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REPORT. 


To the Right Honourable 
the President of the Local Government Board. 
Sir, 

THe Committee appointed in 1899 to “inquire into the use of 
preservatives and colouring matters in the preservation and colouring of 
food, and to report (1) whether the use of such materials, or any of them, 
for the preservation and colouring of food, in certain quantities, is injurious 
to health, and, if so, in what proportions does their use become injurious ; 
(2) to what extent, and in what amounts, are they so. used at the present 
time,” have the honour to report as follows :— 


1. We have held meetings to receive evidence on 26 days, during 
which we have examined 78 witnesses. 


2. We have received from the Foreign Office information as to. the 
law and. practice in regard to preservatives and colouring matter in food 
which prevail in certain foreign countries (Appendix I.), and. similar 
information from the Colonial Office in regard to the law and practice 
in the British Colonies (Appendix IT.). 


3. Having in. view the special bearing of the subject of our Inquiry 
upon the dairy industry we appointed a Sub-Committee, consisting of 
Dr. Bulstrode and Mr. Huddart (the Secretary), to. visit Denmark, 
Amsterdam, and Hamburg. The reports of this Sub-Committee will be 
found as Appendix III. The same Sub-Committee, with the addition of 
Professor Tunnicliffe, afterwards visited Ireland, and their report on the 
practices found in force in that country is given in Appendix IV. 


4. Dr. Bulstrode and Professor Tunnicliffe visited two factories in’ 
this country, where artificial colouring is used in the preparation of 
preserved vegetables. The managers not only gave information as to the 
method of manufacture, but were good enough to allow independent experi- 
ments to be made in order to ascertain the relative effects of various 
amounts of copper sulphate upon the intensity and permanence of the 
colour produced. - 

Professor Tunnicliffe also submitted samples of preserved peas bought 
in open market on the Continent for analysis. The results are given in 
Appendix V. 


5. In Appendix VI. are given the results of a series of experiments 
on the effect of preservatives upon sucking pigs, as conducted by Mr. 
A. D. Hall (Principal of the-South Eastern Agricultural College, Wye), and 
Mr. H. S. Hammond, in collaboration with Professor Tunnicliffe. 


6. In addition to the results of experiments and observations conducted 
at the instance of your Committee, there have been placed at our disposal 
the results obtained from independent observations conducted by Professor 
Tunnicliffe and Dr. Otto Rosenheim upon the effect of certain preservatives 
upon the metabolism of children, also further results by the same observers 
with regard to the digestibility in the human subject of the compound of 
copper which gives to preserved pease their green colour. These papers 

form the substance of Appendix VII. (a.) (d.) (¢.) 


Dr. Otto Rosenheim was deputed to attend for the Committee the 
International Congress of Medicine which was held at Paris on August 2nd 
and 9th, 1900, and to report to the Committee relative to the papers upon 
Preservatives and Colouring Matters read at the Congress, and upon the 


discussion which followed. 


4637. a 3. 


De Hailes, 
3903-13. 
Gibson, 6331—42. 


Lough, 6637-40. 
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7. A series of tables prepared at the Government Laboratory by 
direction of Professor Thorpe is given as Appendix VIII. These tables 
give the results of a large number of analyses, made specially for the — 
purposes of the Committee, of samples of food and drink in relation to 
contained preservatives and colourias eer 

8. In consequence of the corals of several witnesses as to 
the defective provision made by railway companies for the milk and butter 
traffic, we caused a letter to be addressed to nine companies having termini 


In London, requesting information in reply to specific questions upon their 


arrangements in that respect. In every case we received replies upon all 


‘the points, which will be found in Appendix IX. 


Y. Our Inquiry has been greatly facilitated by the readiness shown 
by tradesmen and trading companies to supply information and to send 


‘witnesses. In a single instance only—that of the Welford Dairy Company 


—was the request of the Committee for evidence met with a refusal. While 
some of the witnesses examined held strong views upon one side or the 


‘other, and others were concerned in defending particular interests which 


appeared to them to be threatened by the appointment of your Committee, 
there seemed to be a very general desire to get at the truth in the matter, 
and a conviction that it was very desirable to put an end, if possible, to 


‘the present state of uncertainty in regard both to the legality of modern 


preservatives and of artificial colouring of food, and their physiological effect 
upon the consumer. 


10. With the object of securing thoroughly representative evidence 
within our terms of Reference, invitations in which these terms were 


‘detailed were sent to\a variety of individuals and communities. <A detailed 


list of the witnesses is given at page xxxili, and the following classification 


-of the acceptances will serve to demonstrate the ground covered. In 


several cases trading companies and societies were represented by pre- 


fessional experts. 


No. of 
Witnesses. 

Agricultural Societies - - 4 
Bacon Industry - - - - ar 
Butter Industry - - - - NEES 
Dairy Industry - - : - - ena 
Chambers of Commerce — - - - - 4 
Grocers’ Federation and Provision Traders 6 
Jam and Confectionery Industry - - 2 
Wine, Beer, and Cider Merchants -  - 4 
Danish and New Zealand Governments .- 2 
Analysts and Chemists — - - - - 12 
Bacteriologists - - : - ne bth 
Physiologists - - - 3 
Medical Officers of Health: + oot - vines 
Physicians, Surgeons, and Pathologists 4 
London and Provincial Hospitals. - 4 
British Medical Association = - - 2 
The “Lancet” - - | 1 
Royal College of Physicians - 2 ne 
Royal College of Surgeons - 2 
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11. In answer to an invitation to send witnesses, the Brewers 
Association referred us to their evidence before the Select Committee 
on Beer Materials, and in view of the recent date of that inquiry we 
did not press for further evidence from the brewing industry. 


ae ae 


_ 12. Our Inquiry naturally cimided itself into two parts [1] Preservatives, 
and [2] Colouring Matters. 


I.—PRESERVATIVES. 


13. That articles of food can be preserved—that is, so treated that 
their decomposition can be prevented, or at least retarded—by the use 
of a number of substances, such as oils, spirits of wine, vinegar, salt, sugar, 
etc., has been known from very early times, but until comparatively recently 
the preservative agents used were, for the most part, of natural origin and Vasey, 
of the nature of foods themselves. It was surmised that the changes to Appendix X. 
which food is liable were, broadly speaking, akin in character to fermenta- 
tion, and hence when the real nature of fermentation came to be known, and 
when it was ascertained how the action of ‘‘ferments” could be controlled 
or even inhibited by cold, heat, sterilisation, or by the action of chemical 
substances, the art of preserving food was placed upon an intelligible basis. 


14. Concurrently with the development of our knowledge of the part 
played by ‘“ferments ”—organised and unorganised—-in effecting putrefactive 
or fermentative changes, the extraordinarily rapid progress of chemistry, 
and especially of organic chemistry, during the last half century, has 
made known the existence of many new substances capable of either 
wholly preventing or greatly retarding such changes. ‘These artificial 
substances are classed generically as “antiseptics,” and it was but natural 
that attempts should be made to use them in the conservation of food. 
Their application was, however, restricted by the circumstances that many 
of them were actively poisonous, or rendered food unpalatable, or that 
they were too costly for use on a commercial scale. 


15. From the evidence brought before the Committee it would appear 
that at the present time the only artificial or chemical antiseptic agents 
other than those alluded to above (Paragraph 13) employed, or said to be 
employed, in the preservation of food are— 


Boric or boracic acid and borates ; so called ‘“‘ boron preservatives,” 
Sulphurous acid and sulphites, 

Fluorides, 

Salicylic acid, 

Benzoic acid or benzoates, 

Formalin or formaldehyde. 


16. As regards fluorides, benzoic acid, and the benzoates it may be said Fluorides, | | 
at once that, if employed at all, their use must be extremely limited. ponzols aad and 
Except Messrs. Boseley, Cassal, Droop Richmond, and Vasey, none Boseley, 1046 
of the witnesses who appeared before the Committee were able’ Vasey, 2043, 
to speak of their use from personal knowledge, nor were these sub- 2046. 
stances detected in any of the samples of food or drink examined in rea qe 
the Government Laboratory. Mr. Leonard Boseley, analyst to Messrs. °°’ eS 
Keiller and Son, Limited, stated in evidence that he believed that a firm | 
in London were trying to get benzoate of soda taken up as a preservative 
for jams; but it is not being used, at any rate at present, in any great 
. quantity. ? 


17. The boron preservatives are preparations of borax and boracic acid Hote Preserva 

(with or without admixture of other preservative ingredients, such as salt, salt- ne 

petre, sugar, carbonate of soda, etc.), and are generally sold in the form of a 

white powder (sometimes, however, coloured with a coal-tar dye) under a great 

_yariety of fanciful names, which as a rule afford no clue to their real nature. 

The composition of a number of these boron preservatives, as ascertained 

in the Government Laboratory, is given in Appendix VIII. (Table H.). They 

are used largely for dairy produce (especially in milk, butter, and cream), for 

margarine, ham, bacon, sausages, and preserved meat foods generally, and 

to a much smaller extent in beverages. 


Salicylic Acid. 


Formalin. 


Sulphites 


- Sandes, 79. 
Gibson, 6328. 
Dale, 250. 
Shanahan, 356, 
Hudson, 497. 
Lovell; 719, 721, 


728, 
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18. Salicylic acid (often used in the form of salicylate of soda) comes 
next in importance as regards the extent to which it is used as ‘a 
preservative. It is employed chiefly in beverages (wines, beer, cider, and - 
temperance drinks), and in foods derived from fruit, as jams and jellies, in 
order to prevent alcoholic and other fermentative changes. 


19. Formalin, which is of comparatively recent introduction, consists of 
a 40 per cent. solution of formaldehyde—a gas at ordinary temperatures—. 
in water. The solution is diluted to various strengths and sold as a 
preservative for milk chiefly; and to a less extent for other foods. In’ its 
concentrated form the solution of formaldehyde is a very potent and even 
poisonous substance. Even when comparatively dilute it has a remarkable 
effect upon animal tissue, and quickly coagulates casein, albumen, and 
other proteid bodies. 


20. Sulphites (the active principle of which is sulphurous acid) are used 
for very much the same purposes as salicylic acid, especially by brewers. 
They are also employed by butchers and toa less extent by game and poultry 
dealers. . 


21. The evidence tendered to the Committee on the question raised by the 
second part of the reference, viz., to what extent and amount these 
preservatives are used at the present time, consisted partly in the statements 
of traders and medical officers of health, and partly in analytical~matter 
received from public and private analysts. There is also the large body of 
analytical evidence furnished by the Government Laboratory, a summary 
of which is embodied in this report. 


22. Mr. T. Carrington Smith, representing the Central Chamber of 
Agriculture, gave, as the result of an enquiry amongst a large number of 
farmers and dairymen, a list of the preservatives used by these traders. 
(Appendix XI., Table A.) Out of 110 replies received, both from London 
and the provinces, sixty-five admitted the use of preservatives. Twenty- 
two different brands of preservatives are mentioned, most of which are 
included amongst those examined in the Government Laboratory. In at 
least thirteen of these the basis was boric acid ; two were formalin preserva- 


tives ; the remainder being salt and saltpetre, and a few of unknown 


composition. 


23. Captain Sandes, County Kerry, said it was the practice in his creamery 
to add 1 lb. of preservative to 112 Ibs. of butter, m conformity with the 
recommendation of Mr. Robert Gibson, Salesmaster of the Public Creamery 
Market, Limerick, who stated that was what he recommended all makers 
to do, and what he did in the case of butter he made up himself. Alderman 
Dale, who represented the Cork Butter Exporters’ Association, stated that 
he added about three-quarters per cent. of preservative all the year round. 
Mr. Henry Shanahan, the Managing Director of the Cork and Kerry Creamery 
Company, found it desirable to restrict the quantity to one-half per cent., 
“for fear of any trouble.” Mr. James Hudson, of Hudson Brothers, Limited, 
also thought that one-half per cent. was quite sufficient, and stated that his 
firm objected to more being used in the produce consigned to them, 
Mr. Lovell, of Lovell and Christmas, Limited, also informed the Committee 
that his firm strongly impressed upon all their consignors that they should 
not use over one-half per cent. He said, “ We advise all our people in 
Australia, New Zealand, the Argentine, and Ireland; wherever we get 
butter from, to use one-half per cent. of the preservative—that is, half a 
pound to 100lbs. or hundredweight.” He also stated that his firm had 
stopped pasteurisation wherever they had any control of the matter, as in 
his opinion the process impaired the flavour of the butter. His firm had 
long imported butter from Normandy; this used to be salted, but was 
now treated with boron preservatives. In reference to questions as to 
whether Denmark, Sweden and Norway prohibited the use of preserva-. 
tives, he stated that he could tell the Committee “something about other 
countries who have laws against the use of preservatives in butter, but 


a oe 


yet do sanction it for all that is to be imported” [7.e., exported]. Asked 
whether the French are very stringent on the matter of preservatives, 
he replied that he did not want to tell the Committee anything that was 
detrimental to his business, but added that ‘the French Government at one 
time absolutely prohibited the use of preservatives for all butter manufac- 
tured in their country, but when it was laid before the Government there 
by those who were interested in the dairy industry that it would be a 
fatal blow to the commerce of the country-—well, I may finish that by saying 
to you that our butter that comes from Normandy contains a half per 
cent. of preservative.” 


24, Mr. Trengrouse, who represented the London Chamber of Commerce, 
also stated that the instructions of his firm to factories were to use U'5 
per cent. Mr. Clement, who appeared for the Scottish Wholesale Provision 
Merchants’ Association, stated that all the butter from the Australian 
colonies of which he had any experience, contained boric acid—on the 
average he thought about 0°5 per cent. He informed the Committee that 
his firm, who were the agents for the Agricultural Department of the 
Canadian Government, had strongly advised that Government to issue 
recommendations to the factory men to use boracic acid, which apparently 
had not hitherto been generally employed. 


25, Mr. McCracken, the Managing Director of the United Creameries, 
Dunragit, said that hiscompany added boric preservatives to all their pro- 
ducts—milk, margarine, and cream, except fresh butter. They stipulate, 
however, that it shall not be introduced by farmers into the milk supplied to 
them. In the case of milk they addit to the extent of from half an ounce to 
one ounce to a sixteen gallon can. 


26. Mr. Dunn, the Chairman of the Cork Butter Market Trustees, said that 


the butter-makers who sent butter to the Cork market, as a rule, did not put. 


preservatives in their butter, but that a preservative was very largely used 


in butter factories and also in the creameries. One of the creameries in 


Cork pasteurises the milk and does not use a preservative. 


27. The Committee received a considerable amount of evidence from 


importers of bacon as to the use of boracic acid and borax in packing 
American and Canadian produce. The general opinion was that boric pre- 
servatives were not used in curing, but only in protecting the bacon from taint 


and fly-blow in course of transit, and that whatever boric acid: was found 
in the bedy of the meat—and it was assumed it was in all cases very small— 
was due simply to the gradual interpenetration of boracic acid from the dry, 


powder with which the sides were dusted when in the “green” state. It was: 


asserted that the greater quantity of the adherent powder was brushed and 
washed away, on arrival, preparatory to smoking. On the other hand, many 
analysts stated that the amount of boric acid present was frequently con- 
siderable even in the body of the meat, and evidence was given that boric 
preservatives are occasionally used in the “pickle” injected into the 
carcase.”* 


28. The samples of food and drink (Appendix VIII.) examined for preserva- 
tives by the analysts of the Government Laboratory were, partly, imported pro- 
ducts, and, partly, products of home manufacture. They were procured at the 
ports of entry, from the warehouses of importers, or were purchased from 
retailers by direction of the sanitary authorities of various cities and towns 
throughout the United Kingdom. 





* Ina recent number of “Ice and Cold Storage,” Mr. L. M. Douglas states that the pickle 
injected into the carcase contains 5 lbs. of “antiseptic ” with 55 Ibs. of salt, 5lbs. of saltpetre, 
and (in winter only) 5 lbs. of cane sugar. These ingredients are dissolved in water and 
made up to 20 gallons. In a letter addressed to Professor Thorpe he states that the antiseptie, 
the use of which he considers desirable, consists of a readily soluble mixture of boric acid and 
borax. 
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Trengrouse, 646. 


Clement, 1518. 


McCracken, 2852. 


Dunn, 3013. 
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°9 The Local Authorities of the following places responded to the invitation 
of the Committee to send samples of food and drink to the Government 
Laboratory for the purposes of this inquiry :— 


London— Bristol, 
Bethnal Green, Cardiff, 
Camberwell, Cork, 

Mile End, © Dublin, 
St. George - in- Edinburgh, 
the-East, Glasgow, 
Shoreditch, Hull, 
Hampstead, Leeds, 
Tslington, Leicester, 
Kensington, Liverpool, 
Lambeth, Manchester, 
Plumstead, Newcastle, 
Wandsworth, Plymouth, 
Belfast, Preston, 
Birmingham, : _ Sheffield. 


30. Table B in Appendix VIII. contains a list of firms m London, Liver- 
pool, Manchester, Glasgow, Edinburgh, and Leith, who, on the invitation of 
the Committee, sent representative samples of imported products to the 
Government Laboratory. A number of samples of imported products were 
obtained from wholesale houses in the City of London, through the instru- 
mentality of the late Dr. Sedgwick Saunders, to whom the Committee are 
much indebted for the readiness with which he sought to further the objects 
of their inquiry. 


31. Various beverages sent to the Government Laboratory in connection 
with the spirit duty were examined also for preservatives. The Excise 
officers in London and in various parts of the United Kingdom also 
assisted by sending samples of certain specified temperance beverages, such 
as fruit wines (raspberry, etc.), ginger wines, lemon squash, taken 
from the larger traders.’ Some of these were found invariably to make use 
of preservatives, salicylic acid being the one most generally used. 
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314. The following table gives a list of the foods and drink examined, and 
shows the number containing preservatives, together with the nature of 
the preservative :— 


SUMMARY OF SAMPLES OF Foop (both Home and Imported Produce) and the Preservatives 


found therein (examined in the Government Laboratory). 











| Preservatives, Total | Total 
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It will be seen from the above table that of the 4,251 articles of food 
and drink examined at the Government Laboratory, 1,659 samples, or 39 
per cent., contained -preservatives. Of the 1,659 “preserved” samples, 
1,247 contained boron preservatives, 320 contained salicylic acid, 20 con 
tained formalin, and 143 contained sulphites. Seventy-one of the samples 
contained more than one preservative. 


32. Of the 4,251 samples examined, 2,216 were received from the Local 
Authorities of the various metropolitan districts and provincial towns above- 
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Comparison of 
various towns 
and London dis- 


tricts. 


Comparison of 


poorer and 


wealthier districts 


of London. 


Lt. wi 
named. The result of the examination of these samples is seen in the 
following table :— 


Taste showing the Number of Samples receivéd from the Local Authorities and other 
sources in various Provincial Towns and Metropolitan Districts, and sene?g in the 


Government Laboratory. Fs 



































Total number | Total containing | Percentage pre- 
Place. | of samples. Preservatives. servatised. 

Belfast: > 3 5 ene 46 | i4 | 30-4 

Birmingham - x : z : cl 89 racist 48°3 : 

Bristol - - - - - : - 61 26 42°6 
Cardiff 2 ee De oe ee 60 31 51-6 - 
SIO ee oe eae nee 57 | 26 45:6 
Dublin - E f = : - - | Ee | 52 42°6 
Edinburgh = - - : - = : 63 24 38:0 
Glasgow E : - - - - 66 30 45°4 
Hull-— - = - - - - - | ae 29 51:7 
Leeds - - - - - - - 81 41 50°6 
Leicester - - - . : - 30 aed ~ 70:0 
Liverpool — - - ee - - 69 31 44-9 
Manchester - - - : - = | 89 38 i rf: 
Neweastle = - 2 BH re legeh > = an 85 40 ° 47-0 
Plymouth - - +) aes =. eae 74 Sok 44°5 
Preston - 2 - ee eee . - 68 Mas 54:4 
Sheffield . : - - - = 95 : 52 ~ Ba Se" 
Total—Provinces ra a 1,211 568 © 46-9 

MBs! e fe 

London :— : 4 

Bethnal Green _- 5 - : a - 69 hee 53°6 
Camberwell - sens : - is a ae 50°6 
Hampstead te gt big ee ah 78 nse Ake 34°6 
Islington - - - = - - 83 MSG. ee 2s) 
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33. The percentage of foods found “preserved” in the different towns in 
the provinces was found to vary between 30°4° per cent. (in Belfast), and 
547 per cent. (in Sheffield). An exceptional case is Leicester, in which 
the proportion of foods preservatised reached 70 per cent.* 


The percentages in the London districts are of the same order, ranging 
from 34°6 both in Hampstead and St. George-in-the-East, to 53°6 in 
Bethnal Green. 


The average for the Provinces is 46-9, for the Metropolis 42°7, and 
for the United Kingdom 45:0 per cent. of ‘the samples taken by the Local 
Authorities. | 


A comparison of the percentages of preservatised foods in the poorer 
districts and the wealthier districts of the Metropolis respectively shows 
that they are practically identical, being 42°9 per cent. in the former and 
434 per cent. in Last: latter. res 


* After the first eae samples the Town Conneil of Leicester fended to assist, ‘and made no 
response to subsequent communications addressed to them on the subject. 
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34. About 180 samples of milk, butter, and cream were sent by a number of Hospital samples. 
the metropolitan hospitals, including those for children, and also by the 
Pendlebury Children’s Hospital near Manchester, but in none of the 
samples of milk, with the exception of those from St. George’s, London, was 
any preservative found. On the other hand, nearly every sample of butter, 
with the exception of those from the Pendlebury Children’s Hospital, 
‘contained boric preservative, as did the samples of cream received from St. 
George’s and St. Mary’s Hospitals. The maximum, minimum, and average 
amount of the preservatives present in the several instances are shown in 


Appendix VIITL., Tables E and F. 


35. Preservatives are extensively used in certain foods imported into the Preservatives in 
United Kingdom from the Colonies and foreign countries, especially in ‘™mported foods. 
butter from Australia, in ham and bacon from Canada, and in butter and 
margarine from France, Holland, and Belgium. 


36. No comparison can fairly be made as to the extent to which preserva- Comparison 
tives are used in home and imported foods respectively, since a large propor- ee seh 
tion of the food samples received from the various local authorities at home, products. 
must from their nature have been imported originally, but we have no 
specific information on this point. In the case of hams and bacon, however, 
it can be affirmed with certainty that the imported goods are preservatised 
to a much greater extent than the home produce. Moreover the analysis does 
not bear out the contention of the importers that practically the whole of 
the boric preservative used for packing the hams and bacon in transit from 
Canada and the United States is removed by the washing and scrubbing 
process which they undergo on this side, and that therefore no boric acid is 
found in the meat. 


37. Of the temperance beverages received from all parts of the United Temperance 
Kingdom, 83°5 per cent. of those sold as temperance “wines” and cordials beverages. 
contained preservatives, chiefly salicylic acid, and to a less extent sulphites, 
whereas these substances were present in only 19 per cent. of the so-called 
herb-beers. (Appendix VIII, Table G.) 


The large extent to which preservatives are found in the temperance 
wines and cordials as compared with the herb-beers and similar temperance 
drinks, arises from the fact that the former are generally speaking flavoured 
syrups in which it is desirable that fermentation should not take place, and 
which, moreover, may have to be kept for an indefinite period before going into 
consumption. The herb-beers, on the other hand, generally contain yeast in 
order to set up a certain degree of fermentation resulting in the production 
of carbonic acid gas and alcohol, both of which have a preservative action. 
The extent to which fermentation may proceed is, however, restricted by 
the fact that the legal amount of alcohol which such beverages may contain is 
limited to 2 per cent. of proof spirit, though occasionally the amount is found 
to exceed this, and to rise in some cases as high as 10 per cent. 


The restriction would in itself tend to encourage the use of preservatives 
in this class of beverages were it not that they are usually intended for 
immediate consumption. (Appendix VIII, Table G.) 


38. The frequency with which perishable articles such as milk, cream, _ 
and butter ‘are. mixed with preservatives may be expected to depend upon oak of ly: 
climatic conditions and also upon the conditions under which such articles caeabaete ts 
may haye to be kept pending their sale. Thus in the case of milk, pre- 
servatives are, as a rule, more freely used in summer than in winter. 
Dr. Hill, of Birmingham, found 5 per cent. of the samples of milk examined 
by him during the winter half year contained preservatives, as compared 
with 18 per cent. of the summer samples. It was found, too, that samples 
of milk taken on Sunday in London, especially during hot weather, more 
frequently contained preservatives than those taken on week-days, 
approximately in the relation of 2 to 1. | 
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39. Samples of cream bought from dairies are less frequently admixed 
with boron preservative than in the case of samples obtained from 
grocers. The greater number of the so-called potted creams contain it at 
all seasons of the year. (Appendix VIII, Table D.) 


40, As regards butter the results are complicated by the importation of large 
quantities of colonial produce, especially from Australia, at certain seasons 
of the year. Thus, out of 1,393 samples of butter sent by the Customs and — 
examined in the Government Laboratory during the year ending 31st 
March, 1900, only 22 per cent. of those received during the months from 
April to September inclusive contained preservatives, as against 34 per cent. 
of those examined during the winter half of the year—October to March 
inclusive. ‘These numbers are almost identical with those of Dr. Hill, who 
found that 31 per cent. of his winter samples of butter contained preservative, 
whereas the proportion of the summer samples was only 23 per cent. 


41. With regard to the amounts of the several preservatives which are to 
be found in the various articles of food, the qualitative examination was so 
arranged as to give a comparative idea of the quantity present, and accurate 
quantitative estimations were then made on representative samples. The 
results are set out in Appendix VIII, Table J. It appears that the boric 
acid in the milks examined varied from 1°3 to 91 grains per pint; in cream, 
from 10 to 57 grains per pint; in sausages, potted meats, and brawn, from 
15 to 66 grains per lb. ; in butter, from 18 to 65 grains per lb. ; in margarine, 
from 7 to 73 grains per lb.; in bacon, from 8°6 to 46 grains per lb. The 
amount of salicylic acid in jams varied from 1:7 to 8° grains per lb.; in 
temperance drinks and cordials, from 1:5 to 19 grains per pint; in herb- 
beers and similar beverages, from 0°5 to 8:1 grains per pint ; and in imported 
beers, from 1°3 to 3'4 grains per pint. Sulphites were found to be contained 
in lime juice, ginger wine, lemon syrup, raspberry and peppermint cordial, 
in amount (estimated as sulphur dioxide) varying from 0:1 grain to 4°5 grains. 
per pint; and in imported beers, from 0-2 to 1°6 grains per pint. 


Formalin was detected in milk and cream, but in quantities less than. 
one part in 100,000 ; in one temperance drink it was present to the extent 
of 1 in 25,000 parts. The accurate quantitative determination of 
formaldehyde in such quantities as are present in food presents, however, 
considerable difficulties, and on account of the reactive and changeable: 
character of the substance, such numbers as are obtained give no real 
idea of the amounts which might have been originally added. 


42. Mr. Fisher pointed out that inasmuch as there are a great many 
articles which are not purchased for analysis by the inspectors under the 
Sale of Food and Drugs Acts, it is almost impossible to get any information 
as to the extent and amount to which preservatives or colouring 
matters enter into their composition. He had, however, found that 40 
per cent. of the butters examined by him, and nearly every sample of 
margarine, contained boron preservative, whilst cheese, lard and condensed 
milks were free from it. It would appear also that the samples of milk 
purchased in his district were also free from preservatives. In such samples. 
of tinned beef, rabbit, and potted meats as he had examined only salt and 
saltpetre were found. 


43. As regards amount, Mr. Fisher found upwards of 1:2 per cent., or 84 


grains of boric acid per pound, in butter; 1°0 per cent., or 70 grains per 


pound, or 87°5 grains per pint, in new cream from Dorsetshire. Sausages. 
contained 0°45 per cent., or 31°5 grains of boric acid per pound. Meat 
juices sometimes contained glycerine, and sulphites were found in anchovy 
paste. 


From an inquiry which he had addressed to members of the Society 
of Public Analysts, Mr. Fisher was able to furnish the additional information 
given in Appendix XIT. : 


ee 


44. Dr. Muter, Public Analyst for Lambeth, Southwark, Newington, 
Rotherhithe, and Wandsworth districts, and the administrative County of 
Lindsey, Lines., communicated to the Committee the result of his 
examination of foods from the above districts during the four months 
September to December, 1899. The percentage of milks found preser- 
vatised each month was 41, 29, 18, and 13 respectively, showing 
a steady decline cn the approach of winter. In all, 650 samples were 
examined, of which 170, or 36 per cent., were preservatised. Of these, 160 
contained boron preservatives and 10 formalin, three containing both 
these preservatives. With regard to butter, the samples examined were o1 
an inferior class, and almost invariably contained boron preservative 
irrespective of the month. Bisulphite of lime was found in sausages and 
salicylic acid in tomato and other sauces. 


45. Mr. Cassal, Public Analyst for Kensington, St. George’s, Hanover 
Square, and Battersea, stated that he had found boric acid present, either as 
such, or as a mixture with borax, or as borax, in sausages, meat extracts, 
meat juices, potted meats, potted fish, potted caviare, milk, butter, margarine, 
wine, creain, potted cream, and Devonshire cream. He had found salicylic 
acid in meat juices, syrups, jams, lager beer, wines, British wines, and lime 
juice, and formaldehyde in milk; benzoic acid, probably present as benzoate 
of soda, in non-alcoholic and medicated wines. He had found as muchas 100 
grains of boracic acid in a gallon of milk and 36 grains in a pound of cream. 
Such British wines as orange wine occasionally contain as much as 26°6 
grains of salicylic acid per gallon, British sherry 11°5 grains, and black 
currant wine 4 grains. Bottled beer was found to contain 7 grains and 
Pilsener lager beer 4°76 grains per gallon. Lime juice frequently contains a 
large amount, as much as 69°3 grains per gallon. 


46, Mr. de Hailes, Analyst to the Dairy Trade Protection Society, whom he 
represented before the Committee, stated that his experience would lead 
him to believe that there was an enormous amount of preservative used in 
the milk trade in London—‘ far more than anyone has any conception 
of.” Mr. Leonard Boseley, who was chemist to the Aylesbury Dairy 
Company for four years, stated that about 50 per cent. of the dairymen in 
London use preservatives, either formalin or boric acid, in amounts varying, 
as regards borax, from 1 part in 1,000 to 1 part in 10,000, He thought that 
half the butter sold in London was “ preserved.” 


47. With regard to jam, Mr. Boseley, as chemist to Messrs. Keiller & Son, 
stated that certain manufacturers use preservatives, mainly salicylic acid, in 
every jam sent out. The usual quantity is about 1 part in 3,500, that is 
+ oz. of salicylic acid to 1 cwt. of jam. 


48. Mr. Vasey, who has been employed for upwards of ten years to 
examine foods and beverages on behalf of the ‘“ Lancet,” stated that he had 
found boric acid in meat-peptone and beef jelly intended for invalid use, and 
he added that, during these years, practically all the samples of invalid 
foods which he had occasion to analyse contained chemical preservatives, 
although more recently he has found certain samples free from indication 
thereof. 


49. Dr. Hill, Medical Ofticer of Health and Public Analyst for Birmingham, 
and Mr. W. Collingwood Williams, Public Analyst for the Boroughs of 
Blackpool, Blackburn, and Barrow-in-Furness, and Assistant Analyst for 
the County of Lancaster, the City of Liverpool, and Borough of Bootle, gave 
valuable information as to the extent to which preservatives are used in 
their several districts. Thus Dr. Hill, in the four years and a-half ending 
September, 1900, examined 1,877 samples of milk, taken in Birmingham, 
for preservatives ; of these 184, or 10 per cent., contained either boric acid 
or formic aldehyde. In 1896 the proportion of milk containing boron 
preservatives was 8°3 per cent., but decreased steadily to 1:2 per cent. in 
1899, with a slight increase again to 2°6 per cent. in 1900. The percentage 
-of samples containing formaldehyde on the other hand increased from 3°3 
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per cent. in 1897 to 10°9 per cent. in 1900. The use of both preservatives 
Was more common in summer than in winter. The amounts of boric acid 
varied from 5 to 126 grains in the gallon; the proportion of formaldehyde 


ranged from 1 to 5 parts in 100,000, and was often about 2 parts in 100,000. 
‘The variable amounts were, in Dr. Hill’s opinion, to be explained by the 


ignorant and careless manner in which the preservatives were introduced— 
usually by the farmer or the wholesale purveyor—and also by the circumstance 


that in some cases all concerned in the vending of the milk—farmer, middleman, 


and retailer—had introduced the preservative. 


50. Dr. Voelcker, who appeared on behalf of the Royal Agricultural Society, 


in giving the Committee a number of instances of the use of preservatives 


in various articles of food and drink, also testified, from personal observa- 


tion, to the casual and haphazard manner in which both farmers and vendors 


add preservatives to milk. 


D1. As regards butter, Dr. Hill found that out of 1,159 samples examined 
during the same time (four and a-half years) 345, or 30 per cent., contained 
boric acid, Of 143 samples of margarine, including fat-adulterated butter, 
120 samples, or 84 per cent., contained boric acid. Of 33 samples of meat 
foods, such as bacon, ham, and sausages, 21, or 64 per cent., con- 


tained boric acid in quantities varying from 10 to 45 grains per lb. Four 


out of five samples of thick cream contained boric acid, and in one case, 
salicylic acid in addition; all the samples of clotted cream contained boric 
acid, which was occasionally found to be present in skim milk and vinegar ; 
five out of six samples of jam contained salicylic acid; it was sometimes. 
found in sherry; out of 11 samples of ipecacuanha wine five were found to 


have been preserved with salicylic acid. Out of 3,272 samples, the number 


containing preservatives was 690, or 21 per cent. 


52. Mr. Collingwood Williams, who stated that about 5,000 samples of food 
were examined in his laboratory every year, informed the Committee that in 


Liverpool the milk supply was conducted almost entirely without the use of 


preservatives; out of 964 samples of new mill, borates were met with in 
only 4 cases: in skim and separated milk borates were very much more 


common; out of 294 samples borates were met with in 13 cases. Out of 


1,181 samples of new milk examined 10 contained formalin, and out of 1,524 
samples of milk altogether, only 15 contained formalin—its more extended 


employment being, in Mr. Williams’ opinion, checked by the success of 


the Local Authorities in obtaining a conviction for its use. Potted creams 
were found, as a rule, to contain boric acid. Out of 222 samples of butter 
56 contained boric acid, in one case up to 62 grains per lb. Nearly all the 
samples of margarine contained boric acid. Hams were found to contain it in 
quantities varying from 4 to 24 grains per |b.; bacon, from 2$ to 8} grains. 

er Ib. ; sausages, from 5 to 6 grains; pork-pies, to the extent of 7 grains 
per lb. of the meat. The greater number of the jams examined contained 
salicylic acid. Mr. Williams stated that the amount of salicylic acid 
used in some temperance drinks was “perfectly astonishing,” as, for 
example, lime juice cordial, which was found to contain from 20 up to 108 
grains per gallon; lemon squash, 50 grains; ginger wine, from 49 up to 113 
grains ; raspberry wine, from 87 up to 133 grains; orange wine, from 94 
to 106 grains ; and black currant wine, from 47 to 140 grains per gallon. 


53. Much valuable evidence was given to the Committee by Medical Officers. 
of Health in South Wales, where the authorities appear to have been 
active in attempting to check a growing tendency to use preservatives. 


In the case of Newport (Mon.), Dr. Howard Jones stated that the 
Sanitary Authority had notified to milk vendors and other dealers that no boric 
acid would be allowed in milk, and that the discovery on analysis of the 
existence of such preservative to any appreciable extent in butter, cream, 
preserved meats and other articles of food would render the vendors of such 
commodities liable to prosecution, and that in consequence preservatives. 
were not much used in the food supply of Newport. Dr. Walford, Medical 
Officer of Health of Cardiff, stated that in 1898 the Borough Analyst reported 
to him that 8°5 per’cent. of the milk samples he had examined contained boric 
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acid. A later report showed that 13°5 per cent. of the milk samples 
contained boric acid, in amounts varying from 7 to 14 grains per quart. Of 
the samples of butter, 44°5 per cent. contained boric acid, in one case to 
the extent of 71:4 grains per lb. 


54, Dr. William Williams, Medical Officer of Health to the Glamorgan 
County Council, who appeared on behalf of the Incorporated Society of 
Medical Officers of Health, informed the Committee that the Glamorganshire 
County Council had taken considerable action in regard to boric preser- 
vatives, especially in milk and butter. The Local Government Committee 
of the County Council issued a notice to milk-vendors throughout the 
administrative county prohibiting the addition to milk of boric acid and 
analogous preservatives. With respect to butter, it was recommended 
that in all cases where the admixture of boric acid exceeded 0°5 per 
cent.—that is, 35 grains per lb., which was double what his Committee 
was advised was sufficient as a preservative—that prosecution should be 
instituted. In consequence of this action the proportion of milks containing 
boron preservative sold throughout the county is very small. Thus in 
1897, out of 332 samples examined only 11, or 3°3 per cent., were found to 
contain boric acid. Prosecutions followed, and in the next year out of 379 
samples examined only 3, or 0°8 per cent., were found to contain boric acid. 
During the first nine months of 1899, out of 265 samples 3 cases of boric 
acid, or 1:1 per cent., were detected. As much as 210 grains of boric acid 
per gallon was found on one occasion, in another 140 grains, and in a third 
91 grains; in the other cases the amount ranged from 134 to 56 grains. 
The action of the County Council had the result also of gradually reducing 
the amount of boracised butter sold throughout the district. Thus in 1897, 
out of 82 samples, 37, or 45:1 per cent., were found to contain boric acid 
in amounts varying from one or two grains up to 112 grains per lb. Prose- 
cutions followed in a number of instances, with the result that in the next 
year the ratio of “preserved” butters fell to 34:1 per cent., and in 1899 to 
26°5 per cent. In no case during 1899 was the amount of boric acid in 


excess of 35 grains per lb. 
55. In other parts of the country preservatives seem to be employed 


to a much greater extent, depending apparently upon the attitude of the 
Local Authority towards their use. Thus as regards Leeds, Dr. Cameron, 


the Medical Officer of Health, stated that during the month prior to his 


appearance before the Committee, out of 49 samples of milk examined by 
the Public Analyst, 25, or 51 per cent., contained boric compounds of some 


kind. 


Mr. Brierley, Public Analyst for the County Borough of Southampton 
and for the Borough of Newbury, said that the ordinary practice in the 
neighbourhood of the borough of Southampton was, in the summer months, 
to take one pound of the preparation (boron preservative), dissolve it in one 
gallon of water, and add one pint of the solution to eight gallons of the 
milk. This is equivalent to about 100 grains of the substance to the gallon, 
or a little over 12 grains to the pint. ‘m Hampshire this addition of pre- 
servatives is done mainly by the large wholesale dealers, and the practice is 
increasing. “It is more difficult in the summer months to get samples that 
are free from these preservatives than it used to be.” ‘ Both formalin and 
boracic acid preparations are being increasingly used.” The printed state- 
ments as to the amounts to be used are not always followed. ‘There are 
agents for the makers who go about and canvass for customers, and they 
give them information on their own account, which is not the prescribed 
-amount.” ‘In Southampton there are chemists who are selling boric acid 
pure and simple, without any instructions whatever to these people, for the 
purpose of adding to milk. It is sold to farmers in that way.” 


Mr. W. F. Lowe, Public Analyst for the Counties of Flint, Carnarvon, 
Anglesey, and Denbigh, and for the City of Chester, also testified to the 
frequent presence of boric acid in milk, cream, and butter. In butter he had 
found it to the extent of from & up to 50 grains per lb.,and in milk and 
cream from 6 to 20 grains per pint. (Appendix XVI.) 
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II. COLOURING MATTERS. 


56. With regard to artificial colouring matters it is worthy of note that the 
crude and gross sophistication of foods with mineral colouring matters known 
to be more or less poisonous (as, for example, lead chromate, vermilion, 
Scheele’s green, etc.), appears to be a thing of the past. 

Sulphate of copper is, however, still extensively used in the colouring 
of peas and other green vegetables. Out of 47 samples of preserved veget- 
ables examined in the Government: Laboratory, 17, or about 35 per cent., 
had been treated with sulphate of copper. 

Armenian bole (the colouring principle of which is red oxide of 
iron) is occasionally used for sausages, potted meats, anchovy and bloater 
pastes, sweets, etc., etc.; but this mineral matter, together with camwood 
and logwood, which were formerly used for a similar purpose, are now 
being superseded by the red coal-tar colours referred to below. Armenian 
bole was found in only 6 out of 279 samples of preserved meats, ete., 
examined in the Government Laboratory. Mr. Fisher found it in anchovy 
and bloater pastes (4 samples out of 6), and Mr. Cassal in sweets. 

Graphite, used to face and “improve” the colour of peppercorns, 
occurred in two samples examined in the Government Laboratory. 


57. The most commonly used colouring matter for dairy produce is 
annatto, a vegetable extract from 22a orellana. This, and certain other 
yellow colouring matters of vegetable origin (as turmeric, saffron, etc.) have 
generally been considered harmless in the quantities employed, but they 
are gradually being superseded by coal-tar yellows, the action of which upon 
the human system is not fully known. 

Butter from Holland, Australia, and the United States is very fre- 
quently coloured with coal-tar yellows. A large number of margarines 
are also so coloured. 

The coal-tar yellow most frequently employed for dairy produce and 
margarine is known commercially as ‘“ butter-yellow,” its chemical title being 
‘“‘dimethyl-amido-azo-benzene.” Tropceolins, which are sulphonated-azo 
derivatives from coal-tar, are also coming into use. 

‘“‘Butter-yellow” is generally supplied to the trade ready dissolved in 
oil, either cotton-seed, rape, linseed, or sesame oil. 


58. Mr. T. Carrington Smith, representing the Central Chamber of 
Agriculture, gave the name of thirteen brands of colourmg matters 
mentioned in 110 replies to a circular addressed to dairy farmers and 
traders. Of these, “annatto” was said to be used in 42 instances, 
but the colour basis of many of the other colours mentioned (which 
are identical with some of those examined in the Government 
Laboratory) was also annatto, though sold under a fanciful name. In two 
cases the colouring material was carrot juice. 


59. The colours to be obtained from coal-tar are practically unlimited in 
variety, and their tinctorial power isso great that very small quantities suffice 
to produce the required tint. They are consequently coming into increasing 
favour to replace the red, yellow, orange, green, blue, and violet colours 
required for jams, temperance drinks, sweets, and confectionery. 


60. The great majority of the coal-tar dyes used for colouring foods belong | 
to the “azo” class, and are usually sulphonated when required to be used 
in a form soluble in water. A mixture of an “azo” red and a brown 
allied to Bismarck brown is used for imitating the smoke colour of hams. 

Other coal-tar colours which have been identified in the Government 
Laboratory were “ Ponceau red,” and “citron orange” in temperance beve- 
rages; “crocein orange,” “citron orange,” “auramin,” “rose pink,” and 
“fuchsin,” in fruit, jellies, and jams; ‘Congo red,” “fuchsin,” and 
various sulphonated azo-reds in sausages (in the meat itself in some cases, 
but on the outer skin only in the case of poloneys); acid-yellow (mixed with 

3ismarck brown in some cases) for colouring sugar crystals ; the object being 
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either to “improve” the colour of genuine sugar or to give to beet-root 
crystals the fictitious resemblance of West Indian sugars. West Indian 
so-called Demerara sugars are usually tinted by the use of chloride of tin; 
but this practice, we understand, is about to be discontinued. (See 
Appendix XVII.) © 


61. The following coal-tar colours were identified by various public 
analysts. 


Mr. Fisher, President of the Society of Public Analysts, found diazo- 
colours (both yellow and red) in table jellies ; eosin and tropceolins in sweet- 
meats. Messrs. Allen (Sheffield) and Keating Stock (of Durham) identified 
. Congo red” in sausages, and Mr. Stock a colour resembling “ benzo-pur- 
purin” in jam. Mr. Gatehouse (Bath) has met with an eosin dye in meat 
foods, and yellow and brown aniline dyes in sugars. Mr. Bodmer (South- 
wark) also found a red aniline colour in meat foods. Mr. Droop Richmond 
(of the Aylesbury Dairy Company) stated that whilst annatto is most com- 
monly used for dairy products, coal-tar yellows of the tropceolin group 
are also frequently employed. 


Mr. Leonard K. Boseley, chemist to Messrs. Keiller and Son, supplied 
the Committee with a list of coal-tar dyes (comprising most of those 
above mentioned) used for colouring sweets. These, consisting of various 
red, pink, orange, yellow, brown, black, blue, and violet colours, will be 
found in Tables P and Q of Appendix VIIL., with their commercial and 
scientific names and the quantities recommended for use. (See also Appendix 
XVIIL) 


62. Twenty-nine samples of colouring matters as supplied to the trade 
ready for use, were examined in the Government Laboratory. (Ses 
Appendix VIII., Tabie O.) 


It will be observed that out of 17 samples of colour used for dairy 
produce, 13 consisted of annatto dissolved either in water (sometimes alka- 
line) or in oil. The cream colour was a mixture of annatto and a tropceolin, 
and the remaining three) were coal-tar yellows dissolved, in one case, in an 
alkaline aqueous solution, the rest being dissolved in oil. 


In the case of sausages, the colours are in some instances recommended 
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for use on the outer skins only; in others they are to be mixed with the | 


sausage-meat. The “brown dye” is used only externally for giving hams the 
appearance of having been smoked. 


63. The extent to which colouring matters were found in the foods 
examined in the Government Laboratory is shown in Appendix VIIL, 
Table N. Only 3 samples of milk out of 296 examined, or 1 per cent., gave 
positive evidence of annatto. The number of artificially-coloured samples 
of cream was 10 out of 290, or 3:4 per cent. (the colour being a coal-tar 
yellow in 9 out of 10 of the coloured samples); butter, 127 out of 364, or 35 
per cent., of which one-third contained coal-tar yellow, the remainder being 
coloured with annatto in 84 cases and turmeric in three others ; margarines, 
109 out of 133 samples, or 82 per cent.. 100 of these peng coal-tar ‘Yellow, 
the rest annatto; cheese, 111 out of 196 samples, or 56°6 per cent., the 
great majority (167 samples) being coloured with annatto ; sausages, 74 out 
of 226, or 33 per cent. This does not include samples coloured on the 
outer skin only, but only those in which the colour used was added to the 
sausage meat. The colour was in nearly all cases of coal-tar origin. 
Fruit jellies, syrups, and cordials contained 46, 58, and 56 per cent. of 
coloured samples respectively, the colour being almost invariably one of the 
coal-tar derivatives. Of 10 samples of sauces and ketchups, 5 contained coal- 
tar yellows and 3 turmeric. Sugars: 24 out of 149, or 16 per cent., were 
coloured with coal-tar dyes. Temperance drinks : 57 out of 769, or 7 per 
cent., were artificially coloured, 56 out of the 57 being coal-tar colours. 


64. Caramel was present in many samples of temperance drinks, and is 
frequently used as an artificial colouring in wines, spirits, etc., but as it 
4087. ec 2 
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enters into the ordinary preparation of many articles of food, and is— 
acknowledged to be harmless, it has not been included in the list of colouring 

matters. ‘The animal colouring in Table N refers in all cases to cochineal. 

This was found in only 11 samples, chiefly fruit jellies and cordials. 


65. The number of samples of milk and cream artificially coloured is 
probably greatly in excess of that given above, as only those cases are recorded 
in, which the presence of an artificial colouring matter was detected with 


- certainty. Many cases were doubtful owing to the minute quantities of 


Amount of 
colouring 
matter. 
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colouring employed, and to the fact that the characteristic reactions for the 
colouring agents are frequently interfered with or obscured by the organic 
matter of the food itself, especially after decomposition has commenced. 


66. The actual amount of the colouring principle, whether as prescribed by 
the trader, or as it occurs in the food, cannot be stated with any approach to 
accuracy (except in the case of mineral colours, as sulphate of copper and 
oxide of iron), owing, in the former case to the varying strengths of the 
colour preparations and the indefinite directions for use, and in the latter 
to the want, at present, of satisfactory methods of estimating the relatively 
small amounts of colour employed. 


Mr. Droop Richmond gives the amount of annatto in milk as roughly 
1 in 300,000 parts, and in butter 1 in 100,000 parts, and states that the 
amount of the commercial colour used is about 10 times that of the pure 
colouring ingredient contained in it. 


Mr. L. K. Boseley also states that the actual proportion of annatto 
added to milk was on the average about 1 in 300,000 parts; that turmeric 
is added to piccalilli to the extent of 3 lbs. to a 40-gallon barrel; and 
that sulphuric acid in the proportion of 3 oz. to a 40-gallon cask is used 
to intensify the red colour in pickled cabbage. He also found that the 
proportion of coal-tar dyes used in confectionery (sweets) varies from a 
maximum of 1 in 2,000 or 3,000 to a minimum of 1 in 33,000. 


Mr. Cassal found as much as 0°8 per cent. or 56 grains per pound of 
ferruginous earth (containing 0-4 per cent. or 28 grains per pound of oxide 
of iron) in sweets. 


67. The maximum amount of copper sulphate in peas recorded during the 
present enquiry is 0°094 per cent. or 6°6 grains per pound calculated as 
metallic copper, or a RENO See 263 grains of crystallised copper sulphate 
per pound. 


Prof. A. W. Blyth and Messrs. Vasey, Lowe, and Cassal have found 
amounts varying from 23 to 6 grains of copper sulphate per pound. Mr, 
W. Collingwood Williams examined peas having a very pronounced green 
colour, when only 4 grain of copper sulphate per pound was found. Mr 
J. W. Copeman, representing the London Chamber of Commerce, considers 
that 2 grains of copper sulphate per pound of peas is the minimum amount 
necessary for the trade, and that the maximum might be fixed at 2°7 grains. 


For amounts of colouring matters found by different observers in various 
kinds of food, see Appendix VIII, Table R. 





68. Convinced as we are of the very general and increasing use of 
chemical preservatives by traders in the more perishable articles of food, 
we desire now to focus the evidence which has been placed before the 
Committee as to whether such preservatives may be expected to be attended 
with any risk to the public health. 


69. It should be borne in mind that under the conditions in which the 
population of Great Britain lives, and more particularly that portion of it 
inhabiting the large towns, some preserving agent, not necessarily chemical, 
appears to be needed in the case of no inconsiderable portion of its 
perishable food supply. It is common knowledge that the food 
producing capabilities of this country do not suffice in all par- 
ticulars for the jeeds of its population. Under these circumstances 


[|, amy | 


the total. prohibition of preserving methods would clearly be likely 
to be attended with serious results to the public health, in that large 
quantities of food possessing highly nutritive value might in effect either 
be withheld from the poorer classes, or be liable to be consumed by them in 
a condition of incipient putrefaction. Obviously, if an animal killed to-day 
were kept under conditions favourable to putrefaction, the meat of such 
animal would be unfit for human consumption on the morrow. In this 
instance the preservative method employed is to place the meat under 
conditions as antagonistic to putrefactive changes as local circumstances will 
allow. 


70. The question appears to resolve itself into this: Are any of the 
substances at present used for preserving or colouring foods or drinks 
likely to be so harmful to the health of the consumer as to call for their 
prohibition, limitation, or declaration 4 | 


71. The evidence given before the Committee bearing on this question, 
which constitutes the first part of our reference, may be classified as that of 


A. The Public Analyst. 

B. The Medical Officer of Health. 

C. The Physician and Surgeon. 

D. The Physiologist and Pharmacologist. 


A.—THE EVIDENCE OF THE PUBLIC ANALYST. 


72. We have already referred at considerable length to the evidence given 
before the Committee by Public Analysts. Such evidence has been directed 
mainly to the extent and to the amount in which preservatives and colour- 
ing matter are in actual use. Therefore, it is only necessary to refer 
briefly to certain points which seem to us to have a definite bearing upon the 
question whether the practices already described are likely to be attended 
with danger to health. 


73. It has been shown that the prosecutions which have taken place in 
recent years have exercised an inhibiting effect upon the use of pre- 
servatives. In estimating, therefore, the value of the evidence furnished by. 
public analysts, regard must be had to this fact. 

The potential danger from the use of preservatives and _ colouring 
matters can be best estimated by a consideration of the maximum amounts 
of one or another preservative which have been found in actual practice. 


74. Although the maximum amounts referred to must, at any rate in 
certain instances, be regarded as exceptional and unnecessary, the important 
point to bring out is that there is no guarantee whatever that such excessive 
amounts may not continue to be used. The prevailing opinion of the public 
analysts who appeared before us was that some system of control was 
necessary, and that, as regards milk, large quantities of which are consumed 
by invalids and infants, this should amount to total prohibition. Some 
were in favour of limiting the amount of preservatives used in other articles, 
and of labelling them with the nature and amount of such preservative. 


75. With regard to the precision with which such limits could be deter- 
mined, many witnesses gave evidence. There was some difference of 
opinion among them, but as regards formalin, the evidence was unanimous 
that at the present time the estimation of such minute quantities as may be 
present in foods is attended with great difficulty. 


77. As to colouring matters the general testimony was to the effect that 
the nature and amounts of the substances in general use at the present are 
such that but little danger is likely to accrue to the public health therefrom. 
There were, however, certain analysts who advocated that the example of 
Belgium and certain other countries should be followed, and that schedules 
should be drawn up containing a list of the substances to be regarded as 
harmful and those to be regarded as harmless. 
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B.—TuHE EVIDENCE OF THE MEDICAL OFFICER OF HEALTH. 


78. It was to be expected that the medical officers of health throughout 
the country, and more particularly those whose districts are urban in 
character, would have had evidence of value to put before the Committee as. 
to actual harm occasioned by the use of foods and drinks containing pre- 
servatives or colouring matters. More particularly might this have been 
expected to have been the case in dealing with an article of food such as. 
milk, which is daily consumed in large quantities, and which is, moreover, — 
habitually under suspicion as a vehicle for the dissemination of diseases such 
as scarlet fever, enteric fever, and diphtheria. 


79. Therefore we invited the Society of Medical Officers of Health to 
appoint delegates to appear before us. The evidence of both the nominated 
delegates was opposed in general principles to the use of preservatives, and 
they conveyed a resolution from the Society to the effect that— 

“The Society strongly disapproves of the practice of adding preserva- 
tive chemicals to milk and other foods. That if preservative chemicals are 
added to any food a full disclosure as to their nature and amounts should be 
made to the purchaser.” 


80. When, however, we examined the ground upon which these conclu- 
sions were based, we found that the instances of actual harm which were 
alleged to have occurred from the consumption of articles of food and 
drink chemically preserved were few in number, and were not all supported 
by conclusive evidence. Certain medical officers of health admitted that 
they could give no cases of illness which they had suspected might have 
arisen from the use of chemical preservatives in foods or drinks. In other 
instances, however, we were told either of isolated cases or groups of cases 
in which boric acid or borax was thought to have been the cause of the 
mischief. For example, the Medical Officer of Health for East Kent did not 
hesitate to attribute the serious simultaneous illness of five ladies to their 
having partaken of milk preserved with “glacialine” (a boracic compound), 
and described how some blancmange prepared with this milk was afterwards 
given to nine fowls, five of which died. Certain of these witnesses thought 
that the persistence, in spite of the gradual improvement of sanitation, of 
the high infantile mortality during the third quarter of the year might 
possibly be partly explained by the increasing use of chemical preservatives 
in milk. 


81. The medical officers of health, however, were practically unanimous in 
their opinion that all preservatives should be prohibited in milk. In 
their opinion the use of these substances in milk was quite unnecessary, was 
likely to put a premium upon cleanly methods of milk collection and 
storage, and was, upon general principles, likely to be dangerous to the 
well-being of children, invalids, and adults in certain conditions of health. 
Generally speaking, the contention of these witnesses was to the effect that 
the burden of proving the harmlessness of these substances—the most com- 
monly used of which were drugs employed in medicine—should rest with 
those using them, and that there was no sufficient reason, from the point. 
of view of necessity, why the public should be drugged against its will, and 
in ignorance of the fact that it was so being drugged. 


82. Furthermore, certain of these witnesses, all of whom, it may be noted, 
were medical men, saw danger from the unknown administration of these 
drugs in morbid conditions of the body which are believed to contra- 
indicate the administration of these drugs, and they pointed out that such 
drugs are at times used in amounts far in excess of those sanctioned by the. 
British Pharmacopceia. 


83. It was contended, in effect, by certain witnesses that when more atten- 
tion is paid by medical men to the subject of the use of preservatives, 
obscure and sometimes transient conditions such as indigestion, malaise, 
faintness, etc., which at present receive no adequate explanation, may be 
found to be partly explained by the use of preservatives which are 
regarded as being/likely to produce one or another of these symptoms. 


[ent ) 
(.—TuHe EvIpDENCE OF THE PHYSICIAN AND SURGEON. 


84. It seemed to us that material assistance might be derived from the 
medical profession as to the expediency, or the reverse, of allowing the use of 
chemical preservatives in food, more especially in a substance such as milk, 
which is largely used, and at times exclusively, by infants and invalids. 
Indeed there are very few morbid conditions, whether febrile or other, in 
which the use of milk as a food is not sanctioned. 


85. The evidence which was tendered from this source was not very Hutchison, 
conclusive in its nature, and it was soon evident that the question of food 6727-28. 
preservatives had not at the time of our inquiry received special consideration 
by the medical profession. 


86. The Surgeon of the General Hospital, Nottingham, gave it as his Anderson, 7188. 
experience that boracic acid taken in daily doses of 10 to 20 grains is generally 
followed by dyspepsia, “sufficiently pronounced to make life miserable while 
it lasts, and at times it causes distinct gastritis, with repeated vomiting.” 
Sir Lauder Brunton considered that boracic acid was capable of exercising Brunton, 7463. 
an injurious effect upon pregnant women. 


87. On the other hand, an assistant physician at the London Hospital Hutchison, 6693. 
described extended experiments as to the effects of borax and boracic acid 
upon himself, which resulted in “no sort of stomach irritation or intestinal 
irritation or trouble, or anything of that sort at all.” 
The consulting surgeon to Westminster Hospital stated that he had Bond, 3064. 
administered borax to “hundreds of patients” in doses of 10 grains three 
times a day and up to 40 grains a day, and never found any evil or unpleasant 
effects, except in those patients who, having kidney disease, could not void 
the drug readily. : 


88. In so far, however, as expression of opinion went, the profession was qytchison 
almost unanimous in its condemnation of the present unrestricted use of 6792-49. ° 
preservatives. The medical profession was clearly impressed with the Brunton, 7427. 
importance of at least intimating, by a system of labelling, the nature and, Womack, 7479. 
where practicable, the amount of the preservative used. In the opinion of 
Sir Lauder Brunton and other witnesses it is a serious matter that a medical 
man should prescribe a daily dose of any drug to a patient who may, 
unknown to himself and the physician, be consuming an indefinite quantity 
of the same drug in his food. He also pointed out that by the indiscriminate Brunton, 7458. 
employment of drugs there was a possible danger that the action of certain 
drugs might be, if not entirely nullified, at least reduced in effect. 


89. There was, however, another aspect of the question to which certain Wild, 1427. 
witnesses referred. They were of opinion that there are certain condi- Sine ee 
tions of the human economy in which the administration of drugs, such pixon Mann, 
as boracic acid and salicylic acid, are held to be contra-indicated. Among 2615. 
such conditions specific reference was made to inflammatory states of the Bond, 3142. 


kidneys, certain states of the digestive tract, and of the reproductive ae Ph 8, 


organs. Womack, 7494, 
90. It was pointed out by several witnesses that, inasmuch as certain of Hutchison, 6736. 

these conditions are likely in the aggregate to be of considerable prevalence, still, 6806, 6810. 

it is a matter of importance that persons suffering from such conditions 

should be protected from the danger to which the unregulated use of drugs 

might conceivably expose them. 


—D.—TuHE EVIDENCE OF THE PHYSIOLOGIST AND THE PHARMACOLOGIST. 


91. The physiological and pharmacological evidence which has been given 
before the Committee may be divided into that which rested upon opinion 
and that which comprised the results of actual experiments. 


92. It may be said at once that all these witnesses strongly deprecated Starling, 6940, 


the unregulated use of preservatives, at least those at present known, and of hee 
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any colouring matter having a possible deleterious action upon the buman 
system, and were generally agreed that formic aldehyde was a dangerous. 
substance, even in very dilute solution. 


93. An opinion inimical to the use of preservatives, either declared or 
undeclared, was also held by certain of these witnesses, on the ground 
that these substances were added to food for the purpose of destroying 
or preventing the development therein of living organisms, and hence 
that these same substances when introduced into the highly organised 
animal could not behave indifferently to living matter, but must also tend 
to exert upon it some influence. Especially, they maintained, was this the 
case since the secretion of the digestive juices was dependent upon the 
activity of cells not differing sufficiently from micro-organisms to render it 
probable that substances affecting deleteriously the one would be indif- 
ferent to the other. Moreover, it was alleged that, apart from this, the 
activity of digestive ferments might be prejudicially affected. One witness 
maintained that the mere fact that we are unable to measure, or with the 
means at present at our command even to identify, the injury produced by 
preservatives by no means negatives the possibility of such an injury 
occurring. 


94. The @ priori objections of physiologists to certain preservatives and 
colouring matters also rested upon the fact that they are foreign to the 
animal body, and that the continued ingestion of these could not be 
treated with indifference. 


95. Other objections offered by the physiologists applied especially 
to one preservative, viz., formalin (40 per cent. aqueous solution of 
formic aldehyde), and were based upon the fact that this substance actually 
enters into combination with the proteid constituents of the food, the 
compound formed being less digestible than the original substance, 
thereby entailing a nutritive loss to the consumer. 


96. At the same time other witnesses testified to the value of chemical 
preservatives in protecting consumers trom the evils of tainted or decomposing 
food. One witness said that, in his opinion, the use of preservatives, even 
in milk, under certain conditions, was in the public interest. 


97. The physiological experimental evidence laid before your Committee 
by the witnesses consisted for the most part either of the results of digestive 
experiments in vitro, or of experiments made upon the influence of . 
formic aldehyde and boracic acid and borax upon animals. One witness 
described a series of observations upon himself with boric acid. He found 
that when he consumed pharmacopceial doses of boric acid that this 
substance taken with his meals had no appreciable action upon the digestion 
of his food. He found also that salicylic acid did not interfere with the 
digestion of his food. 


98. The experiments on digestion im vitro were concerned with formic 
aldehyde and boracic acid and borax; speaking generally, the results of: 
these experiments may be regarded as showing that each of these substances 
had a retarding effect upon certain digestions ; this amounting in the ‘case of 
strong solutions of formic aldehyde to marked inhibition. 


99. The evidence derived from experiments upon animals has been 
exceedingly scanty. One witness laid before the Committee the results of 
certain experiments he had made upon the influence of boric acid and 
formaldehyde upon young kittens, which showed that both these substances 
had a deleterious influence upon these young animals. Another witness, 
however, working apparently under approximately similar conditions, 
obtained different results. : 


100. With regard to the question of colouring matters in food the physio- 
logical evidence given before the Committee was in the main limited to the 
question of metallic substances, and chiefly to the effect of the addition of 
copper sulphate to vegetables for the purpose of imparting to them an arti- 
ficial colour. Physiologists seemed agreed that if copper sulphate were 
allowable for this purpose its presence should be declared, and preferably 
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also its amount. As to whether the addition of copper sulphate should be 
prohibited or not there was not the same agreement. Only one witness 
brought forward any experimental results upon this subject. He made 
certain digestive experiments 7 vitro which, in his opinion, justified the 
conclusion that in the human subject the chlorophyll copper compound 
which exists in the artificially “ greened” vegetables is soluble and absorb- 
able. 


101. Apart from actually ascertained facts, the objection to the presence of 
compounds of copper in preserved vegetables, even when declared, rested, 
in the opinion of certain witnesses, upon the fact that this substance is, 
strictly speaking, foreign to the animal body, and hence their constant inges- 
tion, assuming them to be absorbed, cannot be regarded with indifference. 


102. Other witnesses, however, regarded the ingestion of such small 
quantities of copper compounds as unlikely to be attended with any appre- 
ciable harmful effect upon the consumer. One witness pointed out to the 
Committee that certain individuals may possess a great lability to become 
poisoned by copper. 


With regard to other colouring matters practically no physiological 
evidence was placed before the Committee. 


CONCLUSIONS. 


103. It now remains to consider the general trend of the evidence placed 
before the Committee. 


104. The medical evidence, speaking generally, comprises for the most part 
opinion arrived at after a general consideration of the issues involved, but 
such opinion was not always based directly upon fact. The physiological 
evidence consists of the citation of the results of more or less exact physio- 
logical experiments. But, unfortunately, im the majority of cases the 
conditions under which the experiments have been made have only partially 
imitated those conditions which obtain in the actual taking of preservatives 
by the human subject of all ages for indefinite periods of time. 


105. Further, even supposing that we were to assume that the physiological 
experiments which have been laid before us did imitate with sufficient 
exactness the actual conditions obtaining in the inquiry in point, they would 
certainly only do so in so far as relates to the use of one preservative during a 
given period of time. The facts, however, show that in ordinary life what 
actually occurs is the simultaneous ingestion of more than one preservative. 
A further condition almost impossible of imitation by the physiological inves- 
tigator is the consumption of these preservatives by all classes of invalids 
and by sucklings. The absolute effect of these substances upon sucklings is 
at present unknown, and it is also practically impossible to infer with 
accuracy from facts at present ascertained what would be the effect of, for 
instance, formic aldehyde upon a patient suffering from uremia. 


106. A factor still more subtle in its influence upon the question before 
us isidiosyncrasy. Certain individuals are extremely sensitive to certain drugs, 
and it appears that among these drugs must be reckoned at least one of the 
agents used as a preservative. Although legislation covering all possible 
idiosynerasies would be too complicated to be practical; nevertheless, it must 
be pointed out that as matters are at present, an individual possessing an 
idiosyncrasy with regard to the poisonous action of boracic acid would not be 
able to profit even by his own experience. For since the addition of this sub- 
stance to foods is not declared he might be continually made ill by the 
repeated involuntary consumption of articles of food containing it. 


107. The actual material upon which to base trustworthy conclusions 
has not existed heretofore, in that the declaration of preservatives, and 
and also a regulation of and notification of the amount thereof present 
in any preserved food must be regarded as a necessary preliminary to 
any accurate observations or statistics upon the subject. Had declaration 
of preservatives been in force during recent years, we should probably now 
have been in possession of medical evidence more directly based upon fat 
than that which we have had laid before us. 
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108. Notwithstanding the fact that trustworthy data as to actaal injury 
are but few, there is evidence pointing to the probability that such injury 
does at times accrue. We cannot overlook the danger to which the un- © 
controlled use of drugs in the food oi the population may be likely to give rise. 


_ 109. Compounds of boracic acid have not been proved to be more hurtful 

than saltpetre to the consumer, yet saltpetre has been used from time 
immemorial in curing bacon, &c. The modern use of borax and boracic 
acid has enabled producers to dispense with a large proportion of common 
salt formerly necessary, thereby rendering bacon far milder to the palate, and 
protecting it from taint and fly-blow. 


110. Although the greater number of the witnesses disclaimed any 
knowledge that boracic acid or borax is actually injected into the carcases, 
we are convinced from our own observations, as well as from the testi- 
mony of certain witnesses, that these preservatives are used in the curing of 
hog products, ham having found to contain amounts varying from 4 to 24 
grains per lb., and bacon from 23 to 8 grains per lb. The use of boron 
preservatives, which began about 20 years ago, is now very general in the 
import trade in bacon and ham. No doubt they are exceedingly convenient, 
but that they are not indispensable is proved by the success of a large and 
well-known firm of exporters of Wiltshire bacon, which uses no antiseptics 
but salt and saltpetre. . 


111. Concerning the physiological effects of the sulphites, a preservative 
often used by butchers, poultry dealers, and brewers, there has been no 
evidence laid before this Committee. It appears, however, that when 
sulphurous acid or its salts are added to organic compounds such as beer or 
butchers’ meat, some is at once oxidized to sulphate, which may be regarded 
at any rate in the amount present as indifferent; sonre attaches itself 
chemically to certain constituents of the food in question and the compound 
formed is also innocuous; a third portion remains as sulphurous acid, and 
it is this portion alone which is of permanent efficacy as an antiseptic. 
Concerning the effect of this moiety upon the consumer pharmacologists do 
not seem agreed, and further investigation is required before the sulphites 
can be regarded as either harmful or harmless. 


112. After very carefully weighing the evidence we have come to the 
conclusion that as regards the trade in fresh and cured meat, fish, butter, 
margarine, and other food substances in the consumption of which 
but small quantities of the antiseptic are taken into the system, there exists 


no sufficient reason for interfering to prevent the use of boron preservatives. 
Even butter, of which the imports from all countries except Denmark 


| frequently contain boracic acid, is not consumed in such quantities by 
individuals as to convey more than a very moderate daily amount of the drug 
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into the system. The evidence satisfies us that the amount of preservative 
corresponding to 0°5 per cent. of horacic acid is sufficient for the purpose 
of preserving butter. 


113. But the circumstances and considerations affecting the milk traffic 
are very different. Milk, a very perishable substance, peculiarly liable to 
bacterial contamination, forms a very large proportion of the daily food of 
the public. The nutrition of infants and young children depends greatly on 
the purity and abundance of the milk supply; and, seeing how frequently 
milk is prescribed for invalids and convalescents, it is of the utmost importance 
that it should not be the vehicle of any unsuspected agent. While it is possible 
that milk containing boracic acid in sufficient quantity to act as a preser- 
vative (say 30 grains to the gallon) might be consumed to the amount of 
four or five pints a day, without harmful results by most healthy children 
or adults, there is evidence pointing to an injurious effect of boracised milk 
upon the health of very young children. 


114. Moreover, there exists at present no guarantee against the addition 
of excessive amounts of preservative to milk. In 1896 the Medical Officer 
of Health for Birmingham estimated the amounts of boracic acid in a 
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number of milk samples. Of these, one-half showed boracic acid in a 

proportion not exceeding 21 grains per gallon; in one-fourth the 

proportion varied between 21 and 42 grains per gallon; while in the Blyth, 3439-40. 
remaining fourth it ranged from 42 up to 126 grains per gallon. 

Professor Blyth instanced a sample of milk, purchased in Marylebone, 

containing boracic acid in the proportion of no less than 80 grains to the 

pint. This occurred in December 1899, and the witness assured us that 

from time to time he had found an equally high proportion in milk samples 

taken in summer. 


115. Clearly such random use of any drug in a food calls for regu- Brierley, 3183, 
lation. At present milk may be subjected to several successive treat- as 
ments with preservative before it reaches the consumer. The farmer or pe ae XI 
producer sometimes applies it, so does the wholesale purveyor, so does 7 PP" * °© 
the retail dealer; lastly, the domestic use of preservatives is increasing, 
and has become very general, and hence the milk may receive a fourth dose 


before it reaches the unsuspecting consumer. 


Long, 4604. 


116. There is this further objection to the use of preservatives in the milk 
traffic, that they may be relied on to protect those engaged therein against 
the immediate results of neglect of scrupulous cleanliness. Under the 
influence of these preservatives milk may be exposed without sensible injury 
to conditions which otherwise would render it unsaleable. It may remain 
sweet to taste and smell and yet have incorporated disease-germs of 
various kinds, whereof the activity may be suspended for a time by the 
action of the preservative, but may be resumed before the milk is digested. 


117. It has been put before us that it is not possible to supply large pe Hailes, 4031 

towns, especially London, with new milk without the aid of preservatives ; pytchison 
but we have received abundant evidence to prove that this is no more than 6751-52. 
a matter of organisation and system. No doubt the prohibition of preserva- 
tives in milk offered for sale would tend to the disadvantage of small 
retailers who have no cold storage, but this is not a consideration which 
should stand in the way of a much-needed reform. 


As to the feasibility of conducting the traffic in the largest towns without 
preservatives we have no doubt whatever. In Denmark the use of all 
preservatives in milk is strictly prohibited, and the prohibition is stringently 
enforced. Much of the milk consigned from the country to Copenhagen is © 
conveyed in ice wagons or wagons otherwise specially adapted for the Appendix III. 
traffic, the property of purveying companies in the capital. 


118. It has been estimated that about 50 per cent. of the dairymen of London Boseley, 956. 
use preservatives. One of the largest dairy companies in London (Welford 
Dairy Company, Limited) declined to furnish us with any information ; 
but evidence was given by another large company (the Aylesbury Dairy Richmona, 5641. 
Company, Limited) that they used no preservative whatever, either in milk, 
cream, or butter. 


119. Even more conclusive of the practicability of supplying the metropolis Carrington 
with milk unmixed with preservative was the evidence of Mr. T. Carrington Smith, 4414 
Smith, who, during a series of several years, consigned milk to London 
from mid-Staffordshire, a distance of 126 miles, under a contract which Qayington 
prohibited him from the use of preservatives. The milk was carefully strained Smith, 4506. 
and cooled by means of water, precautions which the witness pronounced psa 
indispensable, and there never was any trouble from the milk going iy 833, 
sour. Mr. Smith, who appeared on behalf of the Royal Agricultural 
Society, handed in letters from farmers sending the milk of from 500 to 
1,500 cows daily to London from Faringdon and Didcot, without the use of 
preservatives. 


120. In face of these facts we are of opinion that it is idle to pronounce 
it impossible to supply London with milk not artificially preserved. The 
business would be attended with some inconvenience at first, but we are 
impressed with the need for facing that inconvenience, and for rendering 
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the vendors of milk containing preservatives subject to penalties under the 
Sale of Food and Drugs Acts. Obviously the conditions under which milk 
is sometimes kept in the homes of the poor is likely to hasten the processes 
of decomposition, but we do not think this a sufficient argument in favour ~ 
of the sale of chemically preservatised milk. 


121. In regard to cream the question is somewhat different. We are of 
opinion that, under present conditions, it would be difficult to maintain or 
increase the present supply of cream without the use of some preserving. 
agent. The presence of a preservative is less objectionable in cream than in 
milk, because cream is usually consumed in much smaller quantities than 
milk; but inasmuch as cream is now often prescribed for invalids and 
children instead of cod-liver oil, we consider that the obligation should be 
laid on the vendor of cream of notifying the presence, nature, and quantity 
of the preservative. 


122 One of the considerations which render it expedient to prohibit the 
use of any preservative in milk offered for sale, namely, the large quantity 
which may be taken into the system of the consumer, places, in our 
opinion, wine, cider, and temperance beverages upon a very similar footing. 
Moreover, while by far the greater proportion of preservatives used in the 
dairy industry consists of compounds of boron, a substance without any 
active toxic properties, it is otherwise with fermented and temperance 
drinks. The usual preservatives in these articles are salicylic acid and 
formaldehyde, and although the quantity of each actually required is very 
small, it is often largely exceeded. 


123. Thus the Public Analyst of Blackpool, Blackburn, &c., found in 
sweetened lime juice cordial, “consumed,” as he said, “considerably at 
children’s parties and such like festivities,” amounts varying from 20 grains to 
108 grains of salicylic acid per gallon. That the use of any preservative 
whatever in such drinks is unnecessary was proved to us by one of the 
largest manufacturers in this country, who stated that his firm never use 
them at all, although he considered that it would be convenient to do so. 


124. As stated above, we have not given attention to the prevalence of 
preservatives in beer, that matter having been threshed out so recently 
before the Beer Materials Committee ; but in the manufacture of cider we 
found that the employment of salicylic acid is very general, both in the 
native and_imported article. While one cider manufacturer told us that 
he used no preservative, another strongly advocated the use of salicylic acid. 


125. As regards wine, whether British or imported, we are of opinion 
that wine which cannot be made or kept without the use of a preservative 
had better not be offered for sale. We are confirmed in this view by 
the action of the Government of the chief wine-producing country in the 
world, namely, France, which by the law of 11th January 1891 absolutely 
prohibited the use in wine of all preservatives (except chloride of sodium 
or common salt to the extent of 1 gramme per litre) and of all colouring 
matters whatever. 


126. In regard to the colouring matters of modern origin, while we are of 
opinion that articles of food are very much preferable in their natural 
colours, we are unable to deduce from the evidence received that any 
injurious results have been traced to their consumption. Undoubtedly 
some of the substances used to colour confectionery and sweetmeats are 
highly poisonous in themselves; but they are used in infinitesimal 
proportions, and before any individual had taken enough of colouring 
matter to injure him, his digestion would probably have been seriously 
disturbed by the substance which they were employed to adorn. 


127. The employment of copper sulphate to colour peas and _ other 
vegetables has been carefully considered by us. It is highly undesirable that 
what is admittedly a poisonous substance should be used, even to the 
smallest extent, in connection with such food as may be consumed in 
considerable quantity. The public have got into their heads that vege- 
tables ought to be green, and green they insist upon having them. Direct 


fe seein | 


proof that vegetables containing copper are injurious to the consumer is Cameron, 2556. 
from the very nature of the case difficult to obtain, and we must admit that Appendix XXII. 
we have not succeeded in obtaining it. There is evidence pointing to the Brierley, 3289. 
conclusion that the copper, when added to the vegetables, forms a compound Poore, 7371-72, 
which is not easily soluble in the human economy. ‘There is, however, 7400-2. 
evidence of a contrary character, and it is not clear to us that the whole of W. C. Williams, 
the copper added becomes, or remains, insoluble under all conditions. Be °372-76. 

this as it may, recent events have so incontestably demonstrated the serious Hope, 6930-32. 
and widespread mischief which may result from the consumption of food 

and drink, other than sweetmeats, containing even minimal quantities of 

poisonous metallic substances, that we are strongly of opinion that such 

poisonous substances should be rigorously excluded. 


128. There is such a wide choice of colouring matters suitable for the Table D., 
dairy trade, that no inconvenience would arise from restricting it to the use Appendix VIL 
of innocuous substances as these may be defined and permitted in the pees re vIn 
manner hereafter suggested. But the same reason which we have given for a Bae 
the prohibition of preservative in milk offered for sale, namely, the large “°° YE 
quantity thereof which may be consumed by an individual, appears to 
render it highly undesirable that any colouring matter should be permitted 
in milk. There is this further consideration, that milk is sold as an 
absolutely raw, unmanufactured article, of which the purchaser is entitled to 
be aware of the natural colour, and to draw his own conclusions therefrom as 
to quality. : 


129. In the butter trade and still more so in the cheese trade artificial 
colouring has long been established. Highly coloured goods find favour 
in some markets, uncoloured or faintly coloured goods in others. We have 
not found that in the interest of the consumer any interference is necessary 
with the customs of the trade in this respect. 


130. In regard to margarine, we have to deal with a cheap and relatively 
inferior article invariably coloured to resemble a more costly and superior 
article, and probably the only means of protecting the public from imposition 
would be to prohibit the introduction of any colouring matter into margarine 
which shall cause it to resemble butter. Bethe regulations as to the sale of 
margarine under declaration what they may, they cannot protect the 
customer who calls for bread and butter at a hotel or restaurant from being 
served with bread and margarine, and paying for it at the rate charged for 
the superior article. But as the margarine may be assumed to be a perfectly 
wholesome article of diet, it does not fall within the terms of our reference 
to make any recommendation upon a practice which is not attended with 
risk to the public health. 


131. We wish to state as our opinion that the departmental machinery for 
controlling the preparation and conservation of food and drink in this 
country is not as complete as could be wished. The obvious fact has been 
referred to by several witnesses, that new methods of preserving and new 
preserving agents and colouring matters will continue to be introduced. 
We regard it as a matter of concern for the public health that the nature of 
such substances or processes should be critically examined and their effects 
apon the human economy, if possible, ascertained. 


132. The importance of some such provision has been brought before the Blyth, 3407-9, 
Committee by several witnesses. We would also draw attention to the fact 3410 
that the Select Committee on Food Products Adulteration (Parliamentary Stevenson, 
Paper, 288 of 1896) felt this want, and that they suggested the formation aoe. 
of what they termed a Court of Reference. Brunton, 


» ‘ 7437-38, 
In their view— 


‘An authority should.be constituted who should act as a Court Vol. III, 1896, 
of Reference upon scientific and other questions arising under the P- xi. 
Act, and who should be empowered at their discretion to prescribe 
standards and limits of the quality and purity of food.” 


133. We agree that a Court of this nature would prove most useful with 
regard to the subject of food preservatives and colouring matters in food. 


eS) 


It should not be too large, but should embrace at least a chemist, a 
bacteriologist, a pharmacologist, a physician, a physiologist, and a representa- 
tive of the Public Health Service. 


The members of this Court should be nominated by the State, and it 
should be subject to total or partial reconstruction every five years, the 
members being eligible for re-appointment. The Court should be invested 
with all the powers necessary for the prosecution of its duties, which 
should be rigidly defined, and we consider it important that the Court 
should be in a position to obtain such information as it may require as to 
the methods of preparing foods and drinks. 


134. Failing the creation of such a Court, we consider that the Local 
Government Board should possess, and should be called upon to exercise, 
such powers as would enable them to schedule by Order any preservative or 
colouring matter which, after such inquiry and experiments as the Depart- 
ment may deem fit, may be regarded as likely to prove dangerous to the 
public health. 


135. Further, with a view to watching the future development of the 
several methods of food preservation and colouring Public Analysts through- 
out the country should be instructed to inform the Local Government Board 
of any new practices observed by them in their districts. 


RECOMMENDATIONS. 


136. Based upon the foregoing conclusions, we beg to make the following 
recommendations :— 


(A.) That the use of formaldehyde or formalin, or preparations thereof, 
in foods or drinks be absolutely prohibited, and that salicylic acid be 
not used in a greater proportion than 1 gr. per pint in liquid foed and 
1 gr. per pound in solid food. Its presence in all cases to be declared. - 


(B.) That the use of any preservative or colouring matter whatever 
in milk offered for sale in the United Kingdom be constituted an 
offence under the Sale of Food and Drugs Acts. 


(C.) That the only preservative which it shall be lawful to use in cream 
be boric acid or mixtures of boric acid and borax, and in amount 
not exceeding 0°25 per cent. expressed as boric acid. The amount of 
such preservative to be notified by a label upon the vessel. : 


(D.) That the only preservative permitted to be used in butter and 
margarine be boric acid or mixtures of boric acid and borax, to be used 
in proportions not exceeding 0°5 per cent. expressed as boric acid. 


(E.) That in the case of all dietetic preparations intended for the 
use of invalids or infants chemical preservatives of all kinds be 
prohibited. 


(F.) That the use of copper salts in the so-called greening of pre- 
served foods be prohibited. 


(G.) That means be provided either by the establishment of a 
separate Court of Reference or by the imposition of more direct 
obligation on the Local Government Board to exercise supervision 
over the use of preservatives and colouring matters in foods, and to 
prepare schedules of such as may be considered inimical to the public 
health. 
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137. We cannot conclude our Report without making grateful acknow- 
ledgment to professional gentlemen, traders, agriculturists, and others who 
have shown so much willingness to facilitate our protracted Inquiry by. 
their evidence, and by laying before us, in several instances, the result of 
difficult and delicate experiments. We desire also to express to the 
Chemical Society our sense of their courtesy in placing at our disposal 
their Council Chamber in Burlington House for our meetings. 


138. Lastly, we wish to acknowledge the help we have received from the 
unremitting attention to his duties and to our convenience of our Secretary, 
Mr. C. J. Huddart, of the Local Government Board, whose special training 
rendered him peculiarly competent to apply his faculties to the work of the 
Committee, and from whose willing assistance we have received constant 
advantage. 


HERBERT MAXWELL, CuHatrman. 
Tok THORPE. 

H. TIMBRELL BULSTRODE. 

F. W. TUNNICLIFFE. 


CHAS. J. HUDDART, Secrerary. 


THE USE OF COPPER SULPHATE IN THE GREENING OF 
PRESERVED VEGETABLES, Etec. 


I agree with the above Report, except as to paragraph 127 and recom- 
mendation F. With regard to the question of the addition of copper sulphate 
to preserved vegetables and fruits for the purpose of rendering them per- 
manently green I regret that I am not quite in agreement with my colleagues, 
I regard it as established that these substances, as well as many other articles 
of diet naturally contain copper, and that copper is constantly being introduced 
into food by the ordinary culinary processes, and further that although the 
copper is added in a soluble and absorbable form to the vegetables, it is not 
so present inthem as consumed, being converted by them into a relatively 
insoluble and unabsorbable compound. I can conceive of no conditions 
under which the small quantity of copper present in the above form in 
properly preserved peas could be injurious to any consumer to whom the 
peas themselves would be harmless. In addition I can see, so far as concerns 
a possible injurious effect, no analogy between this compound of copper in 
green vegetables which are eaten by the ounce and a highly soluble salt of 
lead in water, or of arsenic in beer, both liquids drunk by the quart or 
gallon. It must be remembered also in this connection that in France an 
order was issued prohibiting the use of copper for the above purpose and 
that this order had subsequently to be rescinded. It also appears that in 
Germany, where the use of copper for the artificial greening of vegetables, 
etc., is prohibited, preserved vegetables containing copper are easily obtain- 
able on the open market, apparently showing that the actual enforcement of 
the prohibition is attended with difficulty. 


Recent research has distinctly taught us that, from the point of view of its 
nutritive value, great importance attaches to the appetising appearance of 
food, and in my opinion we should not without very definite reason 
arbitrarily prevent the ‘gratification of the public taste for a perennial supply 
of green vegetables and thereby destroy if not an important at least a 
thriving industry. 
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I am, however, satisfied that often an unnecessarily large amount of copper 
is present in vegetables permanently coloured by means of it, and although 
in spite of diligent inquiry no injurious results have been known to have 
accrued even from these quantities, yet nevertheless only the necessary 
amount should be added. I should, therefore, recommend that the presence 
of copper in these preserved vegetables be in every case declared and that its 
amount be restricted to half a grain of metallic copper per pound. 


F. W. TUNNICLIFFE. 
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TAKEN BEFORE THE 


DEPARTMENTAL COMMITTEE 


ON 


PRESERVATIVES 


AND 


COLOURING 


MATTER IN FOOD 


At St. STEPHEN’S HOUSE, Westminster, S.W. 
AND AT 
THE COUNCIL CHAMBER, CHEMICAL SOCIETY, Buritinctron HousrE W 





- 


FIRST DAY. 


Tuesday, 14th November, 1899. 


MEMBERS : 


The Right Hon. Sir HERBERT MAXWELL, M.P., F.R.S. (Chairman). 


Professor T, E. THORPE, F.R.S. 
H. TrmsBreEt Butstrope, Esq., M.p. 


F. W. Tunnicuirre, Esq., M.D. 
CHARLES J. Huppart, Esq., Secretary. 


Mr. Joun Ketiirt, called ; and Examined. 


1. (Chatrman.) You appear, I believe, on behalf of 
the Grocers’ Federation ?—Yes, I do. 


2. Is that a large body ?—Yes, it is. It represents a 
great many grocers. There are about 13,000 members, 
and some of them, of course, have a great many shops. 
Ii therefore represents a very large body of the trade. 

3. Then you are also connected with a company of pro- 
vision merchants in Liverpool, I believe?—Yes, I am a 
director of Fowler Brothers, Limited. 

4, Your experience has been a long one, has it not /— 
Yes, it has ; about forty-seven years. 

5. Both as a wholesale provision dealer and as a retail 
shopkeeper ?—Yes ; I was ten years in the wholesale trade 
and thirty-five years in the retail trade. 

6. I believe you are prepared to give us some of your 
experience in regard to preservatives ?—Yes. 

7. Have you found any opposition to the use of borax ? 
—No, none whatever. 

8. Are you familiar with the substance ?—Yes, I am. 

9. Are you familiar with both borax and boracic acid /— 
I have always‘ called it borax, and I have not myself used 
the term boracic acid. 

10. Do you use pure borax ?—I do not know the differ- 
ence between borax and boracic acid, so I could not say 
which I use. ; : 

11. I am not a chemist, so I hope you will not ask me 
to define it. In short, you use a great deal of borax /— 
Borax is used in the preservation of bacon that is packed 
in boxes, and we also have used it in dusting the bacon 
when it has been hung up to dry in order to prevent the 
flies blowing it, and also to absorb the moisture. It dries 
quicker when it has been dusted. 

12. You use it for the double purpose of a preservative 
and to absorb the moisture ?—Yes, absorbing the moisture 
prevents it from going slimy. 

13. Is it effective as a preservative ?—I think so. 

14. How long has that been going on ?—I should think 
for about twenty to twenty-five years, to my knowledge, 
xe have sold boraxed bacon. 

15. In increasing quantities?—Yvs. 
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There is a better 


trade for it than we had under the old method of curing. 14 Noy. 1899. 


The American bacon used to be very salty. You might 
steep it and do what you liked with it, but you could not 
make it mild. Formerly the American bacon used to be 
cured in America, and then packed in boxes with a large 
quantity of salt. So long as it remained in those boxes 
it was gradually becoming more salt, and when we took 
it out of the boxes and prepared it for sale we had to 
steep it for a long time to extract the salt; but do what 
we could, we could not make it mild. The consequence 
was that we had endless complaints about the bacon 
being salty, and that is not a condition that we have at 
all now. The bacon is cured now, and then the salt is 
washed off, and it is just dusted with borax, and sent over 


’ in that form, and the borax prevents it becoming slimy, 


and does away with the excessive saltiness that we formerly 
had in the bacon. 


16. Is it still cured with salt and saltpetre?—Yes. I 
do not know that borax would cure it at all. I should 
not think so. 


17. In your use of borax as a preservative and as a 
drying agent, does the meat become saturated with it ?—I 
do not think so. 


18. It does not penetrate the fat and muscle ?—No, I 
do not think so. As a rule the bacon that is cured that 
way is steeped, and after it has been steeped it is tho- 
roughly washed and dried, and then, of course, when the 
housewives prepare it for cooking they, as a rule, pare 
the edges off. So I should say there is very little or no 
borax in the bacon at all when it is consumed; at any 
rate, I should think it would be a very small quantity, if 
there was any at all. Of course, I have never known 
anything about that scientifically, but I should not think 
so. 

19. Have you anything to state on the general ques- 
tion?—No. I can only say that my experience has been 
a long one, and it has been varied. I have seen bacon 
under all conditions, and I have no hesitation in saying 
that the conditions of to-day are better alike for the 
dealer and the consumer than they have ever been in my 
experience. 

@0. Have you any knowledge of the substitution of 
borax or other preservatives for salt and saltpetre in the 
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curing of the meat ?—No, I have no knowledge of that at 
all. From what I do know of the process of curing—and 
I have been over the packing houses in Chicago—I do 
not know that it is used at all in the actual curing of the 
meat; it is used more in the preservation of the meat 
after it is cured. 


21. (Professor Thorpe.) I suppose what you are telling 
us now is your experience of imported produce, and solely 
of imported produce ?—It is principally imported produce. 
It is the American produce that I spoke about as being 
so salty. With regard to the Irish-cured bacon there used 
to be a large quantity of salt in what we call the pocket. 
They take the blade out of the shoulder, and that is what 
we call the pocket, and in the bacon which came over 
from Ireland this salt remained in the pocket a few days 
longer than was necessary to cure it. Consequently that 
portion of the bacon was made particularly salty. The 
Irish bacon does not come over in the same way at all 
now. There is no salt in the pocket, and the whole of 
the shoulder is considerably milder than it used to be, 
which is a very great improvement indeed ; no one, unless 
they had had the experience, would believe there could 
be such an improvement. The effect on the shoulders is 
that formerly they were nearly unsaleable on account of 
their being so salty, but now they are mild and eatable by 
anybody, and very satisfactory in comparison. 

22. You yourself do not use this borax ?—No, I am not 
a curer. 

23. You yourself do not dust at all, I mean ?—Yes ; in 
hanging it up we used to dust it, because it used to help 
to dry the bacon quicker—to absorb the moisture and to 
prevent the flies blowing it. We have used it always in 
summer. 

24. What is it that you purchase in order to so use— 
you say you draw no distinction between boracic acid and 
borax ?—The article that I used in my retail trade was what 
we call boron, whieh was a preparation of borax, I be- 
lieve. That was the commercial name that they gave it. 
It seemed to me to be of a very dry nature, and it used 
to absorb the damp more so than the borax that we sold 
in the shop. I had a retail shop, and we sold borax, but 
it was more of a moist character than the boron; the 
boron was of a drier character, and absorbed the moisture 
quicker. 

25. You do not know whether you are using borax or 
whether you are using boracic acid ?—I have always called 
it borax. I have never heard of any difference, and ! 
do not know what difference there is between borax anil 
boracic acid, if there is any. Not being a scientific man, 
if you ask me, I should think that the acid, of course, 
was a liquid, but I do not know whether it is or not. The 
trade called it borax, and they never used the term boracic 
acid. I have never heard it used in the trade. 

26. (Dr. Bulstrode.) You said just now in answer to 
the chairman that you had no knowledge of the treatment 
of hams by any other method than the one which you 
have described here, practically in packing and dusting 


with boracic acid. Have you heard that hams are treated . 


in any other way with boracic acid, or have you any sus- 
picion that they are ever treated in any other way ?—No, 
T have no suspicion of that. Of course, I should not like 
to say that they might not be treated in any other way ; 
but I have no knowledge of it. We know that a certain 
kind of hams are pickled in the States, but I have no 
knowledge as to the article that the pickle is made of ; 
it may be salt and saltpetre, and there might be a pre- 
servative used, for anything I know, but I should not 
like to say. I do not think that in the dry curing of 
bacon there is any such thing used, and I do not know 
that it is used even in the pickled meats. ; 

27. You have never heard that it is being used ?—No. 

28. You have no suspicion that it is being used ?—No ; 
I have not any suspicion at all. 

29. Do you *%hink that the method of treating hams 
with boracie acid has led to an increased sale of hams 
so treated ?—I think so. I think we have had a better 
sale of bacon preserved by the borax as we call it; and 
indeed unless there had been an alteration in the method 
the sale would have been limited very much, as people 
would not eat the meat, it was so salty. 

50. What would be the effect, do you think, of prohibit- 
ing the use of boracic acid, or preparations of borax in the 
treatment of ham?—I think it would be very serious 
indeed if we had to go back to the old salt cure, unless 
you could find some other remedy that was equally good. 


31, Wow would it affect the trade, do you think ?—The 


present generation would not eat the salty bacon that 
they formerly did. 


52. Would they have to go without bacon altogether ? 
—The trade would have to try and cure it in Ireland, and 
if they did it would not keep. 


55. Are you sure that the sale of hams has really in- 
creased per head of the population compared with what 
it was in the time when ham was treated with salt alone? 
—I think there is a much larger trade done in hams and 
bacon than there was formerly in proportion to the inha- 
bitants. I do not think there is a doubt about it. 

34. Do you think you could establish that?—I couid 
establish it as far as my own experience in my own trade 
goes—that is in proportion to the trade that I did, we will 
say, 50 or 40 years ago, and the trade that I have done 
more recently. 


35. (Professor Thorpe.) How is that independent of 
the general increase in wage-earning, and in the general 
spending power of the community. Could you prove that 
the borax had directly any effect in increasing the sale? 


'—I could only prove that the bacon has become more 


agreeable to the consumers; it has been more appre- 
ciated, and consequently they have used it more readily. 
That it has been much more satisfactory to the con- 
sumer there is no doubt at all in my mind. 


56. (Dr. Bulstrode.) You do not think that the borax 
is absorbed at all by the ham ?—I should not think so. 


37. Then you would say that in the event of hams 
being analysed no borax would be found in them ?—Do 
you mean before or after they are cooked ? 


38. Hither before or afterwards. After they have been 
treated in the method that you have been telling us of 
here. You say the borax is not absorbed, therefore if 
this is all that takes place, and the borax is not absorbed, 
there will be no borax in the ham ?—[ should think there 
is very little under any circumstances ; that would be my 
opinion. I may say that I have often wished that I could 
find out if there was anything of the kind as far as that is 
concerned. 


39. (Chairman.) Had you any difficulty in keeping 
cured meat before you took to these modern preserva- 
tives; had you any perceptible loss in your stock ?—We_ 
used to have a great deal more tainted bacon; that is, 
bacon not cured. The cure has been improved considei- 
ably. Of course, that is the result of long experience. 
We have not a tenth of the tainted bacon that we used to 
have, and if we had we could not get rid of it. It used 
to be sold. There used to be a market for the tainted 
bacon at one time, but it could not be sold now. 


40. Did you have fly-blown bacon ?—Yes, we used to 
have a constant loss in the summer time through the fly 
blows. 

41, And you are exempt from that now?—Yes, we 
have comparatively none. After you have dusted the 
bacon with this boron in summer there does not seem 
any fly blow at all. It is very rare to see a piece fly- 
blown. It must have been a piece that there is a moist 
spot in, which the fly blows. The flies blow where it is 
moist. They will not blow in a dry place, that is my ex- 
perience. ‘ 

42. You have limited your evidence, so far, to the ham 
and bacon trade, but is not your firm also provision mer- 
chants ?—Fowler Brothers, Limited, that I am a director 
of, are simply bacon and ham curers. Of course, I have 
had some experience of butter. Both as a wholesale 
provision merchant, and also as a retail distributor, 1 
have had a long experience in butter. 


43. Have you anything to tell us about that?—No; 
the people to-day would not use the salt butter that we 
sold 30 or 40 years ago; they would not look at it, and 
they will have milder butter. From what I have heard, 
and what I have found from my own experience, an excess 
of salt is just as injurious as the borax would be. I do 
not think that you could use an excess of borax but what 
it would destroy the flavour of the butter. Salt, of 
course, is a thing that you can take pinches of, and you 
think nothing about it, but you could not take a pinch of 
borax, because it would not be a pleasant-flavoured article. 

44. Where do you get your butter from chiefly ?—We 
have had a first-class family trade. We have got the 
bulk of our best butter from Denmark, and then the 
secondary qualities from Ireland. 

45. (Professor Thorpe.) Does the Danish butter contain 


borax ?—I have read not, but I do not know, because I 
have never heard. It is remarkably good butter. an! 
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they seem to have a different system of making it to what 
we have here. 


46. (Chairman.) Does Danish butter keep well ?—It 
does. 


47. Better than English butter ?—Yes. 


48. Of course, I do not want to ask you to tell us any 
of the secrets of your trade, but I should like to know 
this: You say you are not aware whether there are any 
preservatives used in the Danish butter ?—No, I am not. 


49. Are you aware of any preservatives other than salt 
in any of the butter that you have sold ?—I have read in 
our trade journals that preservatives have been found in 
some of our Colonial butter, for instance, but that is a 
kind of butter that I have never bought. 


50. I am talking of what is within your knowledge— 
of the butter that has passed through your hands deel 
have no idea that there was anything ‘of the kind used in 
it. 


51. (Dr. Tunnicliffe.) You said just now that there 
used to be a market for tainted bacon, did you not ?— 
Yes. 


_52. What do you mean by tainted bacon ?—Bacon that 
had not exactly just taken the salt, or was mild. Of 
course, there is a market for it yet, but it is not the 
same market that we used to have. I can illustrate it in 
the case of grouse and things of that kind. Thirty or 
forty years since our forefathers would take grouse in 
such a condition that they did not want taking—they 
would walk with them if they only knew the way; but 
the present generation, I do not think, would take them 
on the same lines. That just illustrates what the present 
generation think about tainted bacon and hams. For in- 
stance, in my time behind the counter I have had people 
who have come and asked me if I had any tainted bacon, 
they would buy it in preference, and I have known them 
to buy it in preference to sweet, well-cured bacon. 


53. By tainted bacon, do you mean bacon that has not 
taken the salt, and at the same time bacon that is more 
or less ?—More or less tainted; not sweet bacon. 


54. The people used to ask for this in preference to the 
other bacon if they got it cheaper?—Of course, they 
would get it cheaper, because the shopkeeper would not 
be able to sell it at the higher price; but still they would 
have it for preference. , 


55. In preference apart from price?—Yes, I have 
known cnstomers of that kind—customers of my own. 


56. (Dr. Bulstrode.) About how long would the hams 
be treated in the way you describe by boracic powder or 
boron powder, or whatever you call it ?—As a rule all the 
provisions to-day are sold, comparatively speaking, fresh. 
The trade, as a rule, do not like any stale provisions, 
and they will have their goods fresh. It is only here and 
there in cases where people have been overloaded with 
stock and they have not been able to shift them and the 
market has been against them, then, of course, that they 
have to hold it a bit longer. Still, as a rule, the goods 
are sold fresh. ; 


57. Dealing with the question of hams from America, 
how long would they in the usual practice be kept in 
borax ?—You might say from the time that they left the 
packing house, which would be the time that they would 
be packed, from three weeks to six weeks perhaps would 
be the general time. I should think the bulk of the 
provisions are consumed in six weeks. 


58. When they get over here, as I understand, this is 
all washed off, is it not?—It is not washed off until it 
gets into the retailer’s hands, because it is all in the 
boxes. 


59. Why does it take six weeks to get from the pack- 
ing house into the retailer’s hands ?—There is a fortnight 
from the packing house in Chicago, and three weeks 
nearly when we sometimes miss a boat, as it is a long 
way from Chicago. It is a fortnight or three weeks 
before it could get over here, in. any case. 
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60. When it gets over here the powder is washed off 
when the retailer gets it?~Yes; as a rule he gets it out 
of the boxes and he washes the powder off at vne com- 
mencement of the week, and he sells a great deal of 
it by the end of the week, as a rule. 


61. (Dr. Tunnicliffe.) When is the borax put on the 
hams ’—It is all done in the act of packing; it is just 
sprinkled ; it is a kind of powder. 

62. That remains on ?—It remains on until it is washed 
off by the retailer. 


63. How long does it remain on; you said just now 
about six weeks ?—It is a matter of three weeks before 
it is landed in Liverpool, and then it may be two or 
three weeks before it reaches the distributor’s hands. 


64. Then it is washed off, and the bacon is cured ?— 
The bacon is cured first; then that is washed off, and the 
bacon is hung up and dried. In winter it has nothing put 
on it because it is not wanted; but in summer, as a 
rule, when the flies blow the bacon, it is only here and 
there that people do not use the boron. Some of the 
more careless class of tradesmen do not put anything at 
all on the bacon; they do not even put the boron on; 
they do not use it, and many of them have never heard 
of it, I daresay. I have heard of it, and I have used it 
because I think it is a very good thing. 


65. (Chairman.) What is the process with home 
bacon ; do you deal much with home bacon ?—I have only 
sold Irish and Danish bacon. In the Irish bacon, as I 
have told you, the shoulder portion used to come over 
very salty. Where they take the blade out there is a 
very large hole, and that used to be filled with the 
coarsest salt, the strongest kind of salt that they would 
use in the curing of bacon. By the time that that had 
been in a week longer than the bacon had taken to cure, 
of course, the shoulder part was particularly salty and 
very unsaleable. Now that is all avoided. The pockets 
are washed out when the curing is over, and I suppose 
they are dusted with this borax or something to prevent 
their getting slimy, and it comes to our hands just as it 
is put in at the slaughtery. 


66. (Professor Thorpe.) Is that so with ee bacon 
also ?—Yes, I think so. 


67. Is it treated in exactly the same way?—Yes, I 
think so. 


68. The two sides are sprinkled in the same way ?— 
The shoulder portion is. The sides do not want any- 
thing on for the short time. In Denmark it is shipped 
on the Thursday, and we get it in our stores on the Mon- 
day or the Tuesday. That does not want anything put 
on it; it is put in bales simply. 


69. Then they do not use borax ?—I should not think 
they use much, anyway, because it comes over very 
quickly. 

70. (Dr. Bulstrode.) Do you unpack the Danish hams? 
—The hams are cured with the sides as a Aes 3 1¢ is all 
one long flitch. 


71. Do you unpack the bacon coming from Denmark 4 
—Yes. 


72. Have you ever seen any boracic acid or anything 
like that in it?—No, I have not; I have never seen any- 
thing like a powder of any kind. 

75. (Professor Thorpe.) Do you know any reason why 
the Irish cure their bacon this way and the Danes do 
not ?—The Irish used to cure it that way many years ago, 
going twenty or thirty years. 


74. Why do they use boracice acid or borax or boron ? 
—I understand they have put boron on to prevent it 
going slimy. 

75. Why should the Irish do it for the English market 
if the Danes do not ?—I cannot tell you. The Irish have 
not been so prompt in adopting the most improved 
methods as some of the Danes have; I am sorry to say 
they have not been prompt at all. 


Captain THomas W1LL1AM SANDES, Boles ; and Examined. 


76. (Chairman.) I think you are a Justice of the Peace 
for County Kerry ?—Yes. 


77. You haye had some experience in working a 
creamery for the benefit of your tenants t—Yes, I started 
ene in 1885. It was one of the first started, and it was 
not exactly a creamery then.. A tenant used to send in 
some cream, and we used to churn it. We had nota 
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separator in those days. I got a separator afterwards, 
and I worked it then up till 1896, when we amalgamated 
with the two adjoining co-operative creameries. 

78. What do you make chiefly—butter ?—Altogethar 
butter. 

79. How did you send your butter to market; in whai 
state, I mean?—I used generally .to send it saltless. Wha 
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we call saltless butter is butter cured with 1lb. of preserva- 
tive to 112lbs. of butter. Then the mild salted butter 
was cured with 1lb. of preservative, mixed with 3lbs. of 
salt to every 112lbs. of butter. 


80. Has the preservative taken the place of salt?— 
Nearly altogether. All our heavy salted Irish butter used 
to go to the English people in the manufacturing districts, 
but now that saltless butter has come in they will not 
touch the heavy salted butter. 


81. What was the preservative ?—Boracic acid. 


82. Pure ?—I believe there was some blend with other 
acids, but that I do not know. 


85. You never had it analysed ?—No. 


84. Is there still a market for salt butter ?—Yes, for 
the very mild cured butter, you know. The heavy salted 
butters have from six to seven per cent. of salt in them; 
that is the ordinary Irish farm butter, as we call it. 


85. What I do not understand is why you use a pre- 
servative only in one kind of butter, and mix it with 
salt in another kind?—It is just as some people might 
like to take their soup without salt in it, and some people 
aa like some galt in it. They like the flavour of the 
salt. 

86. They do, do they ?—Yes, in a mild form, you know, 
not in the heavy form. It is very mild—dlbs. of galt to 
112ibs. of butter; you would just detect the favour of 
the salt, not more. 


87. Have you ever heard any complaints of the effect 
of the preservative ?—No. I may mention that I used to 
send this butter to a friend of mine in England, who used 
to get 10lbs. a week by post. I suggested on the reduc- 
tion in the rates of the Parcels Post, as 1s. 6d. for every 
10lbs, of butter came very hard, that she should take a 
56lbs. keg, and she should write back how she liked it, 
without any salt in it. She wrote back, and said: “I do 
not think it would possibly keep.” I said: “If it does 
not keep for a month you can return it to me, and I will 
allow you for any of the butter that has gone bad.” Then 
she wrote in a month’s time, asking me to send another 
keg to her, and said that the last of the keg of butter that 
I sent was just as good as the first. 

88. Then, taking your creamery as a sample of the 
Irish butter trade, it looks as if the whole system had 
been revolutionised ?—Altogether. 


89. And that it would not be possible, I suppose, to go 
back to the use of salt ?—No, I do not think so; I think 
it would be a very backward step. 


90. What has been the effect on prices?—We used to 
get from 10s. to £1 over the Cork market for heavy salted 
butter. 

91. I would like to get this clearly on the Notes, which 
I do not think it will be at present. Could you supply us 
with the average prices when you first began your 
creamery, or in the early years of it before you used pre- 
servatives ?—When I first began my creamery I did not 
use the preservatives ; they were not thought of when 
first I began. Even then the prices we used to get 
showed a great difference, because the creameries before 
were so very scarce, and mine was almost one of the 
first creameries in Ireland. 


92. That would be, I suppose, because the butter was 
prepared with greater care than the ordinary butter in 
the Cork market?—Yes; in fact the people got very care- 
less in Ireland about the preparation, and that is how 
we lost our good name. 

93. What I want to get at is whether the substitution of 
these modern preservatives for salt has affected the 
average prices which you obtained for your butter ?—I do 
vot think the people now would touch it; they say not, 
and all merchants say that. 

94. Pardon me; are you getting the same per lb. just 
now for your butter as you did before you used boracic 
acid as a preservative, or are you getting more or less ?— 
I think the price is about the same. All saltless butter 
on the market fetches from 2s. to 4s. a cwt. more than 
butter with salt in the present day. It must be the best 
of butter to make it saltless; the salt will, more or less, 
cover a little of the sins; but saltless butterqamust be 
without fault. 

95. (Dr. Bulstrode.) Could you tell us the exact method 
of adding the preservatives which you know are used ?— 
We have a little sieve, and then, as the butter goes round 
the butter table the woman works it up with what they 
cal} hands, by little pats, and then she just shakes it over, 
then rolls it up again; then if goes under the roller, and 
if is squeezed out quite flat, and then the preservative is 
shaken all over again through this sieve; then she collects 


it up with those wooden hands, and then it goes under the 
roller again, and it is flattened out. 


_ 96. It is intimately mixed up with the butter, then ?— 
Yes, it is very evenly mixed up ; it must be. 

_ 97. How is the preservative measured ?—We weigh it 
in a scale; we are most exact. Bs 


98. Where do you get this preservative ?—From Laird 
and Co., chemists, in Limerick. 


99. The proportions, then, are the proportions of this 
preservative you are now speaking of /—Yes. ; 


100. It is one preservative 7—Yes. 


101. Have you ever used any other preservative except 
this ’—No, I have never used any other. Mr. Gibson, 
who thas had great experience, recommended this espe- 
cially. 

102. (Professor Thorpe.) What is the trade name ?—I 


do not know that it has any ; boracic acid I used to call 
1t. 


103. (Chairman.) Your own creamery, I understand 
has been absorbed in a larger business?—Yes. in two 
co-operative ones. There was one on each side of me, 
ae we thought it better to withdraw mine, as they were 
00 mear. 


104. (Dr. Bulstrode.) Do you always add the same 
a of boracic acid, both in summer and in winter ?— 

es. 

105. Do you think it is necessary ?—We make very little 
saltless butter in winter, because, as I said, it must be 
of the very first quality. Of course, with cattle not fed 
on grass, but stall fed, as you may say, the winter butter 
cannot be so good as the grass butter. 


106. How long is it necessary for the purpose of your 
trade for the butter to keep—I am speaking of this butter 
especially ?—I suppose some of it, by the time it gets over 
to England and it is marketed, must be kept a month 
very often. 

107. A month?—Yes, passing through one hand and 
another, by the time it gets’ over to England, to the 
wholesale man there and then to the retailer ; and then 
the retailer would have it on his counter for some time. 
The butter merchants in Limerick told me that their 
Association made an experiment. They made a large 
churning of butter, about 112lbs., and divided it into four 


equal lots. No. 1 they cured with 1 per cent. of preserva- 
tive; No. 2 they cured with 1 per cent. of 
preservative and 35 per cent. of salt; No. 3 


with 35 per cent. of salt; and No. 4 was heavy 
salted—that is, it had 6 per cent. of salt. They packed 
it all in exactly the same boxes, and stored it up for 
nine months. At the end of the nine months Nos. 1 and 
2 were good and eatable, and Nos. 3 and 4 were uneatable 
and rancid. 

108. What preservative was that?—It was the same 
that I used ; we all use that in the south of Ireland— 
boracic acid. 

109. (Dr. Tunnicliffe.) I did not quite understand what 
you said about the last two samples. Was there a pre- 
servative used with the salt in them?—No, they had no 
preservative. One was what we call “heavy” salted, 
and even at the end of nine months was bad and uneat- 
able. 

110. At the end of nine months?—Yes, and the other 
was tainted, but the preservative butter was. eatable. 


111. The maximum time required for keeping the 
butter would be at the very most how long, for instance ? 
—TIt depends, I suppose, upon the man who buys it and 
the number of customers he has. A man with a large 
number of customers would get rid of it very soon, and 
a man with a small number of customers might be very 
long in getting rid of it. 

112. It would hardly be nine months, I mean ?— 
Hardly ; this was only an extraordinary thing just for 
their own satisfaction. 

113. (Professor Thorpe.) You make your butter ex- 
clusively for the English market, I gather?—Yes, 
altogether. 

114. Have you any knowledge of the mode of manu. 
facture of butter in other places than Ireland ?—No. 

115. You are not familiar, for example, with the 
methods in Denmark ?—We copy them—what I have read 
of them. 

116. You copy them ?—Yes, we copy them as much as 
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we can, and we have had instructors from Denmark that 
have come through Mr. Horace Plunkett’s Association. 
He sent instructors round. 

117. Are you aware whether they use these preserva- 
tives in Denmark?—I suppose so—I am sure they do. 

118. You think they do?—I know their butter would 
never stand—it would never come into the market. Butter 
will go bad in hot weather in two days ; you cannot keep 
the aroma; the aroma of it is a most volatile thing, and 
it evaporates. 

119. You do not know that it is a penal offence in Den- 
mark to use preservatives with butter?—It might be, 
but I am afraid they wink at it. 


120. (Dr. Bulstrode.) Did this instructor who was sent 
over from Denmark teach you to use boracic acid? 
—No, they do not go into that, but I think the instructors 
that come down from Glasnevin do it ; in fact, you must 
use it with saltless butter—it would not last; it would 
be rotten in a week in the hot weather. 

121. (Dr. Tunnicliffe.) Tt would not matter how the 
butter was prepared ?—No; look at milk itself. If you 
cannot keep it in a cool place how quickly it goes sour. 
Butter will go equally sour. 

122. (Professor Thorpe.) May I ask how you have 


gained your information as to the effect of boracic acid? 
—Mr. Gibson wrote to me ; he is our sale master for the 
Creameries Associations in the south of Ireland. He said 
that he found it was impossible to dispose of the butter 


unless we used boracic acid or a preservative, and he ° 


recommended me this preservative then. He is our agent 
at Limerick ; he sells for nearly all the creameries in 
the south of Ireland. 


123. (Chairman.) How many cows supplied your 
creamery ?—About a thousand; I turned out nearly a 
ton of butter a week. 


124. (Dr. Bulstrode.) Do you think that boracic acid 
is ever added to the milk which goes to your creamery 
before it reaches the creamery ?—It would not be worth 
their while. It comes hot from the cow ; we separate it 
morning and evening, you know. 


125. Do you take all they can give you?—Yes; the 
farthest distance anyone in the country would come is 
three miles. That is why I amalgamated it with the other 
ereameries, because we were rather too close together. 
What was laid down is that the range is three miles, and 
that the creamery is in the centre, and then there are 
other ranges of three miles, and so the farmers send theiz 
milk straight. Very often a great number milk the cows 
in the field, and they do not house them. 


Mr. J. WHEELER BENNETT, called; and Examined. 


126. (Chairman.) I believe you appear on behalf of 
the London Chamber of Commerce /—Yes. 


127. You have been acquainted yourself with the pro- 
vision trade for a number of years, I understand ?—About 
thirty-five. 

128. Can you speak to the change which has taken place 
in the use of preservatives during that time?—For the 
past twenty years we have adopted a slight sprinkling of 
borax on all products shipped from Canada. The 
preparation or the preservative is not used in any way in 
the cure, but when the product is cured a slight sprinkle 
of borax is put over the surface. That is shipped to this 
country, and when here the product is taken out of the 
boxes, washed out, scrubbed back and front—that is, the 
skin side and the flesh side ; it is then drained for about 
twelve hours, and then it goes through the process of 
smoking ; so that whatever is put on the surface of the 
product is washed off and scrubbed off, and then it comes 
out practically free from any borax whatever. 


129. Is it dry borax that is put on?—Yes, a slight 
sprinkle of it ; about four ounces to a side of 56lbs. It 
ig not used in any way in the cure or in the process. We 
have been doing that for something like twenty years. 

130. Do you think any appreciable quantity of that 
gets into ‘he meat?—No. As I tell you, directly it comes 
to this country it is taken out of the boxes and put into 
tanks, sometimes of iukewarm water, and sometimes of 
cold water, and after being scrubbed it is thoroughly 
drained and smoked under a fire composed of fir dust and 
oak wood, and dried out. Irepresent the largest curing 

‘house in the British Empire, and that is our system 
adopted with the Canadians during the past 20 years. 
Prior to that, of course, the trade was infinitesimal com- 
pared with what it is now. I have here a certified return 
from the High Commissioner’s Office, showing the great 
increase in the trade during the past ten years. It began 
in 1889, when it represented something like 3500 000 
dollars, and in 1898 it stands at 8,000,000 dollars. That 
is the value of the product shipped to this country, and 
that shows the increase in ten years. 

131. Do you deal with home bacon at all?—-Only in a 
very small degree. 

132. Why is it small?—It is not popular. Where we 
should sell 100 sides of English bacon we should sell, 
perhaps, 3,000 or 4,009 sides of Canadian bacon. 

133. Is the preservative applied in the same way to 
the English bacon ?—I do not think so; I am not aware 
that it is so, but I have heard it is so at times. 

134. But you have seen the English and Irish products 
come in ?’—Yes. 

135. Have you noticed the borax in the same way upon 
them ?—No. 


136. You have not ?—No. 
137. Then do they use more salt and saltpetre in cur- 
3017. 


ing them ?—It is firmer in the cure, harsher in the cure 
to what the Canadian is. 


138. Have you come to any opinion about the effect of 
the use of borax or boracic acid—I do not think you 
draw any distinction between the two?—No. We simply 
use borax, and we think it is a most useful commodity. 
We have proved it over and over again. I myself have 
been eating it for the past 20 years. 


139. You look all right I am glad to say ?—Thank you. 


140. Of course if it does not get into the meat, and most 
of it stays outside, you.think that practically the con- 
sumer takes very little of it?—Only in the very slightest 
degree does he take it. I may say, speaking after trials, 
that out of the four ounces sprinkled upon a side, some- 
thing like 80 per cent. in my opinion, is lost, having been 
washed away in the water. 


141. (Professor Thorpe.) Then that would mean that 
one ounce was left in?—Probably that. 


142. One ounce of borax was left in ?—Yes, in 56]bs. I 
do not give you chapter and verse for that, but that is 
what I think. Of course, in summer time your view may 
be right, but in the winter time there is absolutely none, 
I think, left in; I think it is all washed off then, because 
the pores are dried up, and it is almost impossible for the 
bacon to absorb anything at all. é 
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145. Do you draw any distinction between boracic acid - 


and borax ; is it actual borax you are using ?—We sprinkle 
the powder of borax only. 


144. Not boracic acid ?—No, we never touch that. 


145° (Dr. Bulstrode.) How do you account for this mild 
character in the hams with the treatment to which the 
hams are subjected with boracic acid?—I do not quite 
understand your question. 


146. I think your position is that since the hams have 
been treated in the way you told us with borax they 
are less salty than they used to be ?—Yes, and the increase 
in the trade is enormous. T have given you something like 
the figures. 5 


147. How do you account for that; how do you explain 
that this borax put uvon the surface of the ham should 
modify it to the extent which apparently it docs ?~There 
is a certain period of cure when the bacon has 
arrived at a_ state of perfection; if it were 
allowed to remain without borax the process of cure would 
go on, and the bacon would become salter and salter, until 
it would be absolutely useless on the English market. The 
process of cure is absolutely stopped by the application 
of this slight sprinkle of borax. It is preserved in the 
state in which it is cured on the other side; the process 
of cure is arrested, that is, the salt cure is arrested by 
the application of this borax. 


148. And you de not think any appreciable amount of 
this borax is absorted into the ham ?—I am certain there 
is not. It would be a matter of taste; you would taste 
it at once in the product. 
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149. Would you?—You would if any appreciable 
amount were absorbed in the ham, or in the bacon 
either. 

150. Teke butter, for instance, where a considerable 
amount of borax is used, it is very hard to detect it by 
taste, is it not?—The quantity used in the process of 
washing butter, or in preserving butter, is infinitesimal. I 
have had lots of experience of Australian butter and 
French hutter. 

151. Have you ever heard that in other parts exclusive 
of these which you are referring to, the hams are treated 
with preparations of borax in any other way than the one 
you have told us ?—No. 


152. Suppose on testing hams a considerable amount 
of borax were discovered in the ham deep in the meat, 
what would be your explanation of it?—My view would 
be that a very large quantity of borax was applied, and 
that the hams had been retained in their original state in 
the boxes for a considerable period of time. 


153. Do you think that if the ham is packed up, as yon 

told us, for long, that it might absorb some ?—Yes, to 
some extent it would. 
. 154. How long do you think, as a rule, the hams are 
kept in the borax ?—A very short space of time. Directly 
they come to this country they are taken out of the boxes, 
and washed out by the process I have just mentioned to 
the Chairman. 

155. Do you think that in cases where borax is found 
they have been too long packed; would that be your 
experience ?—Yes, they have been delayed in transit, or 
something of that kind. 

156. What do you think would be the effect upon the 
trade of prohibiting the treatment of hams by borax and 
by this method ?—The whole trade would come to an end ; 
we could not carry it on. This gigantic trade that has 
increased by leaps and bounds from Canada in the last 
twenty years would come to an end, because if we were to 
prepare the product as we used, prior to twenty years 2go, 
the trade would be absolutely useless to this country. 

157. Do you mean that if hams were not treated in this 
manner they could not be introduced from our colonies, 
we will say, into England?—They could not. I am abso- 
lutely clear upon that. We have tested it, and tried it 
over and over again. ; 

158. Then you are convinced that the prohibition of pre- 
parations of borax in the treatment of ham would abso- 
lutely kill the colonial trade ?—I am certain it would, and 
so it would the Australian butter trade, and so it would 
the American trade. Any trade connected with the pro- 
vision trade in regard to a mild-cured product would abso- 
lutely come to an end. I am as clear about that as I am 
about anything in this world, simply because we have 
proved it by experiment over and over again. We have 
tried to bring a Canadian produce without borax. 

159. Tried, how?—As we had to treat it twenty years 
We could bring it here as we 
did twenty years ago, but the trade would come to an 
end; it would be absolutely useless on the English 
market. 

160. (Chairman.) Because of the change in taste ?— 
Yes, the cure would be so harsh and so disagreeable to 
the taste that it would come to an end ; it would fall by 
its own weight. 

161. (Dr. Bulstrode.) Broadly speaking, what propor- 
tion of bacon and ham in this country is home produce 
in relation to the imported produce ?—A very small quan- 
tity indeed 

162. Is home produce ?—Yes, a very small quantity. 

163. Then the effect of the prohibition, broadly speak- 
ing, would be that a very large number of people who 
are eating ham and bacon now would have to live with- 
out it 2—It would raise the price somewhere in the region 
of 70s. or 80s. per hundredweight, whereas at the present 
time it can be bought at from 44s. to 46s. 

164. Quite apart from the question of price, the people 
could not procure it?—No, they could not. You would 
deprive millions of people of a product which they now 
enjoy by a prohibitory price. 

165. (Professor Thorpe.) That is not very clear; how 
is the price to be raised to this relatively high extent am 
Because of the immense imports into this country which 
keep the price of what you may call the home product 
down. 

166. I presume some imported stuff would still come 
in; the country itself canvot supply anything like the 
demand ?—That is exactly my point; it could not come 
in if the present system were interfered with. 





167. Did I gather from you that no imported bacon 
oe be possible unless borax was used ?—Not a bit of 
it. 

Bi, (Dr. Bulstrode.) Not from nearer than Canada ?— 
NO. 

169. Not from the Continent?—No, unless handled 
for immediate consumption. 

170. (Chairman.) No imported mild bacon?—No im- 
ported mild bacon. 

171. (Professor Thorpe.) You might know of other 
methods ?—There is no other method; we have experi- 
mented, and we have tried every known source. We 
have studied chemistry, and have had men of culture in 
that direction to our assistance, and it has been an abso- 
lute failure. There is nothing known at the present time 
better than a slight sprinkling of borax to produce a mild- 
cured article suitable to the requirements of this country- 

172. (Chairman.) Assuming it to be harmless, you de 
not wish for anything better ?—Nothing at all better. We 
say that for twenty years not only have we produced an 
article which pleases the people, and satisfies the people, 
but we think the health of the people is better now than 
it was twenty years ago. F 

173. (Dr. Bulstrode.) Could you tell us roughly at what 
date the importation of foreign bacon and hams into 
this country began ?—Into this country, about forty or 
fifty years ago from America, but it was such crude stuff 
that the size of the imports was infinitesimal compared 
with what they are now, and it was done with a very low 
range of product, so that no one cared about it. When 
we commenced, as I tell you, twenty years ago, to adopt 
this system, the imports went up by leaps and bounds. 
I should be very pleased to furnish you with what I have 
secured from the High Commissioner of Canada, showing 
you a verified account of the vast improvement in the size 
of the imports. 


_ 174. Is that not to be accounted for in any way by the 
increase of population or the diminution of the home 
produce ?—No, but simply by perfection of quality. There 
has been a steadily improving product all the time finding 
favour with the masses of the people of this country. _ 

175. Then as I understand it, if boracic acid were pro- 
hibited you think most people would either have to con- 
sume the old salted hams or go without /—That is right. 

176. They could be produced still?—Yes, they could 
be produced. 

177. I mean there would be no ham famine in the 
country, so to speak ?—They would not be appreciated ; 
you could not eat them. 

178. There would be nothing else—there would. be no 
question of competition ?—There is no doubt about it. 

179: (Dr. Tunnicliffe.) At what time exactly does your 
knowledge—beginning with the pig—of the manufacture 
of bacon begin?—That is, in any process whatever? 

180. Yes; starting with the pig—what happens before 
it comes to this country, do you know that?—I do 
know it. . 

181. Would you mind telling us?—I have been in 
Canada. 

182. That is why I asked you?—And I have had prac- 
tical experience in Ireland for many years also. The pig 
is killed and put into chilled chambers—cold air 
chambers. 

183. It is bled in the usual way and put into cold air 
chambers ?—Yes ; the animal heat is exhausted, and 
then it is passed down into a temperature of something 
like 44 degrees. when salt is appled for something like 
10 to 12 days. The process, then, is perfected as far 
as the bacon-curing goes. It is then taken out and the 
salt all brushed off. , 

184. Is the salt applied in solution—I mean is the 
bacon dipped in a solution of salt?—No, it is sprinkled 
with dry salt. 

185. In the first instance ?—Yes. Then it is wiped dry 
with wrappers, and then this slight sprinkle of borax is 
put on it. 

186. Outside the wrappers?—No, on the face of the 
bacon. 

187. Then the wrappers put on again?—No ; then it ~ 
is packed in boxes, about twelve sides to each box, and 
shipped to this country. Directly it comes here these 
sides are taken out, they are put into large vats of luke- 
warm water, or cold water, soaked, and then with — 
brushes it is brushed off both back and front, and it is 
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hung up to drain for about twelve hours. It is then put 
in under a fire, which runs up to something like 100 
degrees of heat, and gradually worked down and down 
under smoke until it comes out the colour that you see 
it in the shops in this country. When it arrives in this 
country it is in a perfectly green state. 

188. (Chairman.) Do you remember in the old times 
whether you had any difficulty with putrefaction or flies? 
—In the old times we used to have tons and tons of taint 
coming into this country—that is, decomposition had get 
in—and the losses were colossal. I remember distinctly 
in this large business that I am connected with—and as I 
tell you theWilliam Davies Company that I represent are 
the largest curers in the British Empire—that for three 
or four years we had, steadily, tons and tons of taint, and 
that it was most difficult to combat and find out what 
was the cause. That was prior to the use of this preser- 
vative. Directly we commenced with this it was a case 
of Hureka ; we had found it out, and taint is an unknown 
quantity, practically, now. If there should be any taint 
it is absolutely due to the neglect of the man in the 
cellar. ; 


189. (Dr. Tunnicliffe.) You put more salt though in 
those times ?—Yes. 

190. And still got the taint ?—Yes. 

191. What did you do with the tainted bacon, so-called— 
was there a market for tainted bacon?—In those days 
there was a market for it, with a loss of about 50 per 
cent. from the original value; but to-day the sanitary 
inspector is called in, and it is buried. We get a certifi- 
cate if anything like that should occur from any neglect 
at all. There is no market now for it, or practically 
none. 

192. (Professor Thorpe.) Are you aware whether solu- 
tions of borax are injected into the carcase /—I am certain 
they are not. I speak from practical experience as a 
bacon-curer. You would get the taste of it there at once ; 
you never could get it out. 

193. (Dr. Bulstrode.) May we have the figures which 
you have promised us?—Yes. (The witness handed in 
table of Canadian exports. See App. No. 19.) 


194. (Chairman.) You have spoken of the butter trade. 
Have you done much in that line?—We have had very 


large transactions with Australian butter and also French. 


butter. 
195. Are those treated with preservatives /—Yes. 


196. Do you know anything about Danish butter ?—I do 
not know anything about Danish butter. 


197. Is the Australian butter trade a large and in- 
ereasing trade also?—Yes, it is increasing by leaps and 
bounds; you can see that by the imports. 

198. Does that hinge upon borax also?—It is washed 
with a solution of borax. 

199. Does that trade depend upon the use of these pre- 
servatives ?—It does, because it keeps the butter so much 
better. There is no such thing as rancid butter since we 
have adopted that system that I spoke of, namely, washing 
it very slightly with a solution of borax. The same applies 
to France. For twenty years we have been agents for 
very large French butter shippers. Every bit of that 
butter is washed in a solution of borax. The butter comes 
in crocks of 56lbs. each. The butter is put into a cloth 
soaked in this solution of borax, and then put into a 
wicker basket, or an earthenware crock, and shipped 
to this country. When we used not to use that 
process the butter would get rank in forty-eight hours. I 
have known the butter to arive in twenty-four hours 
rank in hot weather. There is no such thing known 
now. 

200. Some manufacturers mix the borax with the butter, 
do they not?—Not that I am aware of. I have never 
seen that done. | ' : 

201. The last witness described how the Irish manu- 
facturer mixes it well into the butter?—That is not the 
system we adopt. We adopt the system, as I tell you, of 
covering it with a cloth dipped in a solution of borax. 


202. And that is quite effective ?—It is very effective. 
203. With the butter from the Antipodes?—Yes, and 
from France also. 


204, In that case a sample taken from the middle of the 
crock ought to contain no borax?—It ought to contain 
none whatever. 


205. (Professor Thorpe.) Do you know, of your own 
knowledge, that it does not ?—I am certain that the butter 


3017. 


‘ 


I speak of does not when the borax is applied by the pro- 
cess that I speak of, namely, covering it merely with a 
cloth dipped in the solution. 


206. (Chairman.) I see that lard bulks largely in this 
return which you have handed in; is that dealt with in 
the same way by external washegy?—No. Lard is boiled 
directly it is taken from the hog; it is at once thrown into 
vats, and all processes of decomposition are lost by the 
boiling process. Lard will keep almost any length of 
time, if it be properly boiled. 

207. You do not want a preservative there?—No. I do 
not believe there is the slightest particle of preservative 
in any lard that is properly boiled. 


208. (Dr. Bulstrode.) Do you give instructions to those 
who supply you with Australian and with French butter 
that no preservatives are to be used in the manufacture 
of the butier, only in the method of which you have told 
us 2—We advise them to do that. 


209. You do not know whether they may not make up 
the butter, also, with boracic acid, as we have been told 
is the custom ?—In France I do know it, but in Australia 
Ido not. I have never been in the Australian butter- 
making factories; I have been in the butter-making 
factories in France often. 


210. You do not stipulate any conditions with regard 
to butter which comes to you from France 2—No. 


211. Suppose the butter contained a considerable 
amount of boracic acid in it, you would not reject it, 
would you ?—No. 

212. You do not make it a condition of purchase ?—No. 
But every such article would reject itself, because it would 
be distasteful to the community who buy it; you can 
taste it at once. Directly you put your knife down into 
the centre of a crock of butter you would get the aroma, 
the flavour, of the borax at once. 

213. Do you think the lay people could do that?— 
I am sure they could. 


214. About how much do you think would produce that 
taste at all, or smell?—I could not tell you. I am not 
scientific enough to know what process would go on 
upon any quantity put into the butter, but we advise all 
our people merely to dip the cloth in a solution of borax 
and to cover the butter, which is ample, as we have 
proved over and over again. 


215. Could you supply the Committee with a specimen 
of butter which has been made distasteful by the presence 
of borax ?—I could not; I never saw one. 


216. How do you know, then, that it could be de- 
tected?—I am certain it could, because borax, directly 
you come in contact with it, shows its presence at once. 


217. (Professor Thorpe.) How ’—By an aroma, a cer- 
tain favour that there is in it, if the quantity that you 
indicate were put into the butter. 

218. (Dr. Bulstrode.) How much have I indicated? % 
did not know that I had indicated any amount /—It seemed 
clear to my mind that borax mixed up with butter would 
very soon develop itself. I never heard of it before, and 
I never saw any butter that showed borax in that degree. 
You would want a lot of borax mixed up with butter to 
make itself felt or smelt. 


219. Are you familiar with the methods of preparing 
butter in Ireland ?—Yes, I have been in Ireland often. 


220. As far as you are aware, borax is not usel as a 
preservative for Irish butter except in the way you men- 
tion ?—That is so. 

221. (Professor Thorpe.) Are you not familiar with the 
fact that prosecutions have taken place under the Food 
and Drugs Act in the case of butter which is alleged to 
contain such an amount of borax that the article is to 
the prejudice of the consumer merely as weight ?—No. 

222. And yet that consumer has not been able to taste 
it ?—No. 

225. You are not aware of that fact?—No, and I have 
been watching them, too, pretty closely. 

224, There was a very notable case not long ago in 
South Wales, where this very question was tested ?—I 
remember the case well, and I remember reading Dr. 
Bond’s evidence in that very case. 

225. Then you are aware of the fact?—Yes, but it was 
not a question of borax. That was the trial on account 
of American hams. 

226. No, pardon me; I happen to know, because the 
matter was referred to me ?—Perhaps I lost sight of it. 
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I thought you were referring to a case tried on account 
of borax. 

227. (Dr. Bulstrode.) I think there was also a ham 
case /—Yes, there was. 

228. (Professor Thorpe.) We have had ham cases, too. 
That was a sample of Irish butter in which the amount of 
borax was excessive?—I should think then it produced 
such a flavour that it was easily discernible to the public 
taste. 

229. No, that was not the case?—I have never seen 
anything like that, and I have lived for ten years in 
Ireland. Of course, if borax were present in large quan- 
tities in any product, anyone could discern it. 

230. (Dr. Tunnicliffe.) He could taste it ?—Yes. 

231. You could do it yourself ?—I am certain of it. 

232. (Chairman.) Can you tell us when the use of 
borax as a preservative became general in American im- 
ported meat ?—About twenty years ago, as near as I can 
tell you.. I have been thinking, and I can go back very 
clearly about twenty years. 


255. Can you account for the very marked increase 
imported bacon and ham frem 690,210dols. in 1891 
1,225,482dols. in 1892; and the nearly correspond 
sudden rise in the following year in pork from a value 
357dols. in 1892, to 46,689dols. in 1893 ?—And so on, 
creasing year after year. 


234. What I have remarked is the enormous rise 
that one year /—Just along that period Canadian produ 
came into great notoriety in this country, and to use 
American phrase, the people “caught on” to the p 
duct, and that stimulated the great production whi 
has gone on ever since. : 


255. It is a sudden jump ?—You will see that the ju: 
is marvellous during the past ten years. 


256. The progressive jumps are very great, but tl 
single jump exceeds them all?—The Canadian farmer v 
paid a better price for his product along that period th 
he was ever paid before, and the product pleased t. 
country so much that he got a rare encouragement, wh: 
has continued up to the present time. ; 
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Mr. Henry Dats, called ; and Examined. 


237. (Chairman.) You are an Alderman of Cork, 1 
understand ?—Yes. 

238. And you represent the firm of Messrs. Richard 
Clear and Co., Limited ?—Yes. I also represent the Cork 
Butter Exporters’ Association, of which I am president. 

239. Have you had a long’ experience of the trade ?—I 
have had a long experience extending over some forty 
years or thereabouts. 

240. It has undergone considerable changes in that 
time, has it not?—It has undergone very considerable 
changes. 

241. Can you describe to the Committee generally what 
is the nature of these changes ?—Generally speaking, the 
taste for heavily salted butter has changed very much, 
and people now want the butter without so much salt ; 
and also they desire more uniformity than there was 
formerly in the butter. 

242. In former years they might have desired those 
qualities, but they could not obtain them?—Quite so, 
they could not obtain them. 

243. What has the manufacturer substituted. for the 
use of the salt in butter ’—The use of preservatives under 
various names, but the base of all these preservatives is 
boracic acid. 

244. How is that applied ?—It is mixed with the butter 
at the time that it is being made and packed. A pre- 
servative Of a good quality is very soluble, and blends 
completely with the butter. 

245. You say that greater uniformity is now expected ; 
how is that obtained ?—It is obtained by the manufac- 
turing of butter in larger quantities than used formerly to 
be the case when each farmer manufactured his own 
butter. ; 

246. Through the creameries ?—Nowadays factories on 
the Normandy style and creameries on the Danish style 
have become general in Ireland. 

247. Are you aware that the use of preservatives in 
Denmark is prohibited by law ?—Yes, I am. 

248. Is there any reason why they should not be dis- 
continued in this country ?—It would interfere materially 
with the keeping qualities of the butter, and would 
necessitate using more salt. Irish butter, which formerly 


used to be heavily salted for the purpose of keeping, no 
with the lighter salting would not keep beyond a yer 
short time if preservatives were not used. 

249. Why does Irish butter differ from Danish butt 
now ?—I do not know that it differs materially, but as 
matter of fact the Danish butter that comes on to th 
market goes into consumption more quickly. Partly b 
the necessities of their trade they have got into the hab: 
of using it more quickly, I think. 

250. In the butters which you yourself export, wha 


proportion of preservative do you use? About three 


quarters per cent. Z 

251. Can you describe the process of applying it ?—Th 
way we do it is, we mix it with whatever salt we ar 
going to use, and it is then sprinkled over the butte 
previous to being finally blended and patked into th 
various packages. That is working it on the factory sys 
tem, as it is called. 


252. What is the relative cost of these preservative: 
compared with salt?—A preservative would cost abou 
twenty times as much, bulk for bulk, as salt would. 


255. That would be bulk for bulk, but what I mean is: 
Suppose you had two quantities of butter, one to be pre- 
served by salt and the other by a boracic preservative, 
what would be the relative cost of applying the two sub- 
stances ?—It would cost probably four times as much at 
least to use the preservative. 


254. I am not taking bulk for bulk, but what would 
be requisite with the same quantity of butter?—Yes, I 
know, and I am giving you the requisite quantity. 

255. Have you ever had any complaints from your cus- 
tomers as to the presence of preservatives?—No, I do 
not think we ever had ; I cannot call to mind any. 


256. I suppose you would regard with some apprehen- 
sion any prohibition such as exists in Denmark to the 
use of preservatives ?—Yes, I believe it would injure the 
Irish butter producers and merchants very seriously. 


257. (Professor Thorpe.) I should like to ask Alderman 
Dale, who has probably followed these matters very care- 
fully. whether in his opinion there should be any essen- 
tial distinction between the procedure of the Irish butter 
manufacturer and the Danish butter manufactnrer ?—I 
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really could scarcely say. Some people contend that the 
Danish butter is closer in its texture than the Irish 
butter, but I have not sufficient personal experience to 
say of my own knowledge whether that is so or not. 


258. Would that mean that the Danish butter contained 
less water, for example, as a rule, than the Irish butter? 
—Some people say so. 


259. You have no actual knowledge of that fact ?—No, 
I have not experience of Danish butter sufficient to say. 


_ 260. Are you aware that practically half the butter 
imported into this country is Danish butter 7—I am aware 
that there is a very large quantity, but I cannot call to 
mind the exact proportion. 


261. What I should like to get at, if I could, is what 
essential distinction there should be, or is, between Irish 
and Danish butter, because the point that you raise, 
namely, that the Danish butter generally enters into a 
quicker consumption than Irish butter, considering that 
half the butter imported is Danish butter, can scarcely 
be, one would think, a quite sufficient reason?—I think, 
generally speaking, that one of the main causes of the 


difference is that, while the Irish farmers were, owing. 


to causes partly their own, partly otherwise perhaps, 
which I need not go into, very backward in adopting im- 
proved methods of butter-making, the Danish farmers, 
owing to certain circumstances under which they worked, 
adopted improved methods very much earlier than the 
Irish farmers, and so absolutely got command of the Eng- 
lish market, which command they have retained to a large 
extent up to the present time, although Irish butter of 
late years is certainly regaining its lost ground very 
much. 

262. Why have the Danes retained command—is it the 
excellence of their production that enables them to do 


that /—Partly its excellence and partly the fact that their © 


butter was very superior for many years, and they gained 
hold of the English taste, which they retained naturally, 
although at the present time I believe that a great deal 
of the Irish butter is equal in excellence to Danish butter 
owing to the improved methods now employed in-Iveland. 

263. Much of this mild-cured butter or butter abso- 
lutely unsalted is prepared solely for the English market, 
is it not ?—Yes. 

264. Specially for the South of England ?—Yes. 

265. Considering the proximity of the Cork butter 
market to the South of England, would there be any insu- 
perable difficulty in obviating the use of borax for amarket 
so near to you?—Unsalted butter or extremely lightly 


salted butter would not keep in hot weather for twenty- ~ 


four hours without showing some. sign of deterioration if 
there were not some preservative, I believe. ‘The Danish 
butter scarcely comes under that designation of unsalted 
or extremely lightly salted, as they use a certain per- 
centage of salt. Normandy butter would compare more 
with the Irish in that respect. 


266. Very well. Now, as regards Normandy butter, 
we heard yesterday that the only method of protecting 
Normandy butter was by enclosing it in a cloth which is 
steeped in boracic preservatives, and that actually no such 
preservative was blended with the butter. Are you aware 
that such is the case?—I am not aware, but I could quite 
imagine that it would have much the same effect, because 
the butter would absorb it, more or less. Of course, if 
the outside surface of a mass of butter is protected from 
injury the inner part will not be so liable to it. 

267. Has that method of protecting the butter been 
tried by your Association ?—It has ; some shippers I know 
adopt that system, but at the same time they used a 
certain amount of preservative in the preparation of the 
butter also. An 

268. Is there anybody who exclusively adopts that 
system ?—I am not aware. : 

269. The preservative you actually use is boracic acid? 
—It is a compound prepared from different ingredients, 
the chief one of which is boracic acid. 

270. Can you tell us what the other ingredients are ?— 
I cannot. 

271. What is its trade name ?—The one I use is called 
Preservitas. 

272. Does much of your butter go to a distant market 
from Cork?—There is not very much now except what 
goes “packed in hermetically sealed tins. 

275. Is that liable to change ?—Not so liable as it would 
be in any package into which the air could enter. Of 
course, the tin being hermetically sealed it will theoreti- 
cally keep the butter good for any length of time; practi- 
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wooden package or other package that would admit the 
air. 


274. In such butter it is not necessary to add any more 
preservative than would be required for the English 
market, is it?—No. I am aware that some people who 
pack in tins do not use a preservative, even those who use 
it in other packages. 

275. They manage to send it without any preservative ? 
—Yes, with a certain amount of salt. All the tinned 
butter contains a reasonable amount of salt, rather more 
than for the English market. 


276. But, nevertheless, it does not come up to the 
heavily salted butters that you are referring to ?—No, not 
quite to the heavily salted butters of former years. 


277. What I gather is that it is possible even with a 
reasonable amount of salt, and a due provision as to ex- 
cluding it from the air, still to keep the butter sound for 
a practically indefinite period?—If it is hermetically 
sealed, yes. 


278. (Dr. Tunnicliffe.) Do you dust the boracic acid on 
the butter as it is being rolled /~Yes. 


279. You gaid before it was finally blended you did this. 
What do you mean by being finally blended ?—Put into 
shape to be packed into whatever packages it is going 
into. It is generally done on what we call the butter 
table; when it is passing under the rollers the salt is 
added at the same time. 

280. There is nothing else added but the preservatives ? 
—Nothing else. 

281. Except some colouring matter, of course ?—Yes, in 
some cases there is a colouring matter. 


282. You said that a good preservative was soluble ; 
what do you mean by: that ?—One of the objections to the 
use of preservatives originally was their insolubility— 
that there was a danger of the little granules of acid, or 
whatever it was, not being dissolved, and so being injurious 
to the human system, but the manufacturers that sell 
prepared preservatives have found some means by which 
they make them very soluble, so that a quantity, if put 
into water, will absolutely disappear, and in the same 
way in the butter it becomes quite soluble, and does not 
retain its granular form. 

283. (Dr. Bulstrode.) Could you give the Committee 
any idea of the cost per Ib. of this preservative of which 
you are speaking ?—It costs about 6d. per lb. 

284. I mean the added cost per lb. ?—The addition to 
the cost of butter do you mean? 

285. Yes. How much does the boracic acid, or what- 
ever you use, cost per lb. of butter?—It would be in- 
finitesimal; it would be about three-fourths per cent. of 
sixpence, or sevenpence, or eightpence—whatever the cost 
per lb. of the preservatives—so that it would really be an 
extremely small thing ; about the fourth part of a farthing. 

286. So that the use of a little, more or less, would not 
be a very serious matter financially 7—No, it would not; 
it would be the sixteenth of a penny, say, per Ib. of butter. 

287. Do you think anything under a half per cent. 
would be of any use ?—I think not. 

288. That is a half per cent. of the preservative which 


-you have been accustomed to use, or of boracic acid— 


which are you now speaking to?—Half per cent. of any 
of the ordinary trale preservatives; that would be less 
than a half per cent. of boracic acid. 


289. In your experience nothing under a half per cent. 
would be of any use ?—I think not. 

290. Do you add different amounts of preservatives at 
different times of the year, or is the proportion constant ? 
—We maintain a constant proportion—three-fourths per 
cent. is what we use. 

291. Do you use three-fourths per cent. all the year 
round ?—Yes. 

292. How long do you think, in the hottest months of 
summer, or the hottest weather, that butter+so treated 
would keep ?—I have had experience of its keeping quite 
good for three or four months. 

993. How long does the butter take to come from Cork, 
shall we say, to the English markets ?—To London it will 
take about two days. 

294. How long does it take the butter to come from 
Copenhagen, or wherever it is exported from in Denmark? 
T cannot say positively, but it is a short run from Cepen- 
hagen to the North of England, I know. | 

295. It would be quite as long from there as from Cork, 
would it not?—Scarcely as long. I had in my mind the 
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North of England when I spoke of Denmark. Of course, 
most of it comes to Newcastle-on-Tyne; that is the chief 
port at which the Danish butter is landed, I think, 


296. At any rate, it does not take a shorter time for 
butter to come from Denmark to England than from 
Ireland to England ’—Not materially shorter, I suppose. 


297. So that if they can get a ready market for their 
goods in England there is no reason why the Irish farmers 
should not get a ready market for theirs, caeteris paribus ? 
—As I mentioned just now, there is one thing which the 
Trish butter producer at present is fighting against, and 
that is the established preference which the Danes have 
got owing to their earlier adopting better methods. We 
are now engaged in trying to regain the ground which was 
lost during the time that Danish butter was becoming 
firmly established in England. 

298. And you do not think you could possibly do that 
by adopting the method which the Danes adopt ?—I think 
it would handicap the Irish producer very much. 

299. Why ?—Simply for the reason that in hot weather 
especially the butter would certainly begin to go off 
quality after, of course, I cannot say exactly how long, 
but after a comparatively short time. 


300. The Danish butter does not go off quality, does iv? 
—It does, of course, if it is kept any time. 

301. But you would not say, looking at the enormous 
sale of Danish butter, that in actual practice the receivers 
of that butter had any objection to it even in hot weather ? 
—No, of course not. As I say, Danish butter is mostly 
sold now to arrive, and it goes then into consumption 
straight away; but a good deal of the Irish butter that 
is sold here at present is consigned or shipped on the 
chance of ‘being sold. 

302. (Professor Thorpe.) It is quite true, of course, as 
you say, that the greater part of the Danish butter comes 
into ports in the North of England, not only Newcastle- 
on-Tyne, but other ports out of the Tyne, as far south as 
Harwich, and no doubt is distributed straight away ?— 
Yes, I believe so. 

303. It is distributed from those ports as centres, and 
I presume one reason why you send Irish butter to the 
South of England is for the same reason, namely, that 
you have say, in Bristol, a distributing area for the 
south ?—Y es. 

304. That is the reason, practically ?—It is one reason ; 
but a good deal of the Irish butter comes to London now 
rather more than to Bristol, I should say. 

305. On account of the geographical proximity of both 
the West of England and of London to the South of 
England ?—That would affect it, of course. 

506. Do you happen to know what is the average 
amount of water in your Irish exported butter ?—The 
average, £ should say, would be from 12 to 13 per cent. 
perhaps. 

307. Not more?—Not more, I should say, for the 
average. 

308. (Chairman.) You have a standard, have you not? 
—No, there is no standard actually established; it 
varies very much according to the state of the weather, 
and the state of the cattle, and the feeding they get. I 
did prepare some time ago, for another Committee, tables 
showing the variations. I cannot call to mind now ex- 
actly what it was, but I have known butter that was per- 
fectiy honestly made beyond any question to contain over 
20 per cent.—quite 22 or 23 per cent. ; on the other hand 
it will run down as low as 10 per cent, at times. 

309. (Professor Thorpe.) When you say honestly made, 
what do you mean ?—Without the intentional addition of 
moisture. 

510. Do you not think that it is a factor determining 
the preference for Danish butter, that as a rule the Danish 
butter contains less water than Irish butter ?—It is quite 
possible it may be. 

311. And that there is less loss to the retailer in 
making it-up in the case of the Danish butter than in the 
ease of Irish butter?—I should think, on the whole, it 
possibly does contain less, although I am not able to say 
from personal knowledge. 


312. But you would think if it did contain less that that 
is one determining reason why a preference is given to it? 
——It would naturally be so. 


313. (Chairman.) Before we leave this subject of 
Danish butter I should like to ask another question, as 
we are very anxious to get at the bottom of the difficulty. 
You have spoken of Danish butter as being principally 
consigned to the North of England, and that eaincides 
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with my enquiries in Denmark; but are you aware tha 
from the North of England it travels very far, and is 
sold in retail qualities even in dairy countries at a higher 
price than the local product—even in Ayrshire as]: Wig. 
ronment which are large dairy countries ?—So I under 
stand. 


514. Ho wdo you account for that?—I presume it must 
be better than the local produce. 


515. Yes, but that is not the difficulty; there is nc 
doubt it is better. If, as you say, unpreserved butter i: 
so perishable in your experience that a preservative i: 
essential, how can you account for Danish butter being 
sold by retail dealers in the West of Scotland ?—I can only 
suppose that it is sold within a reasonably short time of 
being landed. 


516. You do not know, or suspect, that the retail 
dealers add a preservative of their own ?—I do not know. 


317. You have no knowledge of that?—No, I do not 
know of it. 


518. (Dr. Bulstrode.) I did not quite gather from what 
you have said as to the method of applying the preserva- 
tive, exactly how the preservative you use is applied to 
the butter ?—In my own factory, which I speak of now, as 
having most personal knowledge of, when we are blending 
a lot of butter it is done on the Normandy system. The 
butter is bought fresh from the farmers, and it is blended 
so as to produce uniformity. It is passed through rollers 
on a butter table, and when the moisture has been as fa 
as possible got out of it it is salted and prepared fcr 
packing in boxes or firkins, as the case may be, and at 
the time the salt is added the preservative is also sprinkled 
over the surface of the butter. 


519. With the salt ?—Yes; it is then turned over and 
over with wooden hands until it is thoroughly mixed, and 


- then packed into the various packages. 


520. Is any more preservative put into the packages; 
is there any more sprinkled over ?—No. 


521. Do you stipulate that the people who supply the 
blending establishment with butter shall not themselves 
add preservatives /—No, we have no means of enforcing it. 


322. As far as you know they may add a preservative 
before it reaches you ?—I think we would probably detect 
it if they did. 

523. Do you take measures to detect it?—Yes, our in- 
spectors go round and very careful’y examine all the 
butter. Of course, it is possible that it may be added, 
but I do not think it is probable. 


524. Do they analyse the butter for boracic acid ?--We 
have analysed it occasionally ; we do not do it regularly. 


625. I mean for all you know the butter which you send 
out may contain more preservative than that which you 
put in ?—I¢ is, of course, possible. - 


326. (Chairman.) Now, you have told us about pre- 
servatives, and we are much obliged to you for that. ave 
you anything to tell us about colouring matters used in the 
trade ?/—Colouring matter is used to a certain extent but 
I have not given any particular consideration to that. 


527. I suppose the uniformity of colouring from year’s 
end to yeaz’s end is desirable ?—Yes, as nearly as possible. 
Of course, summer butter, Irish butter, at any rate, from 
the month of May outwards, is naturally a rich, yellowish 
colour, so that it is not necessary to use any colouring 
matter with it; it is only in the winter that it is really 
necessary. iy 

528. And what is used ?—We use a fluid colourmg, but 
I do not remember at the moment now what it is called. 
We have tried a great number of different colouring 
matters, and had them analysed from time to time, and 
we have adopted one, the name of which I really do not 
remember at the moment. Saffron used to be used, but 
I do not think it is used so much now. * 


529. Do you know what are the components of the 
colouring material that you use now?—Saffron, I pre- 
sume, would be one of the chief components. 


330. Have you no curiosity to know what you are 
putting into your butter ?—I think we have had it tested, 
but it is so long since that I really do not remember what 
the result of the test was. We tested it practically, and 
also we had it analysed at one time. 

331. You actually retain no recollection -of what the 
material is that you are putting into the butter?—No, I 
really #tn unable to say, because I have not consideretl that 
I would be asked about it, and so I have not iooked the 
matter up. 

332. (Dr. Bulstrode.) Might I suggest that you should 
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furnish the Committee with the name of the colouring 
matter that you use, or with the address of the place at 
bse you get it?—I will be very happy to do that if you 
wish. 


053, (Chairman.) We would be obliged to you if 
would do that ?—Yes, I will. taller 


34. (Professor Thorpe.) Perhaps Alderman Dale can 
tell us, since he says he has made a number of experi- 
ments on the subject of the application of various colouring 
matters, what colouring matters he has actually used in 
times past ?—We used saffron pure and simple for a very 
long time, and then annatto, and various other prepara- 
tions came out, and we have tried a number of them, 
principally by practical tests, that is by colouring certain 
portions of butter with two or three dfferent prepara- 
tions and then testing which retained its colour for a 
length of time, regarding that as being the one that was 
most useful. 


Mr. Henry SHANAHAN, 


340. (Chairman.) You are a partner in the firm of 
M. H. Shanahan and Son, butter merchants, Cork, are 
you not ?—Yes. 


341. You are also connected with the Association of 
which Alderman Dale is president—the Cork Butter Hx- 
porters’ Association?—Yes. I am also managing director 
of the Cork and Kerry Creamery Company. 


342. You have heard Alderman Dale’s evidence as to the 
‘general features of the trade, have you not ?—Yes. 


343. Do you corroborate him?—I do not think that a 
half per cent. of preservative would be sutficient to keep 
the butter. 


544. What proportion would you put as necessary ?— 
The preservative that would contain a half per cent. of 
boric acid or boracic acid. I think Alderman Dale siated 
that it was half per cent. of the preservative. 


345. He stated that as a minimum ?—Yes, he stated as 
a minimum a half per cent. of the preservative, but I 
would say half per cent. of boric acid or boracic acid, 
because half per cent. of the preservative does not contain 
half per cent. of boric acid. 

346. What are the other components of the preserva- 
tive ?—I could not tell you. When preservatives originally 
came out, I should say it was about twenty-two or twenty- 
three years ago, we were all looking for a preservative for 
butter besides salt, and then there was a preservative came 
out called boric glyceride, I think it was. I think the 
patentee was a Professor Barff, of London. J got that. 
it was a very costly thing, and what was more it was very 
unworkable. It was like a wax, insoluble; you could not 
dissolve it. It was something like honey—between honey 
and wax, if you can understand—you could draw it out, 
but it was unworkable upon butter, because vou could noi 
get it to spread round the butter. I tried to get that 
analysed to know what was in it. There was boric acid, 
or boracic acid and glycerine, and I do not know what the 
other ingredients were. But we could not get 1b together 
again. You could analyse it, but you could not get ib 
together again. I think it is something the same with the 
other preservatives. 


347. Preservatives generally ?—Yes, 
generally—that is, the known ones. 


348. There is some medium inthem?—Yes. Of course, 
the basis of all is boracic acid. I have only tried two 
preservatives. I have used boric acid itself without any- 
thing put in. 

349. Why did you discontinue its use?—I thought the 
preservative was better. It is more soluble, _you know. 
The great difficulty we found with the boracic acid was 
that it was insoluble. The way we applied it was this: 
We would dissolve a lot of it—pounds of it—in hot water, 
we would put as much boracic acid as the water would dis- 
solve and then leave that to cool. We would do a lot of 
it, so as to have it ready. The butter would pass through 
it before it would be put upon the butter table. We found 
we could not dissolve the borax in the butter. If you 
put half per cent. of it in it without its having a sol- 
vent with it, you can see it in the butter. 

350. Now, do-you use a preservative in a liquid form ?— 
No, not now ; now we use a preservative that is not liquid. 
Originally when we used the boric acid we made a 
liquid preservative of it ourselves. Hot water, nearly 
boiling, would take up about 1 in 30, or 52—I am not 
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335. You cannot give us any information as to what yy, 7. Dale, 


those colouring matters were ?—I could not without look- 


ing it up, but I have in my office at the present moment, 15 Noy. 1899 


I know, two bottles that we prepared some years ago with 
two different colouring matters; one retains a rich 
yellow colour still, and the other is absolutely white. 


536. Do you know whether you were in the habit of using 
any other colouring matters than vegetable colouring 
matters 7—I think not. 


337. For example, you do not use any aniline dyes, 
do you?—No. So far as that goes I know that we have 
adopted the opinion, and stuck to it, that vegetable colour- 
ing matters are the most desirable. 


338. (Dr. Bulstrode.) Are you prepared to tell us about 
the use of preservatives in cream ?—No, I cannot gay that 
I have any practical knowledge of that. 


339. (Chairman.) Ig there any general statement that 
you wish to make to the Committee ?—I do not think go. 


called; and Examined. 


exactly at the right figure—but it is 1 in 30 say, and then 
when that would cool the solution would only hold about 
1 in 50, I think—something in that proportion. The 
moment when this water would cool down it would not 
hold so much in solution, and the acid would fall to the 
bottom. That was before the preservatives came out. 


591. (Professor Thorpe.) Did you work that solution 
like so much brine into the butter?—No, we did not 
work it in at all. We washed the butter through 
it. I do not think Alderman Dale exactly went 
into the matter of the factory. Of course, you know it is 
different from the creamery. Tho factory system means, 
as is done in Normandy, that you buy the butter fresh 
from the farmer, and you get it all into the factory daily ; 
then you wash it to get the butter-milk out of it, because 
the Irish farmers leave a great deal of butter-milk in the 
butter. You cleanse it of the butter-milk. Of course, 
there is a lot of water in it. We have a machine which 
we call a Normandy machine. The butter is washed by 
machinery by rollers. It is in the form of a funnel. The 
butter from the farmer is lowered in on the top, and the 
rollers catch it and run it down—that is, tip the butter 
into the bottom ; in the meantime there is water pouring 
on it. Then you take that up, and it is put into a tub of 
that shape—(indicating)—a big high tub with two arms 
working inside it. It is the machine that is used in Nor- 
mandy. There is a hole ready here—a square hole in the 
centre—and when the butter in thrown into this, the arms 
going round squeeze all the water out, and force the 
butter out through this hole. Then it is taken from that 
and put upon the butter tables to salt. You see whatever 
water gets in when we are passing it through water, in 
rinsing the butter-milk out of it we squeeze out by this 
Normandy machine. 

552. (Chairman.) At what point in the process do you 
apply the preservative ?—We apply the preservative, as 
Alderman Dale told you, on the butter table when we are 
mixin the salt with it. 


353. That is after it comes through the roller ?—After it 
comes through the squeezer. 


554. After it comes through the Normandy machine ?— 
Yes. We do not apply it exactly as Alderman Dale does. 
We did do so, until there was this row about boracic acid 
being injurious to health ; and we were restricted in the 
quantity, because then we had to be very cautious that 
there was not more than 05 per cent. put in. 


359. Then in the factory you uniformly use half per 
cent. ?—Yes; but we do not apply it in the salt. 


356. You do not apply it in the salt ?—No; we apply it 
on the butter itself, and then put the salt on top of it—at 
the same time with the salt, to be certain it contains only 
the half per cent., for fear of any trouble. 


357. What is your view of the Danish principle of pro- 
hibiting preservatives altogether ?—My view of it is that 
they must have used it when they passed the Act to 
prevent it originally. I think originally that is what 
gave us a beating in Ireland. They would not have 
passed the Act if it were not used. 


358. Do you know when the Act was passed ?—Ii is not 
very long ago, I am sure ; I could not tell you myself, but 
I never heard of it till about four or five years ago. 

559. Aé all events it has not interfered with the Danish 
trade ?—No, it has not interfered with that trade I thins. 
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360. Would it interfere with the Irish trade if it were 
imposed on the Irish producers?—It would you know ; 
it would lower the value of butter very considerably when 
the farmers had large quamitities. 

361. It would lower the value to the producer, but it 
would raise it to the consumer, do you mean?—No, it 
would lower it to the consumer I fancy, for the time being. 
There would be a lot of bad stuff you know thrown on the 
markets, that is all, In June, July, and August really 
there is not consumption for all the butter that is made 
in England and Ireland and Denmark; there is not a con- 
sumption for it in England, and if it all had to be thrown 
on the market together as it was made—the weeks it was 
made—why there would be such a quantity there that it 
would be down to almost any price. I have often seen it 
in former years down to 4d. or 5d. a Ib. 


362. Not Danish butter ?—No, but Irish fresh butter. 
We hear that the Danish butter is higher ; but we do not 
know what price the farmer gets for it. Iam speaking of 
the price the farmer gets for it. 

363. This Committee has nothing to do with that. The 
point before the Committee is whether the use of preser- 
vatives is essential to the Irish butter trade; I under- 
stand from you you consider it to be so?—Yes. 

364. Then the natural question is why is it not essential 
to the Danish butter trade ?—Of course, I have been think- 
ing of that matter for a long time, and the conclusion I 
have come to is that Danish butter will naturally keep 
better than Irish butter. 

365. Because of its superior manufacture /—No, because 
of the food of the cattle, and the cattle themselves, and 
the ground. For instance, you will find two farms close 
together in Ireland, and the butter of one farm will keep, 
and the butter of the other will not, though they. will 
belong to the same man. 

366. Then you assume that the whole of Denmark 1s of 
such a nature that it produces grass from which the butter 
is of superior keeping quality 7—Yes ; I know that in Ire- 
land you may take two different farms or two different 
districts, and in one the butter will keep splendidly, and 
in the other it will not keep at all. 

367..I suppose in the factory you mix the butter of all 
the farms up together ?—Yes, in most cases. 


368. In order to get a uniform quality 7—Yes; we have 
different qualities you know, but each quality has to be 
uniform. We do no} mix the bad and the indifferent and 
the good butter together. 


369. Can you tell us anything about colouring matters ? 
—We use colouring just, of course, to have the colour of 
the butter uniform, for two different butters will not ha 
of the same colour. 


370. What is the nature of the colouring matter ?— 
Danish butter colouring ? 


571. What is it composed of ?—I could not tell you, but 
we get, for instance, the same as what the Danes use. 


372. You have no idea of what it is composed ?—No ; 
there is a very small quantity of it required. 


573. Where do you get it from?—We used to get it 
direct from Copenhagen, but we get it through a Dublin 
house now. They have an agent in Dublin, and it is 
through him we get it. 

374. And you are satisfied with their assurance that it 
ig Danish colouring matter ?—Yes. 


375. (Dr. Bulstrode.) Do you know the composition of 
the preservative material which you use?—No, it is a 
trade secret. 


376. How do you ascertain when you are adding it that 
you are not adding more than the ‘5 per cent. of boracic 
acid having regard to the fact that you are dealing with 
an unknown substance ?—By putting in three-quarters 
per cent. of the preservative. 


577. Then you do know the composition of the pre- 
servative?_—That is what they inform us; the manufac- 
turer informs them. He takes the risk; he says if you 
put in three-quarters per cent. of preservative you will 
not have more than 0°5 from it, and then he takes all the 
risk from us. 


378. That is on the instructions then ?—On the instruc- 
tions of the manufacturer. 


379. Do you know if there is much of the Danish butter 
imported into England that goes bad before it is sold /— 
{ do not know very much about the market for Danish 
butter, but I was always under the impression, at least 
some years ago, and I know it to have been the case, that 
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Danish butter arrives to be sold at Manchester, say, and 
when it arrives it is sold, say, on a Tuesday—that was 
the market day in Manchester formerly, and I think it is 
now, but I do not do much up there now ; but if any of 
that butter remained unsold until the following week it 
was always down by three shillings ormoreacwt. Danish 
butter the second week was not as good as it was the day 
it was landed. 


680. Are you sure the diminution of price is due to 
deterioration in quality and not to fresh supplies? Yes, 
that is what I mean; because, you know, otherwise it 
would be higher if the market went up. 


381. You say that you made some experiments to 
see whether refrigeration could obviate the necessity for 
using preservatives; could you tell us what your 
experiments in that direction consisted of?—We 
put butter in with a preservative and without it, and we 
found that it did not keep at all as well without it. 


582. When there was refrigeration ?—Yes, in the re- 
frigerator. When the butter was packed it was put into 
our refrigerating chambers. We have them in the place, 
you know, and then we brought them out week after 
week for a few weeks, and we found that the butter with 
the preservative kept much better than the other did. 


583. When it was taken out from the refrigerator /— 
Yes, after being in there and testing it; after being in 
there a couple of weeks or two or three weeks, whatever 
time we tested them for. 


384. That is all you have done in that direction—simply 
to put treated and untreated butter into the refrigerator, 
and observing the time for which it would keep fresh 7— 
Yes, the time that it would keep good. 


585. (Dr. Tunnicliffe.) You regard, of course, the intro- 
duction of boracic acid as a preservative as being a great 
umprovement in the manufacture of butter /—Yes, I do. 
Of course, the subject must not be injurious to health ; 
if it is injurious to health, that is another thing. 

386. As a manufacturing detail you regard it as an 
improvement ?—Yes. 

387. Can you tell us of any other improvement that 
has been adopted in Ireland in the manufacture of butter 
within your experience?—The factory system and the 
creamery system are both improvements that have been 
adopted since I have been in the trade. I may tell you’ 
that the farmers in Ireland, twenty years ago say, were 
very careless in making up butter; in fact, they never 
properly washed the butter milk out of it. That is the 
reason that we got the machinery to wash it out, because: 
if you left butter milk in it, and did not have it properly 
washed, all the preservatives in the world would not keep 
it, and to have it properly salted you had to have the 
salt right through the butter. Of course, since the taste 
in England has come more and more for fresh butter, you 
had to put less and less salt in, and the chances were 
that it was not evenly distributed when you had a great 
bulk of salt. 


588. So far as you know those are the three improve- 
ments that have been made—the creamery system, the 
factory system, and the introduction of boracic acid — 
Yes, 


589. Otherwise the manufacture of butter is now what 
it was before ?—Yes. 


590. Therefore, what arises is that in June, July, and 
August the butter which is not used, by virtue of its 
having a preservative in it, is kept over until there is a 
demand for it?—Yes, that is practically it. 

391. Is it kept over by you, or is it kept over by the 
retailer ?—Generally by the retailer, unless butter might 
be very cheap, and then you would like to go in for a 
speculation by keeping it yourself. Generally speaking, 
it is the man in England that buys the butter. 

592. And he keeps it?—Yes. You know it would be 
this way: What we generally do with the June butter, 
say, is we get 50 tons in a week, and if there is only a 
demand for 40 tons we would have 10 tons over for 
next week, and that 10 tons that would be over for next 
week we would send out first, you know. If there was 
the same short demand for the next week, of course we 
would have another 10 tons or 20 tons. Do you follow 
me? 

393. I quite follow you?—I do not mean to say that 
in June if you had 10 tons over you would keep that 10 
tons until September ; it would not be that 10 tons you 
would keep, but it would be a fresh 10 tons. 

394. I quite understand what you mean. I think it is 
quite clear?—You know it is not the 10 tons in June 
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that we would keep over until August or September ; we 
would always keep putting out the oldest of it unless the 
party who bought the butter would want to get it on 
direct quickly. If we were speculating for ourselves, that 
is what we would do. 


595. How much butter do you keep in June, July, and 
August, roughly—how much is there over each week to 
go on to the next week !—That depends a good deal; I 
could not state to you any quantity, because sometimes 
we are short even then, you know. 


596. Sometimes you are short then ?—Yes, I would be 
short. Say that I had a great big supply of 50 or 60 
tons ; I might sell 60, you know, and I would have none 
over. lt occurs sometimes, and then perhaps if I had 
not enough of butter for my week’s demand, Alderman 
Dale might have his 10 tons over to keep on. I could 
not exactly tell you what the quantity is. 

397. Anyhow, you do not keep any more over in those 
months than any other months?—That is according to 
circumstances. Of course, we never keep any over in 
September. It all regulates the price, too. If the price 
was low I should not be very anxious to put it out, but 
if the price was high, I would be very anxious to get 
it out, as a natural consequence, not to lose money on it. 
A butter merchant here will buy a lot of butter from you 
in June and in July, knowing the butter will keep, and 
he will hold it in hig place for some time. 

398. What guides you entirely in keeping is the current 
price then?—That guides me solely in keeping it; and 
that butter will keep, you know, of course. A merchant 
here will buy Irish butter. when it comes down to a cer- 
tain point in July and August, and that relieves the 
market in Ireland, and he does that knowing the butter 
will keep; but if he knew the butter would not keep he 
would not buy it, and it would be left there. 


399. How does he know the butter will keep ?—He 
knows the Trish butter will keep. Unfortunately for Ire- 
land, when butter used to be salted, when the choice was 
between Irish salted and Danish fresh, the grocer in Eng- 
land always knew that Irish butter would keep, and when 
he bought Irish and Danish he would sell off the Danish, 
and put the Irish aside. He used to work off his Danish 
knowing it would not keep, but he would not work off the 
Trish. 

400. That is what used to happen when the butter was 
heavily salted ?—Yes. 

401. What happens now, do you know ’/—There is some- 
thing of the same. 

402. Do you think he works off the Danish first naw ?— 
‘Yes. 

403. Then, if he knew the Irish butter would not keep 
it would be a good thing for the Irish butter trade to a 
certain extent because he would sell it first. That follows 
from what you say, does it not ?—Yes. 


404. About cream. Do you do anything in the matter 
of cream ?—No, I do nothing with cream. 


405. (Professor Thorpe.) If I have understood you 
rightly it is the question of price to some extent which 
affects your use of preservatives?—No, it would not be 
the question of price that affects our use of preservatives 
at all; it would not matter to me whether butter was 
Ad. a lb., or whether it was 8d. a lb.; it is all the same 
' thing to me. 


406. I understood you to say that by adding something 
which you know preserved the butter you are able to tide 
over a period of depression in price ?/—You are able to tide 
over a period of depression in price; but that is not a 
benefit to you—it is a benefit to the producer. 


407. (Chairman.) You said that the ordinary normal 
application of preservatives enabled you to do so?—Yes. 


408. But not their special application. You do not 
vary the application of preservatives according to the 
market price ?—No, we always use the same. 


409. It is a uniform quality ?—All the same all the year 
“round. : 

» 410. (Professor Thorpe.) I understood you to say that 
-at certain times you would not put your produce on the 
inarket if the prices were low, and that you would hold it 
_b»eck 2—If the prices were low? 

411. How low ?—That would be under what I gave for 
it, so that I would lose by it? 

412. Yes?—That would be so; but if I could not put a 
preservative into the butter to sell it—and this is where 
*he whole point comes in for Ireland—I would not pay 
“the farmer so much money for it ; therefore, I could not 
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lose. For instance, if butter was 8d. a lb.—and if that 
would be just a fair price, this is when there would be a 
glut in the market—I would run no risk because I know 
that by putting in the preservative the butter will keep, 
and I can hold it over if necessary a week or two, because 
the price of butter is very fluctuating, you know, from day 
to day. I would give him 8d. a lb. for it then; but sup- 
pose that I knew the butter would not keep, I would 
not give him 8d. for it; I would give him 
6d. for it very likely, and try to sell it cheaper in 
England. That is where the whole thing come in. It 
will not be injurious to the merchants; it is nothing to 
them ; it will be injurious to the farmers. 


413. That is what I wanted to get out from you. The 
natural effect of this practice is to hold up prices ?----The 
natural effect of the practice is not to glut the market 
with the produce. The supply is bigger than the demand, 
and you could glut the market. 


414, That comes to the same thing, of course ?—You 
know, it is not like mining; the cows are there, and they 
will have the milk, and the farmer has got to make the 
butter; and if we have a very good season, and a very 
good make of butter, the supply is bigger than the 
demand. 


415. If that operated do you not think the Danes would 
be equally affected by it. I mean they have got to live, 
so to say, from hand to mouth. They have got to get rid 
of their yield of butter, and to get it away, and to take 
the risk of prices have they not ?—Yes ; but I do not think 
as far as I know that the produce in Denmark varies so 
much between summer and winter. They have summer 
dairying, and they have winter dairying, and they do not 
have a surplus like what we would have. I know very 
little about the Danish trade except that it seems to me 
always to be coming in in about the same quantity all the 
year round. 

416. Are there causes in Ireland which would prevent 
that kind of thing ?—Yes. 


_417. What are they ?—Winter dairying is very expen- 
sive in Ireland. They have never tried winter dairying 
there, ib is too expensive. 


418. But the climate in Ireland during the winter is 
more genial than it is in Denmark?—The food of the 
cattle is quite different there, you know. I do not know 
actually, only from what T have read and heard about it 
from importers of butter—they do not feed the cattle in 
Denmark on roots as they do in Ireland. In winter, you 
know, they feed all the cattle on turnips and mangolds in 
Treland, as they have nothing else, and then they let the 
cattle run dry in winter because, of course, the butter is 
very bad in the winter—it is all turnipy, you see. 


419. You mean in Ireland?—Yes, in Ireland; and 
where we would be doing, say, in June and July, 30 to 40 
or 50 tons a week, in winter it runs down to as low as 8 
or 6 tons a week in Ireland. 


420. I should like to take you on that point, because I 
think it is very important to know what are the conditions 
in Ireland which would operate against the adoption of 
the Danish system as regards the prohibition of preserva- 
tives. You told us that in Ireland even two contiguous 
farms would yield butter of very different keeping quali- 
ties 7—Yes. : 

421. One would keep and the other would not ?—Yes, 


422. I do not quite understand. Perhaps you will 
explain what is your theory of the cause of that2—Of 
limestone ground in hot weather the butter is very soft ; 
if the weather is very hot it comes in almost fluid, almost 
in oil, it is so very soft. If you get butter off a brown- 
stone land the butter is hard ; it is good you know, and it 
will keep ; it is not in that goft state that the other is; it 
has an ordinary texture in it and hardness. 


423. Everything else being the same, say, the breed of 
cows /—Yes, 


424. The period of lactation of the cows ?—Yes. 
425. Everything being the same ?—Yes. 


426. Now, to what do you ascribe that; I Suppose they 
both feed on grass ?—To the soil ; the one is limestone soil 
and the other is brownstone. 


427. And you think the grass so essentially differs in 
chemical nature, or in some nature, as to cause 
that difference in the milk %—Well, the difference 
of a limestone ground is what it is; in the other 
it is of a different nature. All farmers know that. 
They know that butter off a limestone land will be 


always very soft in summer and hot weather, 
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428. You have no knowledge why it should be soft 
other than what you have told me ?—No, I have not. 


429. I mean, do you apprehend that there is any differ- 
ence in the chemicai nature of the butter ?—There is in the 
chemical nature of the soil. 


430. Of the butter, Iasked you. Why should one butter 
be more fluid than the other butter unless there is some 
difference in its chemical nature ?—I do not know; I only 
know what is. JI donot know what it would be due to. 


431. You do not know ?—No, I do not. 


452. Is the fluid butter ?—When I say a fluid butter I 
do not mean that it isa fluid. Imean very soft. In very 
hot weather it is what we call almost in oil. That is what 
IT mean, almost in oil. 


435. The more easily liquefiable butter, we will put it in 
that way—that which melts at the lower temperature ?— 
I do not know what temperature it melts at; but if you 
get a piece of that butter you cannot get it to stand up on 
the plato, it will all spread out almost, you know, and if 
you get a piece of another butter that will stand up straight 
on the table. That is what I mean. 


434. That is what I want to get at—are there any 
differences in the characteristics of the two butters other 
than the ease with which they melt ?—One will keep and 
the other will not. 


435. Anything else?—And when they are salted one 
will harden properly, as it should, and the other will not. 


436. Anything else; any difference in flavour, or in 
the aroma?—No. Do you mean when it is made up? 


437. Yes, when it is made up?—Well, I do not know 
that there is any difference when you get it except it might 
be a little heated, you know; you would get a heated 
smell off the soft butter. 


438. May I ask if you have formed any idea, or are you 
aware what causes ‘butter to become rancid ?—We always 
thought it was through not having it properly washed after 
being churned, and also not salting it quickly enough. 


439. Not salting ib quickly enough ?—Yes. 


440. That is, therefore, some imperfection in manufac- 
ture /—Yes. 


441. Do you not think, therefore, that as you improve 
the process of the manufacture to the pitch of perfection 
we will say there is in Denmark, you could equally with 
the Danes do without preservatives ?—I do not think so. 


442. But you have already in Ireland, of course, made 
great steps in improvement; are you not suffering in this 
particular from some residuum of imperfection which you 
have not yet got rid of —I will take creamery butter ; 
that is made with all the modern appliances the same as 
in Denmark. Tested immediately with Danish butter you 
would prefer the Irish creamery butter; if ib was pro- 
perly made Irish creamery butter you would prefer it of 
the two. But keep them there for a week, and you will 
have Irish butter running off faster; we cannot keep 
ereamery butter at all. 


445. Why ?—That I cannot tell you. 


444-5. (Chairman.) Did you say running off faster than 
the Danish butter 7—Yes. 


446. Going bad?—Yes, running off in quality. 


447. (Dr. Tunnicliffe.) Becoming rancid in short ?— 
Becoming poor, you know, getting staleish, We have 
fourteen or fifteen creameries in the South of Ireland, and 
we take the milk from the farmers direct every morning, 
separate it ourselves, and do all the work ourselves there 
with all the modern appliances, and I suppose they are 
fully equal to anything in Denmark. 

448. (Professor Thorpe.): And your view is that this 
arises from some essential difference in the nature of the 
material you are dealing with ?—Exactly, whatever that is 
caused by. 


449. And which cannot be overtaken by any improve- 
ment in the treatment either by more adequate washing 
or by some process of sterilisation, or by some other detail 
of manufacture—you think you cannot circumvent it ?— 
No. We sterilise our cream—weil, as you call it steri- 
lising; we Pasteurise it, and then bring it down and 
churn it at between fifty and sixty. 

450. (Chairman.) You Pasteurise the milk ?—Yes. 

451. Before the cream is taken off ?—Yes. 

452. All of it?—We Pasteurise the cream in winter too. 


453. Do you Pasteurise all your milk?—Yes, we do 
Pasteurise all our milk. 


454, All the milk that comés into your creameries 7— 
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Yes. Now, you know, we are very particular about it. 
We run it up to about 170 degrees, and then we churn 
that out under 60. 


455. What is the object of Pasteurising it in this case ?-- 
—lIt is to get rid of any taint of feeding. 


456. Such as the turnip taint ?—Yes. 


457. (Dr. Tunnicliffe.) How often do the farmers bring 
their butter to you? How often in the week, for instance, 
or in the day, as the case may be ?—In the summer some 
of them bring it twice a week, and more once a week. 


458. In winter once a week ?—Yes, and some of them in 
the summer only bring it once a week also. 


459. How often do you send out butter as a finished 
product ?—Daily. 


460. Could you give the history, so far as your manu- 
factory is concerned, of any individual lot of butter that 
you send out? For instance, suppose you send out. some 


butter on a Wednesday, could you tell exactly how long 
it had been in your factory, and so forth ?—Yes. 


461. You could ?—Yes. 


462. What is the maximum time you keep it?—We do 
not, as a rule, keep butter in our factory longer than the 
second week. 


463. The second week?—Yes, in our refrigerating 
chambers; the cooling rooms. We have cooling rooms to 
keep the butter in, and the butter that would be made 
this week we would like to see it all out by Saturday week. 
We would keep it thirteen or fourteen days in some cases, 
if we did not sell it then. 


464. About a fortnight is about the maximum time that 
you would keep the butter?—Yes, that is the maximum 
time I would like to keep butter. I would not sell any 
butter after that as fresh-made butter, you know. 


465. Would you sell any butter that you had kept longer: 
than a fortnight ?_—We put it into the cooling chambers. 


466. Would you sell it?—Yes. 


467. What would you sell it as ?—As cold-store butter. 
We would tell the parties it has been in the cold store for 
so long. 


468. So you have two classes of butters to send out, the 
cold-store butter and the fresh butter, so called ?—Yes. 


469. How long do you think your butter would keep. 
without any preservative whatever ?—I have known butter 
keep perfectly good. 


470. Your own butter produced exactly under the con- 
ditions under which you work’—My own butter I am 
speaking about. I have known butter to keep perfectly 
well for, say, three weeks or a month. My galt butter 
would keep very good for three weeks. 


471. Mild butter, I mean: I do not mean heavily salted 
butter?—No, I am speaking of mild butter; we only 
do mild butter. We do not do heavily salted butter in. 
our factory at all unless we have an order for it. 


472. You have known mild butter to keep for three 


weeks without any preservative whatever of any kind /— 
Yes. 


473. When was that?—That would be butter that 
was made in cool weather; I do not mean in winter 
weather, but on a cool summer day, and there was no 
difficulty in churning that butter. Certainly there would 
be no difficulty in washing it and salting it. It would be 
a good solid butter. I have known that butter to keep for _ 
three weeks perfectly good. But all the butter we get 
is not like that—that is not the bulk of the butter made- 
in Ireland. 


474. But that was a saleable butter which you got by 
the method ‘by which you get the butter now—there was 
no mystery about the getting of the butter ?—No, but atthe 
same time I have known other butters that we have done 
perhaps the week afterwards that would not keep for a 
week, 





475. In your opinion could you reply upon your butter 
keeping for a week without the addition of a preservative ?” 
—Yes, I could rely on some of it. 

476. That is the point. I did not say some of it; I 
said: Could you rely upon your butter keeping for a. 
week !—No, I could not rely on all of it. 


477. But some butter has kept three weeks ?—Yes. 


478, And that in moderately cool weather, not in winter: 
weather ?—Yes, in moderately cool weather. 
479. (Professor Thorpe.) Have you observed any con- 


nection between the keeping quality of the butter and the 
period of lactation of the cow—I mean, does it matter at 
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what period of the lactation of the cow the butter is 
yielded, as to its keeping quality ?—I do not understand 
what you mean by the lactation of the cow. 


480. Of course, a cow gradually tends to become stale, 
does she not, and the character of the fat that she gives 
is known to vary slightly /—Yes. 

481. Does that affect the keeping quality of the butter 
within your experience ?—I have never tried that. 


482. You have no knowledge of that?—No, I have no 
knowledge of it. 


483. (Chairman.) Suppose a retail dealer were to find 
fresh Danish butter going bad upon his hands, would the 
addition of a preservative arrest the putrefaction ?—No. 


484. It goes on all the same?—Yes, that is my expe- 
rience with butter going bad ; when it gets to a certain 
point going bad nothing will stop it. 


485. (Dr. Bulstrode.) How long do you say that the 
butter is likely to be on the hands of the farmers before 
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489. (Chairman.) You are the chairman of Hudson 
Brothers, Limited /—I am. 


490. Are you butter merchants?/—We are provision 
merchants, and we deal largely in butter. 


491. Have you been connected long with the trade ?— 
Over fifty years. 


492. Doubtless you have seen some changes during that 
time /—Yes, very many. 

493. Can you tell us the chief character of them ?—I 
well remember in the forties and fifties particularly, and 
even into the sixties, our butter used to come with 4 and 
6 per cent. of salt, so much so thai after the cask had 
been cut in two the salt would stand out in globules on 
the butter itself. 

494. What was that—Irish butter ?—irish butter par- 
ticularly, but all butter was very much salted in those 
times to keep it ; it would not have kept the time other- 
wise. For instance, they had to make good quantities 
of butter during the autumn of the year to run through 
the winter, so that that wag very much salted. Such 
butter in the present day would not be useable; the 
public would not have it at any price. Since the pre- 
servative has been used there is no necessity for more 
than one to two per cent. of salt at the outside, and with 
call the fresh butter that we get there is no need for salt 
at all, because that is used within three or four or five 
days, or a week we willsay. Fresh butter is used within 
a week at the outside. 


495. Do the factories consign the butter to you?—Yes. 


496. And it arrives with the preservative already in it? 
—Yes. 

497. Do you ever have occasion to add a preservative ? 
—WNo, we never do that ; we think that the half per cent. 
is quite sufficient, and the trade would be only pleased to 
know that a law was passed that no more than half per 
cent. should be used. We do not for one moment think 
. that half per cent. or even a little more is bad for the 
article or deleterious. Of course, I do not know what 3 
or 4 per cent. might be, but if there were 5 or 4 per 
cent., or even 2, or even over 1, we should detect it. 


498. By the flavour ?—By the fiavour ; it gives a flat 
taste, so that you would say at once there was more pre- 
-servative than was necessary. 

499. Do you feel satisfied that the proportion of one- 
half per cent. is seldom exceeded ?—I know that it is not 
exceeded in what we obtain, because we object to any 
more. We know it is necessary for the half per cent., 
and they guarantee to us that no more than the half per 
cent. is used. ep 

500. Do you check that from time to time ?—Only from 
‘the flavour. The half per cent. does not destroy the beau- 
tiful favour of the butter in the least, but my belief is 
that 1 per cent. or 14 would. For years I have had cows 
of my own, and have used it all through the year, and 
also with the cream to the extent of half per cent. 


501. Do you deal in foreign butters as well?—Yes, 
colonial principally ; through the winter from New Zea- 
land and‘ Australia. In the summer time we deal a good 
deal in Irish butter. If this preservative was prohibited 
I do not know what would be the results. It would be 
a very bad thing ‘or the producer and also for the con- 
‘sumer, because I contend it is of great service to the 
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it reaches you ; you said, I think, they send it in once a 
week?—Yes. He makes his butter, say, this afternoon 
and I have it in the morning. 


486. From what you know you would not say that they 
are in the habit of using any preservatives themselves /— 
No, I cannot say that they are, but I am very well cer- 
tain that they are not; they would add nothing at all 
that they would have to pay for. 


487. You do not think in your method of making butter 
that you have anything to learn from the Danes ?—I do 
not think so. 


488. Have you visited Denmark and examined the 
methods of making butter there?—No, I have not but 
we have got the machinery put up. You know the 
Danish system is the creamery system, and all our 
creameries that are put up are of the same kind as the 
Danish. Then there are Danes over in Ireland in several 
of the creameries there; experts are over there em- 
ployed in Ireland. The factory system is the Normandy 
system. I have been in Normandy. ; 
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consumer to have two or three pounds of butter in to-day 
at his house, and to know that it will keep good till he 
has finished it. 


502. Do you deal in Danish butter at all ?—Very little 
of late, because we find that the Normandy butter through 
the summer and the colonial butter through the winter 
is more uniform and gives greater satisfaction, and is 
less trouble to us. We get no complaints with it. 


503. Are you aware that Danish butter is free from 
preservatives !—I have heard so, but it never keeps as 
well. I know that, and I should say, therefore, that 
probably that is the case. 


504. It does not keep as well as Normandy’ or Irish 
butter ?—No, nor as well as the New Zealand: butter. 
You see, we get the New Zealand butter from 3,000 miles 
away made in the summer. It comes to us, and is put 
into cold storage. It is taken out as we want it, and is 
ag good as if it was made the day before. There would 
be a great injury done to all those who use it now—to the 
colonies, to America, and to Ireland in particular—if it was 
to become law that no preservatives should be used. 


505. Do you deal also in other provisions; in bacon 
and ham, for instance ?—Yes, but in our English bacon 
and hams it is not used to any extent at all; probably in 
the summer time in the very hot weather they might just 
sprinkle a little in at the pecket of the fore end of bacon, 
which is very sensitive to flies, and no fly will touch it then. 
Probably you are aware that in the spring of this year the 
French Republic prohibited the importation of American 
bacon and hams, because it is used considerably—to wha: 
extent I could not say. They prohibited the importation 
of it, and in three months the export from America to 
them was nothing. They then rescinded the prohibition, 
and they are taking it now as they did before. 

506. When you receive a consignment of bacon or ham 
what process does it go through ?—The bacon is smoked. 
Tt all comes to us in a green condition, and it goes into the 
smoke holes—large places, with many floors—and is 
smoked. 

507. Is it washed or scraped first ?—It is washed off. 


508. And that gets rid of the preservative ?—That gets 
rid of the preservative if there is any, but there is none 
in Irish bacon or English bacon, as they do not use it. 
They use it slightly in Irish hams. ‘Then there is salt- 
petre; that is used in both bacon and hams to colour, and 
from what I have heard from the faculty, if the preserva- 
tive ig injurious at all, saltpetre is far more so. 

509. I understand that your company has received a 
summons for the use of a preservative /—Yes, for cream, 
amongst a number of others. We took the case up our- 
selves, and are carrying the matter thoroughly, and. we 
trust, successfully through. We are getting all the evi- 
dence we can. 

510. It is still in court, I think ?—I¢ is still in court. 
Ti was adjourned until to-morrow, but I heard to-day that 
it is put off to the latter end of the month. 

511. Then I suppose we must not discuss it ?—You can 
ask me any question you like about it; it is all a matter 
of public knowledge. 

512. What was the amount of preservative in that?— 
In this half a pound of cream ? 

513. Yes.—Sixteen grains; it was at the rate of about 
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a quarter per cent. and a fourth decimal. 
whether you saw Dr. Bond’s evidence. 


514. Not in this case.—He stated that he was coming 
before you. 


515. I believe he is?—Of course, I will not anticipate 
him ; he will tell you, 


516. How long will the cream stand with a quarter per 
cent. of boracic acid?—I should say four or five days, it 
may be six. We should have to give up the sale of cream 
in the whole of London if there is a law passed to do 
away with the use of this boracic acid, for the cream does 
not keep twenty-four hours in the summer time. Now, a 
customer comes into us and buys two or three pots of this 
cream, wanting it to keep a week, or at any rate four or 
five days, and it does do that. 


517. I suppose we may take it that the general use of 
these preservatives tends to increase the consumption of 
these articles very much ?—Undoubtedly. 


518. It makes them accessible to a number of people 
who would not otherwise get them?—Undoubtedly. If 
you had a pound of butter on your table that had turned 
you would eat very little of it, but if it is there in a good 
state you eat your usual quantity. I might tell you that 
there is another thing we have been doing for years. A 
joint, or two, or three joints, are ordered at one time from 
the butcher, because I like it to be well hung; in the 
summer time it is sprinkled over with this out of a pot like 
pepper—just sprinkled over the joint. We hang that up in 
our larder for a week or ten days,and then use it. We always 
get a tender and a nice joint through that. The same with 
game, you pepper some pheasants that have been killed 
to-day, and you may hang those pheasants for three weeks 
or a month, and they will be perfectly good. I have sent 
several packages of this boracic acid down into Norfolk 
in the shooting season at the beginning of October, and 
some of my friends have adopted that system. 


519. How does it affect the object for which meat and 
game are-generally hung for a certain time, namely, to get 
a little tender ?—It gets tender, but does not go off in 
flavour. In the matter of game it would stink if this was 
not adopted, and does. A pheasant in hot weather would 
not keep a fortnight, scarcely a week—in fact, it would 
be bad at the end of a week in very hot weather. Of 
course, packing hag somewhat to do with that. If you 
shoot a pheasant on your own estate, and hang it up in 
a cool larder, it will keep considerably, but if it is packed 
and sent to London it will very soon spoil in very hot 
weather—that is if October happens to be hot, and clos, 
and muggy. 

520. I quite agree, but what I mean is that if decom- 
position is totally arrested how is it that the meat gets 
any tenderer by using this preservative ?—We have always 
considered it is very much better for the hanging. You 
see it only applies to the outside; the boracic acid does 
not enter the meat; it is just sprinkled on very slightly, 
and that is quite sufficient. 

521. (Professor Thorpe.) You perhaps know that in 
Wrance they are generally very particular as to the use of 
preservatives and colouring matters, and things of that 
kind in their food ?—Yes. 

522. They have somewhat stringent regulations on the 
subject /—Yes. 

523. In the case of this action of theirs as regardg the 
bacon and hams imported from America, do you know that 
it was because their attention was drawn to the fact that 
the boracic acid or the borax which was actually used was 
practically all washed off the surface of the ham that they 
were induced to rescind the law ?—I am not aware of that 
fact. I only state the fact as I have heard it, and from 
what I have heard people say that export to them. I 
mean the agents here. 

524. Have they withdrawn the prohibition as to the 
use of preservatives in other articles of food ?—That I do 
not know. ¥ 

525. (Dr. Bulstrode.) Is it fair to ask you in reference 
to this prosecution which is now going on whether 16 
grains in half a pound of cream is a common amount 
found ; ‘have you any objection to answering that ?—I can 
only answer it in this case because this was analysed, and 
that amount was found in it. 

526. But still you know about the practice of preserving 
cream ?—T should think there is never more than half per 
cent. used, because it is not necessary. 

527. Never more than half per cent. in cream ?—No, it 
is not necessary. 

528. What preservative are you speaking of in reference 
to the half per cent. here ?—Boracic acid. 
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529. Do you purchase it as boracic acid ?—Yes. 


550. And not as a patent; you simply purchase it as 
boracie acid ?—Just so. 

531. (Chairman.) Have you got anything to tell us 
about colouring matters?—I do not know much abcut 
colouring matters; I only know that in the winter here 
they are used for butter so as to make it uniform with 
the colour of summer butter. It is not necessary to use 
any colouring matter in the summer when the ccws are 
out to full grass; but as soon as you feed them upon hay 
and roots then there is no colour to the butter at all, or 
little or none. 


552. Do you sell any cheeses ?—Yes, we do a large trade 
in cheeses. 


555. I suppose the North Wilts, even in summer, re- 
quires something to colour it up?’—Yes, it does, because 
the foreign trade always wish for a highly coloured cheese ; 
they will not take the pale cheese. Now, from my point 
of view, I do not think it is necessary at all to colour 
cheese; I do not think it adds to the quality. 

534. Can you tell us what the composition is of the 
colouring matter? Take your North Wilts, or the Double 
Gloucester—is it annatto?—That is it, thank you; 
annatto is used. 

535. That is what you are informed ?—Yes, that is what 
I am informed. 


536. But you do not know?—No, I do not know, for I 
have never made cheese. Some cheese you know—the 
Canadian cheese, for instance—is coloured. A good deal 
must be used in North Wilts and in Double Gloucesters ; 
but none of those cheeses keep as well as a purely white 
cheese. 


537. I suppose a Scotch cheddar will keep as well as 
a Somersetshire one ?—My experience of Scotch cheddars. 
is this, they are never equal to the English ; they are not 
to blame for it, it is the food, the nature of the grass. 
You can only make Stilton cheese in Leicestershire and in 
the neighbourhood of that county. Every other county 
has tried to produce Stiltons, and they cannot. It is the 
nature of the food that produces that particular curd. 


538. (Dr. Tumnicliffe.) At the present time is the sale 
of Danish butter increasing to your Imowledge in 
relation to that of Irish butter or is it decreasing ?—It is 
decreasing, I should say, speaking from my own know- 
ledge, but I may not be perfectly right, because I have 
not seen the statistics. That of Irish butter is increasing 
immensely. It is becoming a great thing for Ireland. 
These creameries are growing up all over Ireland, and 
they are producing most excellent butter, such butter as 
we never had before from Ireland. Do away with 
boracic acid being used to a small extent, and you stop. 
that trade altogether. 


539. Do you know when Danish butter began to 
decrease in consumption, I mean roughly ?—I could not 
say. We have given up the use of it for the last two 
este and I have heard of other people giving up the use- 
of it. 


040. For how long? For the last two years ?—Yes, 
and from that I judge that probably it has decreased, 
though I could not really say for a fact that it had, as I 
have no knowledge of the statistics of the quantities. 


541. Has colonial butter—by that I mean Australian. 
or New Zealand butter—to some extent taken the place 
of Danish butter, or is it mostly Irish ?—Ib has entirely 
through the winter with all good houses. 


_ 542. (Chairman.) I do not want to ask indiscreet ques 
tions, but it would be interesting if you could give us 
some idea of the proportion in which Irish butter has been- 
substituted for Danish buter in your trade?—I do not 
quite understand your question. 


: 543. You say that you are selling now more Irish butter- 
than you used to do, and less Danish ?—That is so. 


544. If you could give us approximately some idea of 
the extent to which that alteration has taken place we: 
should be pleased to hear it?—I should say that the 
trade with Ireland has increased 200 per cent. within. 
this last, we will say, five or six years. 


545. And diminished with Denmark, how much ?—That 
I could not say. 


546. (Dr. Tunnicliffe.) You do not add any preservative - 
to the butter after it reaches you in any way whatever, 
do you?—No, never. We do not keep it on the premises. 
I a ha would be very dangerous, particularly so- 
with milk, 
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547. Do you have a good lot of butter over that is con- 
signed to you?—Yes, we have large quantities. I think 
our trade is something like 20 or 25 tons a week. 


548. What do you do with the butter that is over. I 
mean do you have butter on your premises in a condition 
that you cannot sell it?—No, it goes straight into cold 
storage, and we take it out of our cold storage as we 
require it daily, so that it never spoils. 


549. How long do you keep butter. What is the maxi- 
mum time that you have kept butter in your cold storage ? 
—Canadian butter we have kept three months. 


550. You have kept it three months in your cold 
storage /—Yes, and took it out as we wanted it. It is as 
perfect as the day we had it. 


551. That, of course, contains a preservative 7—Yes ; 
we have such an opportunity of knowing how the article 
is appreciated by vending it as we do all over London and 
the suburbs, and I assure you now we seldom or ever get 
a complaint. In the old days there were constant com- 
plaints. 
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552. What were the complaints?—Complaints of the 
butter turning off. People got so used to it that they 
would come in and say “ Well, Mr. Hudson, I know it is 
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Now if we send a bad piece of butter to a family they wili 
write and tell us not to call any more. 


553. (Dr. Bulstrode.) How long has cold storage been 
in use for butter ?—We have been using it now for about 
five years. 


554. Have you ever tried the effect of cold storage on 
butter treated with preservatives, and on butter without 
them ?—Have you made any experiments of that kind ?— 
No, I cannot say that I have. 


555. Not as to whether it alters the keeping qualities 
when it is taken out of cold storage?—No, but my im- 
pression is that butter without the preservative put into 
cold storage would keep just as well, but after you had 
had it out and it melted or rather softened if the frost 
went out of it, it would turn off at once. That I know 
from experience to be the case. 
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Thursday, 16th November, 1899. 


PRESENT : 


The Right Hon. Sir Herpert MaxweE t, Bart., M.p., ¥.R.8, (Chairman). 


Professor T. E. THORP®, F.R.S. 
H, Timsprett BuLstTRovE, Esq., M.D. 


F. W. TUNNICLIFFE, Esq., M.D. 
CHaARLEs J. Huppart, Esq., Secretary. 


Mr. JoserH Epwarp Prossor, called ; and Examined. 


556. (Chairman.) Are you a partner in the firm of 
Rehoe, Donnelly, and Packenham, Dublin?—Not a 
partner, but manager. I think it is only right to tell you 
that when you sent me the summons I was the manager 
of the Yorkshire Bacon Company. 


557. It was not a summons, but an invitation ?—Thank 
you. Since then I have just been appointed by Rehoe, 
Donnelly, and Packenham the manager of their new 
place, which is now in construction. 

558. Have you been connected with the trade a con- 
siderable time ?—About thirty years. 


559. I do not want to detain you longer than is neces- 
sary, and I will therefore ask you generally if you concur 
in the evidence which we have received as to the change 
in the character of the trade, namely, the greater demand 
for mild-cured goods and the general substitution of pre- 
servatives for salt?—Yes. We cannot sell the heavy 
salt-cured goods salted on the old system ; we could not 
sell them at all now. 

560. We have had very much evidence about that 
already ; therefore I think we may assume that that is 
your experience also ?—That is my experience, certainly. 


561. Now you use other preservatives than salt and salt-" 


petre ?—Yes. 

562. What are they principally ?—1 principally use dry 
antiseptic. It is made by Douglas. It is a mixture of 
boracic acid and borax, so I am led to believe. 

563. How do you apply it ?—It is dusted over the meat. 
In the curing we use what we consider enough salt and 
saltpetre to make a mild cure; then we simply use the 
preservative to keep that cure till the meat is sold. 

564. Are your firm curers?—I have been a curer for 
the last thirty years. 

565. Where do you get-your carcases from chiefly ?— 
Everywhere I have been we have always killed the pigs 

ourselves. I have been in the West of England ; I have 
been on the Continent for eight years: I have been in 
the south of Ireland, and I have been in Yorkshire, so I 
have had a pretty fair experience. 

566. Perhaps you would describe the process as far 
ag you can without revealing any trade secrets ?—_The pigs 
are first killed and disembowelled, and allowed to hang 
for some hours to cool; after that they are passed into 
the chill rooms, where they are generally allowed to stop 
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for a night, or, say, twenty-four hours—it depends on 
how hot they are—until the animal heat is perfectly re- 
moved, say to a temperature of about 40 degrees. After 
that they are cut in the various cuts for whichever market 
they are required, and taken into the salting chamber, 
where they are salted. This is the process of salting ; 
the side is laid down on the flags and slightly sprinkled 
with salt and saltpetre on the surface, and a small: quan- 
tity of antiseptic is shaken on. After about nine to ten 
days the bacon is removed from that and thoroughly 
washed and hung up, and allowed to drain or dry, and 
either sent out pale dry or smoked, as the case may be. 


567. Does it receive any further treatment with the 
antiseptic after its removal from the salt ?—We find that 
the first is all that is required, but sometimes if the 
weather was very warm I would just wash with the solu- 
tion to prevent the fly from getting in. 


568. Roughly, what amount of antiseptic do you use on 
the side ?—From about a quarter of a pound to one pound 
per hundred pounds of meat, but very seldom one pound ; 
I have used that amount, but I consider that a quarter of 
a pound for general purposes is all that is necessary. 


569. I understand +hat after that the meat is washed ? 
—It is thoroughly washed as a rule in luke-warm water 
to take every trace away of salt and anything that may 
remain. 

570. Do you find that meat so treated is less liable to 
go bad or to get tainted than under the old system ?— 
If meat was not treated in that way it should be made 
much more salty, as it would not “hold.” 


571. I understand that you use the same antiseptic with 
fresh meat in your own household ?—Yes, I have used it 
for, I suppose, twenty years, or something like that. We 
generally have a large canister of it at home, and we 
cover the meat up in it, and, in fact, pretty well every- 
thing we use. I have used it myself. I was summoned 
on the trial at Pontyprild about boracic acid in ham, and 
there I heard some evidence from, I think it was, Pro- 
fessor Attefield, who said he took a teaspoonful of it 
and found no ill-effects. When I got home I thought I 
would do the same, and I took a teaspoonful in a glass of 
water, and then I took half a teaspoonful every morning, 
or pretty nearly every morning, for three months in a 
glass of water, and I found no ill-effects of any kind. I 
After hearing 
the evidence there I thought I would try and test it my- 
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self. It does not look as if it had done me much harm ; 
I believe it to be perfectly harmless. 

572. What was your connection with the trial at Ponty- 
pridd?—I gave expert evidence as to the use of boracic 
acid—much the same as here—to the effect that it was 
required. 


573. Did you give evidence for the defence ?—Yes. 


574. (Professor Thorpe. Were you able to perceive any 
effect whatever upon yourself from taking that quantity 
of boracic acid ?—I think it made me rather more hungry ; 
T seemed to have a better appetite. I fancy that it makes 
you eat a bit more. I have taken it for indigestion, and 
[ have given it to my wife for indigestion. I believe 
it is a very good thing for that, and I think it answers, 
and that it has very much the same effect as pepsine ; 
but, not being a medical man, I am not in a position to 
say. I think it is rather preferable to pepsine for indiges- 
tion. I may be wrong, as my medical training has not 
been very much. 

575. (Dr. Tunnicliffe.) When did you take the half- 
teaspoonful ?—In the morning, just before breakfast. 


576. Before breakfast ?—Yes ; I go out before break- 
fast every morning, and I took it when I came home. 

577. You took it on an empty stomach ?—Yes. 

578. Do you suffer from indigestion as a, rule ?—Not 
unless I eat unripe apples or anything of that kind. 

579. Nor from wind or anything of that kind?—Not, I 
suppose, more than most people. 

580. Anyhow, the indigestion you did suffer from you 
thought was improved ?—It is so very slight that I can- 
not say. 

581. Did you take boracic acid ?—I took the antiseptic. 

582. (Dr. Bulstrode.) How long is the antiseptic kept 
in contact with the meat ?—It is shaken on the meat until 
the meat is cured, then everything is washed off. 

583. How long does it take from the time of shaking 
on the preservative to the time the meat is cured /—From 
seven to ten days as a rule. 

584. The boracic acid is kept on that length of time ?— 
The preservative, I should say, is. 

585. You say it consists of boracic acid and borax in 
this case ?—I believe so. 

586. It is kept in contact with the meat from seven to 
ten days ?—Yes. 

587. And'’then washed off?—Yes. 

588. How much boracic acid do you think is necessary 
for the effects of the preservative to be manifested ; 
how much do you think ham ought to contain?—As a 
rule, we use, as I say, about a quarter of a pound to 
100 Ibs. of meat, sometimes a little more if the weather 
is very warm ; but a quarter of a pound is generally suffi. 
cient. 

589. A quarter to one pound per 100 lbs. of meat?— 
From a quarter to one pound ; I have used up to one 
pound, but that is very seldom necessary. Of course, I 
put it fully when I say that. What we use is generally 
about a quarter of a pound. 

590. Do you think that the meat should contain that 
amount in order to preserve it?—I do not suppose it con- 
tains all that, because there would be a good deal of it 
washed off. 


591. How much do you think ?—Suppose you used, say, . 


1 per cent., what percentage would you say would be 
found in the interior of the meat ?—That is not a question 
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611. (Chairman.) I believe you are the senior partner 
in the firm. of H. Trengrouse and Co., Tooley Street, 
London, Provision Brokers ?—Yes. 

612. And you also represent here, I think, the London 
Chamber of Commerce?—Yes; I was selected by the 
London Chamber of Commerce at a recent meeting of our 
provision trade section to come to-day. 

613. Like other witnesses, I suppose, we may assume 
you can testify to the revolution in the trade in cured 
provisions ?—Yes. 

614. And to the preference of the public for mild cured ? 
—Yes, undoubtedly. 

615. And the consequent necessity—or, at all events, ex- 
pediency—of using some kind & preservatives ’—Certainly. 
My firm represents the great packing house of Armour 


that it is very easy for me to answer; I have never in- 
vestigated the thing, but I should say very small. 


592. Do you think any gets into the meat?—I should 
think some gets in; if it did not get in I daresay there 
would be no effect. 


593. You think it must be absorbed in some degree, at 
any rate ?—I should think so, to have the effect it has. 


594. Do you think you would get the effect which you 
state it has by simply dusting the.hams over with a pre- 
servative when you pack them for transit?—That is the 
American, and I believe the Canadian, method; it is the 
Saag method, anyhow. They pack them in dusted 

orax. 


595. You do not do that as a rule?—No, ours are 
smoked as a rule. 


596. The boracic acid in your case is added much earlier 
than in the Canadian method ?—1I cannot tell you what the 
Canadian method of curing is. I have never been in 
Canada myself. 


597. Do you not know the condition the hams are in 
when they come over here, nor at what point in the pro- 
cess they are shipped to ngland?—I have seen them 
packed in borax, and seen that washed off ; but how they 
cure it I am not in a position to say, as I have never been 
in Canada. ' 


598. Beyond this method of dusting with borax you 
also at times wash the meat with a solution of boracic 
acid or preservative ?—Sometimes. Then we wash that 
with water again. That would be simply to take off any 
slime or anything that might adhere to the meat. 


599. You say that in your own household you have used 
considerably more than 1 per cent. ;-about how much 
have you used,?—We generally when we buy a beefsteak 
on a Saturday cover it over thoroughly, or if we have fish 
or fowl, or game, we add some. We have never measured 
it; we take a handful, say, and put it over it. 


600. (Chairman.) Do you give the meat so treated to 
children with confidence /—Yes, certainly. 


601. And have never found any evil effects ?—No, never. 
I have never heard from anyone of any effects. 


602. (Dr. Tunnicliffe.) You took this half-teaspoonful 
quite regularly for three months ?—I may have missed a 
morning or two. am , 

603. Did you notice any difference “in your weight 
during that time ?—I could not say 

604. You did not notice anything perceptible, anyhow ? 
—No; I did not notice anything. I just took it, hearing 
the evidence in that case; I thought I would try it on 
myself. 


605. You do not know what weight half a teaspoonful of 
the preservative would be, I suppose ?—No. 

606. (Dr. Bulstrode.) Was it the preservative that you 
took ?/—Yes. 


607. (Dr. Tunnicliffe.) You only wash the boracic acid 
off, and do not steep the side in any golution afterwards ? 
—No. 


608. You simply wash it off ?—We wash it off generally 
with lukewarm water. 


609. Off the surface ?—Yes. 


610. (Chairmam.) Is there anything that you would 
like to state generally before the Committee ?—No, T do 
not think so. If there is any question you would like 
to put I would be very pleased to answer it, but I do 
not think there is any further statement to make. 


called ; and Examined. 


and Co., Chicago. We are their oldest European repre-. 
sentatives, so that I can hark back to the time when we 
had nothing but hard salted bacon and hams. It is quite 
a revolution now to have this mildly-cured bacon and other 
pork products from distant countries. 

616. Now, what takes place; they are mildly cured 
over there ?—Yes. 

617. Then are they laid in preservative powder ?—Yes. 
Borax is the chief preservative used now, instead of 
common salt as formerly. 

618. Borax or boracic acid ?—Boracic acid, I imagine. 
Bacon and hams from the States are dusted with boray. 
powder, which is a fine powder. They always come in 
that form. 

619. Do you wash that off 7—Yes. 


MINUTES 


620. Similarly butter, I suppose, in which your firm 
deals largely /+-Yes, very largely. In fact, I think we 
may ciaim to have been the pioneers of the Australasian 
butter industry. We were the first to send a man to New 
Zealand to look that article up. 


621-2. Would it be possible to bring butter fresh from 
New Zealand without the use of preservatives ?—I should 
say not. It would have to be consumed immediately, and 
that is not always practicable. We do bring unsalted 
butter from New Zealand and from Australia but it has a 
little boracie acid in it. 

625. In cold chambers ?—Yes, always in cold chambers 
below freezing point. 


624. Then how long can you keep it in this country 
when it is brought out of the cold chamber?—It should 
keep even in a temperature such as we have now for two 
or three weeks. Without boracic acid, as is commonly 
known, it would deteriorate very rapidly. 


625. Now, is boracic acid mixed with the substance of 
the butter ?—Yes, it is thoroughly incorporated with it, I 
should say—thoroughly mixed. 


626. Do you deal at all with French butters ?—Yes. 


627. Is a preservative also mixed in the substance of 
those butters ?—I should say. so, though you must under- 
stand that we are not manufacturers or producers oi 
butter—we merely deal with the butter as we get it for 
sale. Of course, we can easily detect any objectionable 
qualities in it. 

628. We had in evidence from a former witness that 
the French factory butter was not mixed. with the pre- 
servative, but was simply packed in cloth saturated in 
it ; you cannot speak to that?—No ; I could not say any- 
thing on that point. The boracic acid is, or should be, 
thoroughly incorporated with the butter in Australia; it 
comes in square boxes of 56 lbs. each in grease-proof 
paper. 

629. Have you anything to de with Danish butter ?— 
Yes. 

630. Does that also contain a preservative ?—I think 
not, but it contains a small percentage of salt, possibly 
1 per cent., orrather more. The Danes, I believe, do not 
use any boracic acid. 

631. Do you find a greater difficulty in keeping Danish 
butter?—Yes. Danish butter arrives very shortly after 
leaving the churn, and goes into consumption im- 
mediately. 

652. The same applies to Normandy butter, does it 
not ?—Yes, that needs a very rapid sale; it is exceedingly 
mild. 

635. The Normandy butter ?7—Yes, also Brittany butter. 


634. In spite of the preservatives ’—Yes, it is very 
mild, but without the preservative it would oniy keep 
good for a very short period. 

635. i understand that you find less difficulty in deal- 
ing with Danish butter, which has no preservative, 
than in dealing with Normandy butter, which does con- 
tain a preservative?—Yes, it is of a totally different 
character. There is more moisture in Normandy 
and Brittany butter than in Danish butter. The 
Danish butter is very solid and very free from moisture ; 
the other is more like fresh cream, is it not? Weare all 
acquainted with Brittany butter; it has a very creamy 
flavour, and it is scarcely butter at all, it is more of the 

_ character of cream. This has to be eaten from day te 
day, otherwise we know what happens to it. 


636. It is of a more delicate manufacture ?—Yes, it is 
of a much more delicate character. 

657. It all passes through factories, does it not ?—Yes, 
I should say so. 

638. I suppose all butters are brought up artificially 
to a uniform colour?—Yes, to a great extent. I shoula 
say that colouring matter would be used at the majority 
of factories ; annatto, I imagine, is the only colouring 
agent employed. 

639. Have you information to convince you that annatto 
is the chief colouring matter?—I have never heard of 
any cther colouring matter. There are manufacturers 
now of various colouring articles, but I do not know of 
what those consist. Annatto has ben used in this country 
I should say for fifty years in colouring butter. Mr. 
Lovell can give you much more information than I can 
on Brittany and Normandy butter; he is more largely 
interested in that department than we are. 


640. Are there any other substances besides bacon and 
hams and butter in which the use of preservatives is 
general in which you deal?—No. 
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641. You do not handle fruit?—No, only provisions 
and butter. We handle large quantities of tinned goods, 
chiefly beef, brawn, and ox, and lunch tongues. 


642. Are they treated with anything ?—Only slightly 
salted ; corned beef, for instance, would have the usual 
percentage of salt to give it the desired flavour. 


643. Do you deal in cheese ?—Yes. 


644. Of course the colouring comes into cheese ?—I 
believe annatto is the only article employed in colouring 
cheese. 


645. Hven in the high-coloured ones like the North 
Wilts cheese ?—In some parts of the country high-coloured 
cheese is demanded; they will only have highly-coloured 
cheese ; in other parts they will only have white cheese or 
pale cheese with just the slightest colour. 


646. (Dr. Bulstrode.) How do you ascertain that the 
butter which comes from the several parts of the world 
from which you import contains from one-half to three- 
quarters of a pound of the preservative to 100 lbs, of 
butter?—That is merely our suggestion, we do 
not know exactly what the butter contains ; it is our sug- 
gestion that a half to three-quarters per cent. would be 
quite innocuous and desirable in the preservation of butter. 
Our instructions to factories are to use 0°5 per cent. 


647. Do you test that butter quantitatively for boracic 
acid or other preservatives when it reaches you ?—No, we 
do not test it at all; that is, unless trouble should arise, as 
was the case last year. There were two or three prosecu- 
tions in South Wales ; it looked more like a bit of per- 
secution than anything else. The local analyst there 
professed to discover two per cent. 


648. In what butter was that ?—Australian butter. 


649. As far as you know, there may be even more than 
2 per cent. ; I mean you have no regulation or condition 
of purchase that the butter shall not contain more thar 
0.5 to 1 per cent. ?—Nothing whatever. You see, we are 
at the mercy of the shippers and manufacturers of the 
butter on the other side. 


650. What do you do with the butter when it reaches. 
you’—It is sold now throughout the country. At first 
there was a very strong prejudice against Australasian 
butter, but that has been overcome now ; the quality has: 
been considerably improved, and some of it is practically 
equal to Danish, but it does not obtain the Danish price 
by a long way. 

651. Do you add preservatives yourselves at all ?—Not 
the slightest—oh, dear no! We sell it as we get it. 

652. Do you know why it is considered necessary to 
aad preservatives to butter imported from, we will. say, 
Belgium, Holland, and France ?—That butter is of a more 
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delicate character ; as I said just now, it contsins more - 


moisture. It does not keep so well as the more sclid 
Australian butter, from which a great deal of moisture 
has been expressed. 

655. But it is necessary, you say, to add preservatives. 
to Australian butter ?—Yes, we think so. Without 
some preservative, it would come here absolutely mild, 
and would deteriorate very rapidly indeed, especially 
in mild weather. In the absence of boracic acid salt 
would be needed, and to a greater extent than most 
consamers lice. 


654. Does the Danish butter deteriorate very rapidly ? 
—Yes, I should say so. It is intended for daily, im- 
mediate consumption. It is practically fresh. I 
suppose the Danes use at least 1 per cent. of salt ; at any 
rate, it is not absolutely free from salt. 


655. Do you think that it would be possible, in the event 
of your dealing with a partially decomposed butter, to add 
boracic acid and thus veil its decomposition?—No, I do 
not think so. I do not think boracic acid tends to 
conceal defects at all. I should think not. ; 

656. Do you think salt would ?—Yes. Yormerly, as 
you may remember, the worse an article was the more 
salt was introduced into it. 

657. With a view of veiling decomposition ?—Yes. 
When an article is very heavily salted you can only 
taste salt unless the decomposition should be very marked 
indeed. , 

658. (Chairman.) Does boracic acid impart any per- 
ceptible flavour ?—No, unless very largely employed, and 
then we consider that there is a sort of metallic flavour ; 
that is, we have detected a metallic flavour in butter 
which we have attributed to boracic acid. I may be 
wrong, that is merely a suggestion. 


659. (Dr. Bulstrode.) How much boracic acid was there 
in that butter in which you detected this flavour ?—I 
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could not say. I do not think the manufacturers of 
butter introduce ‘boracic acid to a large extent with 
any object beyond the preservation of the butter. But 
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putting in a ‘ittle, and then when it reaches the factory 
more may be introduced. There is no regulation in 
regard to the introduction of this boracic acid. 


660. Would you suggest regulations?—It is very diffi- 
cult to do so, is it not? There should be some system 
on which boracic acid is introduced into butter, I 
think. 


661. (Chairman.) You spoke of butter passing from 
the creamery to the factory, did you not?—Yes. 


662. Is that the regular course ?—I think so in Aus- 
tralia. There are many creameries there in which the 
cream is extracted from the milk and then sent a long 
journey by rail—scores of miles in some instances—to a 
central factory, where it is converted into butter. We 
have been under the impression that that might account 
for the large percentage of boracic acid. At times there 
is a posibility, I suppose, of unequal distribution of 
boracic acid. 

663. That is not the usual course in continental 
factories or Irish factories, is it ?—i could not say posi- 
tively. 

664. The butter is generally made in the creamery in 
this country ?—That would obviate the risk of a second 
dose of boracic acid. 


665. (Dr. Tunnicliffe.) How long do you keep butter 
yourself before you dispense it, so to speak ?—Our object 
is to clear each shipment before the next arrives. We 
get weekly shipments now from Australia, and if we fail 
to dispose of it as stated we put it into cold storage, 
otherwise it would very rapidy deteriorate, being of a 
mild character, as now demanded by the metropolitan 
consumer. The consumers of meats now in iarge cities 
neither like salt nor fat; formerly they did not mind 
a litle salt—a good deal, in fact. 


666. It goes from you to the retailer, does it?—No, we 
are entirely wholesale; we sell to wholesale buyers, 
who distribute it. 


667. It goes from you to the wholesale people, and 
then remains with them no doubt some time ?—Yes. 


668. And then goes to the retailer ?—Yes. 


669. And then finally to the public?—Yes, that is the 
system; and would involve a week or ten days. 


670. How long do you think it would be necessary to 
make butter keep after it has arrived in this country 
from the point of view of trade reasons ; I mean, beginning 
at the shipment and ending at the retail dealer ?—The 
conditions on the cther side are totally different from 
ours. The moment the butter is made there it is placed 
in a refrigerator, and in that condition it would 
keep indefinitely. When it reaches us it is sent about 
the country; it goes to the wholesaler’s warehouse to 
begin with, as you suggest, and then 

671. 1 do not think you quite understand me; what 
I wanted to ask you was what length of time you think 
it would be necessary to elapse between the arrival of 
butter in this country in the ship and the final selling of 
it to the public?—I should say from two to three weeks. 


672. You think all butter ought to be, so to speak, 
cleared and in the hands of the public within two to three 
weeks of its arrival in this country ?—I should say so ; 
it is a question of temperature to a great extent. I give 
you two or three weeks as an average period. 

673. So, therefore, in order to ensure the keeping of 
butter for a month from its arrival in this country it would 
be necessary, in your opinion, to have preservatives ? 
Yes. Butter distributed as Australian butter is must 
have some preservative to keep it, otherwise it would 
more nearly resemble the Brittany butter, which is very 
delicate, and goes off in two or three days. 

674. In regard to the water, did you say there was 
more water in Danish butter than in Normandy butter? 
—Considerably less. 

675. Considerably less water ’—Yes, considerably. 

676. Do you know anything about Irish butter ?—No, 
not very much ; we get a little to sell, but we are chiefly 
interested in butter from the Australian Colonies and 
New Zealand. 

677. How long do these butter ships take to come 
from Australia ?—Five to six weeks. 

678. What is the highest quantity of boracic acid or 
borax in butter that has comé under your knowledge ?—- 
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Three per cent. has been alleged. There was a prosecu- 
tion at Birmingham a year or so ago, and I think 3 per 
cent. was alleged there, and 2 per cent. alleged in 
South Wales last year. We have heard of 3 per cent., 
at any rate, but no ill effects whatever have arisen from 
the consumption of the butter alleged to contain this high 
percentage. ) 

679. (Professor Thorpe.) Of the amount of butter im- 
ported into this country, how much, roughly speaking, 
is Danish?—I have not the figures with me; I know 
that we pay millions a year to the Danes for butter; 
they have the bulk of the butter trade. 

680. They have the bulk, have they ?—Yes ; our Ivish 
friends allowed the butter trade to drift to Denmark, and 
it is still retained there to a great extent. There is an 
enormous trade in Danish butter. 


681. I suppose the butter trade is of very considerable 
importance to Denmark?—Yes ; indeed, it is of vital 
importance, I should say. Butter and bacon are the chief 
industries in that country. 


682. Why, then, in that case can they do without the 
use of preservatives 7—It is a very short voyage, you see 
—four or five days. 


683. Does the whole of the butter which is made in 
Denmark come here?—I should say nine-tenths of it, or 
practically all. 

684. (Chairman.) I know to the contrary—a great deal 
of it goes to Paris’—Then we possibly get it vid France. 
I am of opinion that relatively only a small quantity goes 
to France. 

685. (Professor Thorpe.) You are not aware that they 
do any considerable export trade from Denmark other 
than with us?—No; the provision trade would not know 
of the exports to France, I imagine. 


686. On what does the keeping quality of the Danish 


' butter really depend if they can do without the use of 


preservatives?—I do not think they do; I think they 
introduce at least 1 per cent. of salt. 


687. But nothing else ?—Not to my knowledge. 


687*. I think the use of boracic acid is prohibited, is it 
not, by law in Denmark as to butter but not in regard to 
bacon ?—I have heard so, but I am not sure. 


688. They can get on without it, apparently ?—Yes. 


689. And still maintain their high position in the trade ? 
—They do undoubtedly—to a great extent, may I say, 
because they have been in possession of the field for a 
long time, and supply England all the year round. . There 
is plenty of Australian butter quite as good as Danish. 


690. Do you know any reason, for example, why Irish 
butter should not equally be introduced into this country 
without boracic acid?—That has a shorter journey still. 


091. Do you see any reason why it should not ?—For 
immediate consumption it would be all right, but one has 
to look to contingencies—the weather, and absence of 
demand. 

692. But you said the vast bulk of the trade was done 
by butter which was for immediate consumption ?—Yes. 
For the Metropolis, I suppose, it is chiefly Brittany and 
Normandy butter, which is of a very delicate character. 

693. But Danish butter, you say, has got by leaps and 
bounds, as I gather from you, at the head of the trade? 
—Yes. 

694. And yet that is a butter which apparently must 
be used immediately?—Not so immediately as the .- 
Brittany and the Normandy butter. The Danish butter 
would keep all right, I should say, twice as long 
as the Brittany butter. It is of a tougher texture ; the 
more moisture you get out of it, I imagine, the longer the 
butter will keep; that enhances the keeping properties 
of the butter ; the drier it is the longer it will keep. 


695. If the butter is reasonably free from moisture you 
think its keeping quality greatly improved ?—Yes, un- 
doubtedly. 

696. That therefore would obviate the use of preserva- 
tives ?—I should say so, to a considerable extent, but I 
do not like to speak with very great authority on this 
point. Mr. John Lovell is an expert with regard to 
Brittany and Normandy butter, and can tell you a great 
deal about Danish butter. 

697. Does the Danish butter command a relatively high 
price ?—Yes, it does. 

698. The highest price?—No. Brittany butter com- 
mands the highest price, because it is so fresh and 
delicate, but Danish, I should say, is chiefly used by 
the ordinary middle class consumer. 
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699. Is there any relation between the price of the 
butter and the amount of water which it contains 7—Yes, 
the higher the percentage of moisture the lower the value 
of butter. Some manufacturers allow a good deal of 
moisture to remain. 


700. That you think diminishes the keeping quality of 
their products ?—Yes, I think so. 


701. In your experience do some butters deteriorate 
more rapidly than others, apart from the question of pre- 
servatives ; for example, do you notice in your dealing 
with various imported butters that some go off quicker, 
as it is called, than others?—Yes. The degree of deterio- 
ration arises, I think, from a mild character and the 
amount of moisture ; the larger the amount of moisture 
and more delicate preparation the sooner it goes off. 

702. (Chairman.) I do not think there is anything else, 
Mr. Trengrouse, unless you have anything you would 
hke to state to the Committee ?—I think not, beyond the 
fact that we have never heard of any ill effects arising 
from boracie acid. I am not here at all as an advocate 
of the use of boracic acid. Only we are of opinion that 
boracic acid is very much superior to salt. But then, 
tastes vary very much. In some parts of the country 
they like a little salt still; in country districts they 
prefer what they term a brisk butter, which is another 
name for salt—2 per cent., say, possibly d per cent. We 
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705. (Chairman.) You are the Chairman of Lovell and 
Christmas, Limited ?—Yes. 


706. And you have been engaged in the butter trade, 
I think, for a long time ?—Kver since 1852. 


707. You are great importers of butter?—People say 
we import more than anyone else in the trade; we do 
some 550 to 400 tons a week. 


708. That trade, I suppose, has been greatly developed 
of late ?—Very much. 


709. Are there any particular causes for that ?—One 
cause is that we are able to bring fine butter from greater 
distances than we used to do. We get better transit, and 
by the use of the preservatives we get a fresh butter on 
the market here in perfect condition, whereas in the old 
days we could not do so. 


710. By the old days, do you mean twenty-five years 
ago ’—Yes, or even later than that. There has been an 
enormous development in the last twenty years or fifteen 
years, and it is continually going on, you know. People 
Pegpre the butter fresh and unsalted as much as pos- 
sible. 


711. Previous to that did you bring any butter from 
Australia ?—We could not do it. 


712. From America?—Yes, from America, but never 
successfully. The American butter spoiled in transit— 
it became rancid, especially on the outside of the pack- 
ages. 

714. Then your trade was practically confined to the 
continent of Kurope?—We have been bringing butter 
_ from France—I scarcely like to charge my memory as 
to how many years—but my first visit to France was paid 
in 1859. Then we were bringing salted butter from 
Normandy ; we did not bring fresh butter in those days. 


714. Now the use of salt has been superseded, to a 
large extent, by modern preservatives ?—That is so. 


715. Are these preservatives generally boracic acid or 
‘borax /—We have never used anything else. 


716. Is all the imported butter that you handle treated 
‘with these preservatives ?—I think I may say that nearly 
the whole of it is. 


717. Including the butter: from Denmark ?—Yes, in- 
eluding the Danish butter; but I must tell you that we 
do not bring fresh butter from Denmark—we have never 
‘been able to do it successfully. 


718. Do you mind telling us why ?—When the Danish 
butter was introduced they did not use any preservative 
‘in it, and it does not stand as well as the butter that we 
get from Normandy. I ought to explain this question 
of the preservative, perhaps, to you. We have minimised 
the quantity of preservative that is used to the smallest 
possible extent; it has never been used with the idea 
of increasing the bulk, but simply as a keeping property. 
‘The small quantity that we recommend and use is euf- 
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haye been selling Australian butter from the first, and 
have never heard of any ill effects at all-from boracic acid. 
The cases I mentioned just now of 2 and even 3 per cent. 
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our customers in South Wales; all of the summonses have 
been dismissed on technicalities, which is not satisfactory, 
because we should be very pleased indeed to have a 
standard of percentage of boracic acid. 


703. What would be the effect on your trade if the 
same restrictions were put on the use of preservatives 
as are in force in Denmark which amount practically to 
prohibition ?—If boracic acid were prohibited, I do not 
think there would be a very great deal of difference ; 
salt would be permitted, and the Australian manufac- 
turers would then resort to that. There would be no 
practical difference, I should think. The introduction of 
Australian butter has very seriously interfered with the 
Danes. They ran the price recently up to 140 shillings 
a hundredweight, wholesale, that is, 1s. dd. a pound, 
and it has dropped now 25s. a hundredweight in conse- 
quence of large arrivals of Australasian butter. Hence you 
may see what we should have to pay for our butter but 


for the Australasian colonies ; it makes a great difference — 


to the Danes, but then thev have had a splendid innings, 
and have become very wealthy out of England. 


704. They deserve it, I think?—I quite agree. 


called; and Examined. 


ficient to keep the butter sweet, say, for two or three 
days, you know. 


719. When you say “the quantity that we use,” does 
that mean the quantity that your consignors use ?/—Yes, 
but we strongly impress upon all our consignors that they 
shall not use over a half per cent. 


720. You do?—Yes. In 1891, I think it was, if & 
remember rightly, there was some little question arose 
as to the use of preservatives. It came up with us on 
that occasion in reference to the butter that we exported 
to Buenos Ayres, or to Brazil, I should say, principally. 
The Brazilian Government objected to the use of pre- 
servatives in the tinned butter that we exported there. 
Up to that time we had never heard any question as toa 
there being an objection to the use of a moderate quantity 
of preservative, but directly that arose we consulted 
some of the very best people that we could find in the 
country—amongst others, Dr Stevenson, and, indirectly, 
Dr. Odling and several others—I cannot remember the 
names—but I think I have given you some of the names 
in my synopsis, and you will probably have some of 
these gentlemen before you. 

721. I see you also consulted Dr. Redwood ?—Yes, 
Dr. Redwood I know was one, and I think Mr. Hehner. 
We submitted samples of the butter to Dr. Stevenson 
that we were actually selling to our customers. We sent 


-him a packet out of a consignment; he tested it, and he 


reported on it that the quantity we were using was quite 
satisfactory, and not in any way injurious. I only 
mention that. J understand he is coming here, at least 
I have heard so, so I do not want to go further than to 
say that we consulted him, and that we considered that 
-we had his sanction as to the quantity that was contained 
in the daily butter that we were selling. Then we got 
our consignors in France to submit the butter again to 
the principal people in Paris. I forget the actual name 
of the place where these things are managed for the 
French Government. There they pronounced on it as 
being perfectly harmless, and the Minister, M. Tirard, 
actually sanctioned the use of the quantity that our people 
used. That was in 1891. We have continued to use 
that quantity ever since, and we advise all our people 
in Australia, New Zealand, the Argentine, and Ireland, 
wherever we get butter from, to use half per cent. of 
the preservative—that is, a half a pound to 100 Ibs. or 
hundredweight. 


722, Would you advocate the Legislature interfering 
to prohibit an excessive use of a preservative ?—Most 
decidedly I would. Whilst this quantity has been ascer- 
tained to have been perfectly harmless, I think to over- 
dose the butter with a large quantity would be absolutely 
wrong. I am afraid that it has been used in some cases 
very largely. 

723. With what purpose?—You see, if a very large 
quantity were used, it would kill an ill flavour, to a 
certain extent, whereas the small quantity of a half per 
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cent. is not perceptible. I myself could detect two per 
cent. or one-and-a-half per cent. at once. 


724. What I wanted to ask was, what would be the 
object of any dealer or manufacturer overdosing his pro- 
ducts?—In the first place, he would destroy, to some 
extent, the bad flavour, or kill it, with the boracic acid, 
and would prevent the development that had already 
begun of a bad flavour—he would prevent its developing 
as quickly as it otherwise would develop. 


725, Would it arrest putrefaction if it had once begun? 
—I do not speak as a chemist—I can only speak of what 
Ihave actually seen before my owneyes in my experience 
as a butter merchant. But I may tell you this: The 
quantity we use in the Normandy butter—this half per 
cent.—is sufficient for us to keep the butter, I should 
say, practically three days—and in that time it is on 
your tables. We really do the business so rapidly from 
Normandy that the butter which is bought in the Nor- 
mandy markets on Monday is in the hhands of our shop- 
keepers on Wednesday morning. MHalf per cent. is 
ample for the purpose. 


726. I do not want to put your evidence in conflict 
with that of any other witness, but we have had it in 
evidence that the Normandy butter, with the addition 
of the half per cent. of preservative, is more difficult to 
keep than the Danish butter without this preservative. 
Does that agree with your experience ?—It is ridiculous. 
I have all these articles through-my hands; there is 


not any country that produces good butter that I do not’ 


import butter from, and I cannot conceive that any man 
who has a good experience of the article would say that. 
I am in it every day of my life, and I suppose I smell 
and taste more butter than any man in England. 


727. The Danish butter is drier in quality, is it not, 
than the Normandy butter ?—A great deal of the Danish 
butter is pasteurised, and in my own opinion'and by 
actual experience, pasteurisation has a very pernicious 
effect on the butter. It certainly tends to prevent its 
going rancid as quickly as it otherwise would do, but it 
destroys the fine fiavour of the butter. _We were getting 
a lot of the pasteurised butter from New Zealand from 
some of our factories that we sell for there, and we were 
obliged to stop it. You know, I daresay, that the New 
Zealand butter comes frozen; it could not be brought 
but for that. When the frost gets out of the pasteurised 
butter it goes off—what we call “salve”—insipid ; 
whereas the natural butter, with half per cent. preserva- 
tive and frozen, does not, but retains its flavour. I can 
show you butter with half per cent. of preservative that 
was made in New Zealand in February last, which is 
in the cold air store now, that has the full flavour, and 
is as sweet as any butter that is made to-day. But it 
is not so with pasteurised butter. 

728. Some of the Irish milk is pasteurised before 
butter is made, is it not?—I do not know. In my 
opinion pasteurisation is a great mistake, and all my 


principal people in the Colonies are giving it up. We. 


do not do it in the Argentine. We are importing at this 
moment some of the finest butter ever seen from the 
Argentine. We have stopped the pasteurisation every- 
where where we have any control of the matter. 

729. Yet the Danish butter had a very high character? 
—In the opinion of a great many people the Danish 
people do not send as fine butter now as it was before 
they took up with this system of pasteurisation. You 


have had a gentleman named Hudson before you here, . 


have you not? 


750. We had him here yesterday ?—He used to use 
entirely Danish butter for his best salt butter, but for 
the last two years he has done nothing of the kind. He 
gets a finer article from Normandy in the summer and 
he uses New Zealand butter in the winter—he boldly 
advertises that as being the best butter there is. I look 
upon this Pasteurisation as a fad of the Danish people 
which is going to cost them a great deal of money before 
they have finished. 

731. Pasteurisation is not compulsory, I suppose ?— 
No, not at all. It is an expensive thing, because it 
causes a great deal more labour in the manufacture of 
the butter. 
elles The milk is raised to 170 degrees Fahrenheit ?—~ 

es. 

753. And then separated ?—Yes, and that destroys the 
very fine flavour that you get naturally from the cream. 


754. To pass to another branch of our inquiry: Can 
you tell us anything about colouring matters?—Yes. As 
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far as colouring is concerned, if it were not that certain 
parts of the country will have these articles coloured I 
should rather see it was not used. But it is a post- 
tive fact that in many districts you cannot sell these 
articles unless they. are coloured. Manchester, you 
know, requires a light’ coloured butter—they will not 
have a very high coloured butter. Then you go into the 
Midland counties and into the West, and there they will 
have colour. If you offered those people a sample of 
butter that is pale and of a natural colour, they say, 
“Oh! it is lard; I won’t have that stuff; I won’t have 
it at all.” We have actually had butter imported into 
this country without any colour at all—almost white— 
in the winter season, as it would be from stall-fed cattle, 
you know, and we have been obliged to have it re-made 
with the addition of a colour in order to sell it. The 
same with.cheese. There are certain districts which will 
have coloured cheese. We have to get a certain quantity 
of cheese coloured in Canada of a much higher colour in 
order to suit those particular districts. 


755. Manchester, you say, likes pale butter ?—Yes. 


736. But it likes a high-coloured cheese, does it not ?— 
Not particularly. 


757. They make us colour the Scotch cheddars ?—They 
do colour them, and they colour them very highly in 
some of the districts. In the Midland counties, and even 
about in the country places, in Kent and Surrey, they 
want a lot of colour; and yet we could not sell cheese 
for the London trade of that particular colour. Of 
course, you know that the colouring matter is used just 
as much in this country as it is in other countries. 
Treland uses colour. Speaking about the question of 
fresh butter, it would be impossible to bring fresh butter 
from Ireland to put, say, on this market here, saleable 
to the public and sweet, especially through certain months 
of the year, unless we could use the preservative. We 
never could do it until we used the preservative. Now, 
by the use of the preservative, we bring a quantity of 
fresh butter from Ireland which just holds the. butter 
sufficiently long to get it into consumption. The texture 
of a great deal of the Irish butter naturally is of a 
weaker body than that of many of those other butters. 


738. Have you followed the subject far enough to form 
an opinion whether that arises from the quality of the 
pasture or from the breed of the cows?—I think it is 
more from the feed that they eat. 


739. That is the quality of the pasture ?—Ireland is a 
wet country—as a rule they get a great deal more rain 
there. I say so because, in dealing with the Dutch 
people, we can almost tell the weather they have had in 
Holland from the butter when it comes here. If you get 
a cask of Dutch butter when they have had very wet 
weather it is very sloppy, and they cannot get the water 
out of it. If they have a drought for two or three weeks, 
or very dry weather, you will have the butter as solid 
and as firm as possible. 


740. Is that butter passed through) a factory 7—I am 
speaking of either factory butter or the ordinary farmers’ 
butter. Both will suffer in the same way, but it is par- 
ticularly the case with the farmers’ butter, that the 
butter which is made in this wet, sloppy weather will not 
keep as the other butter will. 


741. (Professor Thorpe.) You said that you are now 
able to import Irish fresh butter, whereas formerly that . 
was not the case ?—We could only bring it as salt butter, 
and it had to be very highly salted in the old days for 
it to keep. 


_ 742. But there has recently come a very considerable 
improvement in the manufacture of Irish butter, has 
there not?—A very great improvement. 


743. Has not that something to do with the change 


‘that you speak of 9—You mean in the feeding or in the 


use of the preservative ? 


744. IT mean that the butter itself is much better made 
of late than it was at the time that you are referring to ? 
—I must say at once that there is an improvement in the 
make of the butter. The dairy schools that have been 
established over there have done a great deal to improve 
the butter making, and the bringing of it to market 
much quicker, has had a great deal to do with the de- 
velopment of the trade. You see in the old days the 
farmer packed his butter in a cask as he made it, and 
many of them could not make a cask of butter except 
at several makings, and those were put in, one over the 
other, and heavily salted in order to keep. By the 
establishment of markets, as we have done, in various 
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milled every day as it is taken from the farmer in these 
local markets. It is milled with the addition of this 
half per cent. of preservative and a small quantity of 
salt, and then it is sent away that same night to London. 
Consequently we get a constant stream of it coming quite 
fresh, and that has revolutionised the trade in Ireland. 


745. But the point is, that those subsequent processes 
through which the butter has been put have improved 
its character ?—Yes, they have. 


746. They have made it more uniform to begin with? 
—Yes, and even if they had not made it more uniform 
the fact of getting it to market so much sooner, you see, 
helps the thing. 


747. That, no doubt, 
dental processes through which it has been put before 
it goes to the market have also tended to the improve- 
ment in the quality of the article?—That is so. I may 
tell you that all about Killarney and Bantry, and out in 
those western districts there, they still follow the old 
modes of making; but by taking the butter from them 
daily as it is made—instead of their keeping it a week 
before it is put on the market, and perhaps fourteen 
days before it gets to London—we get it here within 
three days, and that makes a tremendous difference. 
Then, again, up in Armdgh and Derry, and all away in 
those districts, 1; is done in the same manner. You will 
see the farmers or the peasants coming in there; one 
will bring 6 Ibs. of butter, another will bring 20 lbs.—we 
receive from 6 lbs. up to 50 lbs., which would be a large 
lump of butter to bring in. Some of them will bring 
in 6 or 7 lbs. Now, you can understand that if the man 
who makes 6 lbs. of butter is going to keep that until he 
has got enough to fill a package the first makes will be 
spoilt. That is the thing that has done so much to 
improve the Irish business. But then, even so, unless 
we had a preservative we could never bring it quite 
fresh. We tried it over and over again, and spoilt no 
end of butter. When we first started the factory at 
Killarney and at Bantry we tried bringing fresh butter 
without a preservative, and invariably it became rancid 
within forty-eight hours. 


748. In other words, you tried to do what the Danes 
had been doing at that time ?—Yes. 


749. That is, to introduce it into this country without 
the use of preservatives?—Yes. If it were not a useful 
or almost a necessary thing, in order to put a sweet 
article before our customers, instead of a rancid one, we 
would not wish to use a preservative at all. 


750. I quite understand that, but I cannot yet quite 
understand, considering that Ireland is at least as near to 
England as Denmark is, if the Danes can throw into this 
country such a relatively large amount of butter without 
preservatives, why the Irish cannot do it ?—I think I can 
explain that to you. In Denmark butter making is a 
scientific business, it is followed there as such, and there 
are very large dairies, which may make from either four 
or five casks up to fifty casks ina week. Then they have 
large factories and proper machinery and refrigerators and 
all sorts of things to do the business properly. In Ireland 
it is all made amongst the little people, who keep their 
' two or three or four or five cows, and it has to be col- 
lected in small parcels and then put together afterwards. 
That is one of the reasons why Danish butter in bulk 
beats the Irish butter, and it always will beat it whilst 
the present system is going on in Ireland. I have one 
lot of butter that comes from Denmark from one gentle- 
man, and I often have sixty or seventy casks in a week, 
and rarely at any time of the year do I get less than 
forty hundredweight-casks from that one particular 
man, all made up by his own people. I have another 
in Sweden, whose butter I have had for years regularly, 
and he sends almost an equal quantity. That is shipped 
from Gothenburg. : 

751. (Chairman.) There are a good many small dairy 
farmers in Denmark who send their butter to factories, 
are there not ?—It is just possible. I know that in some 
places where there are small farmers they send the cream 
—they do not send the butter made, but they send the 
‘eream into the factory, and then it is worked on the 
factory principle, in the same way as it is in New Zealand 
and other countries. 

752. (Professor Thorpe.) You have just mentioned 
Scandinavian butter ; does that contain preservatives ?— 
Some, I believe, does not, but some does. Wherever we 
have to deal with it, we advise and insist, as far as we 
an, that half per cent. should be used. We find the 
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has helped; but the inci- . 


753. This is from Sweden ?—Sweden and Denmark. 


754. I have done with Denmark, and I am dealing now 
with Sweden?—Yes. Of course we cannot force people 
to use it, but we strongly recommend them to use it. 


755. Then there is no law in Sweden against its use ?— 
an no know of any; I have never heard anything 
about it. 


756. Are you aware whether there is one in Norway ?— 
No. There is very little butter brought to this country 
from Norway; it is a very small importation. 

757. It is an increasing amount?—Yes, it is just 
beginning to move, but it is very small. There is a good 
deal more from Finland. 

758. You are not aware whether there is any law 
against preservatives in Norway ?—I am not aware. 


759. May I tell you that they have adopted the Danish 
system, and that they forbid it?—That, I presume, is 
for home use. 

760. No, it relates to that which comes over to this 
country /—Perhaps I may tell you something about other 
countries who have laws against the use of preservatives 
in butter, but yet do sanction it for all that is to be 
exported. 


761. I was going to ask you on that very question as 
regards France ; the French are very stringent on the 
matter of preservatives, are they not?—I do not want to 
tell you anything that is detrimental to my business. 


762. I should not like to ask you anything of that kind, 
but may I ask you on a point that you yourself have 
stated, namely, that the exportation of butter containing 
boracic acid was sanctioned from France ?—I may tell you 
that the French Government at one time absolutely pro- 
hibited the use of preservatives for all butter manufac- 
tured in their country ; but when it was laid before the 
Government there by those who were interested in the 
dairy industry, that it would be a fatal blow to the com- 
merce of the country—well, I may finish that by saying 
to you that our butter that comes from Normandy con- 
tains a half per cent. of preservative. 


765. I think that is all I need ask you on that point ?— 
You will understand, 


764. I quite understood it before, as a matter of fact, 
but I thought I should like to have it down if possible ?— 
I do not know anything that could do the butter business 
more mischief than to stop the use of a moderate quan- 
tity of preservative. I am certain that it would prevent 
at least 30 to 40 per cent. of the fine fresh butter that 
comes into this country coming here, and it would also 
cause what we could get hold of to be worth 3d. to 4d. 
a pound more. I cannot conceive that that would be an 
advantage to the public. 


765. (Chairman.) Let us have that clearly—does that 
40 or 50 per cent. apply equally to Irish butter as well 
as to foreign produce ?—I should never think of bringing 
Trish fresh butter if you stopped the use of a preservative. 
I should cease instantly. I should bring it all salted, 
because I have lost.so much by it in late years. I have 
tried every means in my power to bring the Irish fresh 
butter to market, unsalted, without a preservative, and it 
was a continual loss. 


766. (Professor Thorpe.) You have no reason to sup- 
pose, have you, that by further practice in the Danish 
methods in Ireland a still further improvement in the 
quality would result—such that the use of preservatives 
could be obviated ?—I am as certain as a man can be 
of anything that it could not be. I think if you were to 
be engaged in looking at the texture of the two butters, 
one against the other, you would come to the same 
conclusion yourself. Every country’s butter more or less 
has a different texture. You will think perhaps it is a 
curious thing. We get splendid fresh butter from France, 
and keeping to a certain extent without anything—thnt is, 
for a moderate time. Then, at certain times of the year 
‘n Belgium they cannot make a butter that will keep at 
all. Some noblemen in Belgium have spent thousands in 
starting what are called the Union Dairies there in order 
to make butter on their own estates; but they cannot 
make it of any solidity and substance in Belgium—it in- 
variably fails. They make a moderate butter, but it 
never has the body or the substance that some other butter 
has, and they have had Danish makers in the country to 
make it. These gentlemen I know intimately, and I have 
been endeavouring to help them for years past to bring 
this thing to a success. ‘The same people that put up our 
refrigerating apparatus went over there and put up a 
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refrigerating apparatus at a large place at Bruges for the 
uses of cooling the butter, and also for their pig business. 


767. I suppose the average amount of moisture which 
is contained in Irish and in Normandy butter is greater 
than in Danish butter ?—Much greater. 


768. Has that anything to do with the keeping quality ? 
—Ii has a great deal to do with it. 


769. Therefore, if these butters were made drier they 
would keep better ?—Of course. 


770. (Chairman.) But I think you have already given 
the opinion that the Irish butter could not be made drier? 
—No, I do not think you could ever get the Irish butter 
with the substance that the Danish butter has in it; you 
could not get so much of the moisture out of it. You, I 
daresay, have read the evidence that has been constantly 
produced before these Committees as to the quantity of 
water that is contained in butter. The Irish people are 
always standing up for a much higher standard of water ; 
they stand up for a higher standard than is necessary 
altogether. I am having Irish butter analysed continually. 
We analyse everything. Mr. Hehner is out analyst, and 
we send him samples of everything that we have. I find 
that where in Normandy we rarely ever get beyond 11 per 
cent. of water in the butter, the average from Ireland will 
be about 135. In our Irish factory, butter that we sell 
regularly and also in the creamery butter (I could show 
you copies of the analyses going over years) we never 
get up above 15 per cent., but it is generally about 134, 
and at the very wettest time it will never get above 15, 
although people talk about wanting 20. That is wanted 
in order to increase the weight, in my opinion. My man, 
Mr. Warner, of Bantry, who was the pioneer of the 
factory system there, has written me repeatedly that to 
ask for 20 per cent. of water is to ask to be allowed to 
commit a fraud, “ because I can prove,” he says, “that it 
is not necessary, and mine is about the wettest district in 
all Ireland.” You know that neighbourhood, of course. 


771. (Dr. Bulstrode.) I do not think we have quite 
cleared up this matter of the difference between the Danish 
and other butters. I understood you to say in answer to 
Professor Thorpe that the Danes were able to send their 
butter into this country without any preservative because 
of the modern scientific methods which they adopted ; is 
that so?—They send it as a salt butter successfully, but 
they do not send it successfully as a fresh butter. 


772. Is one right in inferring that if a country which 
is equally distant from England, such as France, Belgium, 
Holland, and Ireland, were to adopt the method of the 
Danes, we could be supplied with such butter, not fresh 
we will say, as is supplied from Denmark ?—No, because 
the country will not allow it to be made. You cannot 
make butter in Belgium as solid ag you can make it in 
Denmark. My own opinion is that it has to do with the 
pastures to a very great extent. Any man who knows 
much about butter making will tell you that according to 
the food that the catile have, and the nature of the land 
that they go on, so will be your butter. 


773. Then, to put it in another way—the butter pro- 
duced in Denmark is of such a quality that it, alone of 
all the other butters near and round about England, can 
be imported into England without preservatives ?—I 
should say that and Swedish butter are the most likely, 
and would stand longer than almost any other butter. 
There is another butter that would stand, which is made 
even more solid now than Danish butter, and that is the 
butter in the Argentine. That again comes entirely from 
the pasture. I suppose that the finest butter that comes 
to London through the winter months is the refrigerated 
butter that comes from the province of Auckland. It 
makes the highest price of any imported Colonial butter. 
It ig made at Auckland in our farm there. We sent the 
principal of our factory in New Zealand to the Argentine 
to make butter there, and he had not been there a month 
before he said: “This is the finest place, I should think, 
in the world for making butter. I shall make butter here 
better than the New Zealand butter.” And he has. He 
sends us butter that is absolutely without liquor, and is 
as solid as possible. | You gentlemen are interested in 
butter, and I should like you to pay a visit to my place. 
I would show you these things, and seeing the thing goes 
infinitely farther than anything I can say to you. 


774. How much preservative is there in the butter of 
which you have just spoken?—Half a pound to the 
hundredweight of butter; it is really less than half per 
cent. If you analyse it it never comes out to more than 
about 0°4 per cent. 

775. Do you have the butter from these places analysed 
for boracic acid from time to time?—Continually. I do 
not know whether Mr. Hehnef is likely to appear here, 
but he can tell you our procedure with these things, and 
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how careful we have been always to prevent any excessive 
quantity being used. We are constantly sending to him. 
If we have the slightest suspicion of any butter we send it 
to him at once to report on it. 


776. Would it be possible, in your opinion, to intro- 
duce butter into this country from New Zealand without 
the use of preservatives ?—We should spoil half of it. 


777. When would it spoil?—I will tell you. I am very 
glad you gave me the opportunity of mentioning that. 
All the factories dotted all about the country cannot keep 
a refrigerating apparatus themselves ; you will quite under- 
stand that, because they are, in fact, big stores to put 
up. Say there is a factory thirty miles from Rangitaiki ; 
there is a freezing place there, and that butter has to be 
made and carted off to this freezing place. If there was 
not a small quantity of preservative in that hutter, in hot 
weather such as they get there, in all probability in that 
butter deterioration would have commenced on the out- 
side portion against the wood and the paper, and then, 
although going into the store and notwithstanding the 
freezing, it would be rancid on the outside—not in the 
centre of the block, but all round the outside. If you 
could freeze it the moment you have made it, when the 
butter is completed, and keep it so without ever letting 
it get above the freezing temperature, you could keep it 
a long time; but still then when you take it out of ths 
store to put it into consumption it will go quicker. 


778. How quickly—have you heard ?—I should say that 
in twenty-four hours you would find a change in it. 


779. In what sort of weather ?—In weather when we get 
a temperature of 67 degrees. 


780. In very hot weather ?—That is not very hot. 


781. In hot weather we will say?—In hot weather it 
will go very rapidly. . 

782. Do you think that any butter is introduced into 
England without the use of preservatives?—I should be 
very much surprised to hear that there was any. 

783. You have stated, I think, in your evidence, that 
the preservatives would kill a bad flavour in the butter? 
—If you take a butter that is perfectly sweet, and you 
give it a half per cent. of preservative, that butter will 
remain sweet in the hottest weather for three or four 
days; put that same better without the preservative 
would be rancid in twenty-four or forty-eight hours, Then 
if you take a butter that is of an inferiur quality, but has 
not absolutely turned, but is on the point of turning, 
which you can detect if you are a judge of butter, “ This 
is going,” you will say ; but if they add a large dose of 
preservative to that you would not detect that bad flavour, 
but you would smell the preservative. 


784. You would smell it?—Yes. If you were to give 
me butter with anything over one per cent. of preserva- 
tive in it I should tell you directly. I could smell it. 
I should say: “You have too much preservative in this. 
Tt is so palpable.” 

785. You can detect anything over 1 per cent. by 
taste ?—Yes, over 1 per cent. I have repeatedly sent a 
sample of butter to the analyst for that reason. A new 
sender, perhaps, has shipped us some butter, and I have 
said: “There is too much preservative in this; send a 
sample down to Mr. Hehner at once.” It comes back: 
“Tt has 1 per cent. or 14 per cent. in it.” We telegraph ~ 
the man at once: “You must stop this; we cannot have 
more than half per cent.” : 


786. You would really be able to detect the partial 
decomposition of the butter by the taste and smell pro- 
duced by the boracie acid ?—No, I should not detect it 
as quickly, because we should taste the boracic acid ; 
later on it would come. 


787. I meant, suppose a partially decomposed butter 
had 1 per cent. of boracic acid added to it, and you 
tasted it, as I understand you, you could not tell that 
it was decomposed, but you would tell that it had 1 per 
cent. of boracic acid in it?—Not so much. TI should not 
be able to tell the full amount of decomposition as I 
should be if it had not the boracie acid in it; but if 
there was a very large dose, and I have found 24 per 
cent. in, I could easily detect the boracic acid. 


788. In a partially decomposed butter?—In a very 
bad sample of butter. I knew the people who made this 
butter ; it was sent from a common district in Normandy. 
and dusted with this preservative. I took it upon myself 
to draw the attention of the people to the fact that they 
were using this and that it would be likely to cause 
trouble, because I considered it was wrong to use it. 1 
have always held the opinion that a large quantity of it 
ought not to be used. 
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789. Then in actual practice it is used by some 
more or less unscrupulous persons to veil tle 
partial decomposition ?—I think that at one time it was 
used to conceal the quality of the butter that was be- 
coming decomposed; but that, I think, has been, to a 
very great extent, remedied, because those of us who 
are interested in keeping the trade in a wholesome and 
sound way, wherever we have found anything of that sort, 
through our Butter Association and through the Chamber 
of Commerce, we have communicated with the people on 
the matter. 


720. You had a large number of experiments made by 
your analyst with regard to the amount necessary to keep 
butter fresh, I understand ?7—Yes. 


791. And as a result of those you say that anything 
over 0° per cent. is unnecessary ?—It has not been neces- 
sary as far as we are concerned, and we do not sanction 
the use of it beyond that. 


792. You do not prohibit the use of it—you do not re- 
fuse to accept butter which contains more ?—We should ; 
we should say at once we consider it is unnecessary and 
it is too much, and it may lead to trouble. Then we do 
not want to do anything that is likely to be injurious to 
anybody at all. We know that this small quantity is 
not. It has been sanctioned by eminent people, and we 
say that is the right thing to do, and to stick to. 

793. (Dr. Tunnicliffe.) How long, in your opinion, 
would butter containing a half per cent. of boracic 
acid keep?—Apart from being in cold storage or any- 
thing of the kind, I consider that it holds the butter— 
that is the expression we use—~“)r three days, and per- 
haps four, and in cold weather for a week ; but in very 
hot weather, of course heat has all to do with these things 
—say you get a hot July or August day, then a half per 
cent. would not hold the best butter for more than three 
or four days. 


794. But it would be quite impossible to get butter 
into the hands of the consumer in three or four days, 
would it not?—Butter made on Monday morning can be 
put on your table on Wednesday, and we do it—not only 
can we doit, but we do it every day. We have an arrival 
from Normandy every morning except Saturday, and in 
hot weather, in the summer, we have it on Saturdays, 
and we deliver to all the principal houses in London 
every. morning before seven o'clock. 


795. That is not usual, is it?—It is every-day work ; 
it is going on day and night. Iam importing 200 tons a 
week of Normandy butter, and it is nearly all fresh 
butter, and I never have any of it left after four o’clock 
on the day that it arrives. 


796. (Dr. Bulstrode.) Then how long do you think it 
is necessary to keep the butter?—Following, that out, 
we deliver thé butter to the shopkeeper on the Wednes- 
day morning, and he has to deliver it to his customers. 
Nearly all the people who consume the butter take two 
or three days’ consumption, and they do not take it every 
day. By the process we adopt this butter remains good 
until they have finished it. 

797. Which is, how long do you estimate?—I should 
say from three to four days, or five days perhaps. 


798. If you can guarantee the butter keeping a week 
you can serve your purpose /—That is it. 


799. By whatever method ?—Yes. 


800. With or without a preservative ?—With or with- 
out a preservative. You must understand that it is one 
thing keeping butter in a cool place in a refrigerator and 
another keeping it in somebody’s shot cupboard. 

801. (Dr. Tunnicliffe.) All your butter, whether it is 
Normandy butter or Danish butter, or Argentine butter, 
or whatever it is, is all in the hands of the consumers in 
about three or four days after it arrives?—I was speak- 
ing of fresh butter from Normandy. That is why we 
reckon we cannot do it with fresh butter from Denmark— 
we could not do it owing to the distance. 


802. I am speaking of the moment it arrives?—The 
moment it arrives we put it into consumption. I cannot 
hold it. We have cold stores of colonial butter. We can 
store about 600 or 800 tons of colonial butter in our place, 
but we do not store Normandy butter or fresh butter. 
‘That goes as fast as it comes—the very moment. We open 
at oi and we are taking in at one door and delivering 
at the other ; as fast as it comes it goes. 


803. (Dr. Bulstrode.) Do you think this butter, treated 
with preservative, goes off at the end of a week ?—Any 
butter would at the end of a week. 


804. With or withous 3 preservative ?—With or with- 
3017. 


25 


out a preservative ; the quantity of preservative we use 
would not hold it more than a week. 


805. What do the retailers do who have got more on 
hand than they can get off on to the public?—They do 
not keep it so. We supply every day in the week. The 
smallest retailer would get it two or three times a week, 
and the large ones every day. In the case of Hudson’s 
we deliver to all their branches every morning; all the 
Home and Colonial Stores have it four times a week, 
Cadbury’s in Bond Street every day, and all the big 
people in the same way. 


806. (Chairman.) Have you any experience of other 
preservatives besides boracic acid and borax?—A slight 
experience, but that is the only one which, to my mind, 
answers the purpose, because this form that we use ig 
absolutely, or practically, tasteless in a small quantity, 
whereas nearly all the other things leave a flavour behind 
them. Formaline was one thing that was talked about. 
We have never used it, but we have been advised by 
chemists that it was very injurious. Another thing was 
at another time brought up and recommended very 
strongly, but I forget the name of it; it was commonly 
advertised about as being a preservative for butter, but 
we did not use it. We have never used anything but this, 
and we have used this almost from the first. The mar- 
garine people use this. At one time we spent.a lot of 
money—ourselves and two other firms spent nearly £500 
in operating on boracic acid and borax to get it flavourless 
—to get the very best preparation that we could pos- 
sibly get made of it, and it is made of that now to this 
day. 


807. We have had it in evidence that the preservative 
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is not mixed with the Normandy butter, but that the- 


butter is merely wrapped in cloths saturated with the 
preservative. Can you corroborate that?—No; I can 


tell you that the practice of saturating the cloth wrapper- 


in a solution of borax and boracic acid was a thing that 
I instituted myself years ago. That was the first thing 
that we did in order to preserve French butter before it 
was used in the butter itself. We found that a very 
useful thing, instead of the cloths being put on with the 
dressing that is generally found in this thin stuff that they 
used to give us, which would appear on the butter, and 
stick to the butter, and often give it a white appearance, 
and the cfoth, you see, would be almost transparent then. 
We thought that was injuricus, and we got our people 
to saturate the cloths in a solution, first of all, of salt 
and water, brine, and then afterwards, when boracic acid 


and borax became known, we asked them to do it in. 


that, because it took away the stiffening that they put 
in the muslin stuff, and prevented the cloth injuring the 
butter in any way, and I believe helped to keep it sweet ; 
but it would not be sufficient to keep the butter. 


808. (Professor Thorpe.) Is that not practised now 7— 
Yes, we practise it with our cloths. It is a very little 
solution that is used ; it is more to get the dressing out 
of the cloth. It renders the cloth quite sweet. A great 
deal has been said about the effect of this preservative on 
the human frame and constitution ; if I might be able 
to give you a little personal example before I leave I 
should like to do so. 

809. Certainly ?—I have been in the business ever since 
this article has been used, and I think you can ask any- 
one in the trade in London whether there is anybody 
likely to have eaten more and tasted more butter, charged 
with boracic acid, than I have. My family eat butter at 
every meal, and we have it always on the table. I do not 
believe there is anybody consumes in a family more butter 
per head than we do. I have biought up a family of 
seventeen children ; I have never lost one, and I have 
sixteen grandchildren, and never lost one of them. I do 
not think I am a bad example of what this quantity of 
boracid acid can do. Ihave had 45 years’ business in this 
butter trade, and if that is not a fair example of trying it 
on yourself, then I do not know what is. 


810. (Dr. Tunnicliffe.) May I ask you how much butter 
you consume a week in your family ?—I could give you 
that exactly if you wish it. 

811. I mean roughly—it is a personal question?—I 
think at the present time, taking those that are at home, 
we consume about 15lbs. a week, but I cannot give it you 
exactly by reference. 

812. Probably a pound a head ?—We have not fifteen 
at home now. A lot of them are married, and some of 
them are away at schools. We haye all the young ones 
at home. My youngest child is five years of age, and I 
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think it would surprise you to see the quantity of butter 
they eat. 


813. (Chairman.) I suppose they all get as much as 
they want ?—As much as ever they like, and they like it. 
It is this Normandy butter that they always have. 


814. (Professor Thorpe.) Many of them are at the 
bread-and-butter age ?—I have five of them at home, and 
the eldest of the five is nine. I have never had the mis- 
fortune to lose a single child. I have seventeen living, all 
healthy and well, so it is a pretty good criterion. 


815. (Dr. Bulstrode.) Do you eat many other things 
in the course of the day which are likely to contain boracic 
acid?—I always take a glass of milk every morning 


816. (Chairman.) You represent the Liverpool Cham- 
ber of Commerce, I believe ?—Yes. 


817. Are you a partner in the firm of Willer and Riley ? 
—Yes; Willer and Riley, Limited, it is really now. 

818. Are you importers?—Yes, of butter and provi- 
sions; our principle importation is butter. 

819. Can you speak as to the use of preservatives in 
butter ?—Yes. We have had a great deal of experience 
regarding the keeping of different classes of butter. A 
great deal depends upon the way in which butter is made. 
if butter is made on the latest scientific principles, then 
there is not the slightest neecssity for any preservative 
matter to be added. In Denmark, for instance, they 
make butter on the latest scientific principles, and use 
every possible care in the making of the butter. Preser- 
vatives there are forbidden; they are not allowed to use 
them; and our experience has been for some years past 
now—and I suppose we are one of the largest importers 
of Danish butter in Hngland—that it keeps quite as well, 
if not better than any other class of butter. But this is 
principally owing to the Danes pasteurising the cream, 
which is, of course, rather a costly method. There are 
other countries which do not use preservatives. I sup- 
pose in Canada they are not allowed to use preservatives ; 
and that is also a butter that keeps very well, but still 
the butter there is made also on scientific principles, and 
the managers of the dairies there are well posted up; and 
well educated in regard to the manufacture of butter. 


820. Do they pasteurise in Canada?—Yes ; I believe 
Take Ireland. Preserva- 
tives are used rather extensively there, particularly in 
what we call the secondary class of butter ; we have there 
a butter which they call a factory-made butter, that is, 
butter which is collected by a merchant from the different 
farmers. It is an unsalted butter, and the farmer takes 
it to the factory where it is re-blended, that is, it is all 
cut up, really, and put through a machine and blended 
and salted. If preservatives were not allowed to be used 
in that description of butter, it would not keep more than 
three days, it would simply kill the trade, and that is 
rather an important trade in Ireland. It is butter that is 
sold at about 1d. to 2d. a pound, roughly, less than the 
choicest butter; but it is a butter that is really wanted 
and really necessary amongst a certain class of people. 
We have tasted that butter. We have had butter which 
has been tasted, in fact, I have tasted it myself in the 
factory, when it has been perfectly fresh, and without any 
preservatives added ; the butter has been nice and sweet. 
We have had that butter sent over to our warehouse, and 
and three or four days afterwards it Las been almost unfit 
for sale; it has gone off so quickly. 

821. You are speaking of factory butter, are you?—lI 
am speaking of factory butter. As regards what we call 
the creamery butter, I believe a lot of creameries here do 
not use preservatives at all. The fact is that the butter 
has very often, particularly in the hot weather, to be sold, 
I should say, at least at 5s. to 10s. per hundredweight 
below the price of Danish, simply owing to the butter 
not keeping. They have-not the means there of pasteur- 
ising the cream, and it is not made on the latest scientific 
principles, like it is done in Denmark and Sweden. 


822. You are talking of certain creameries, I suppose ? 
—Yes, not of all. I believe some of the creameries do it 
—for instance, the creameries in connection with a large 
firm in England, the Maypole Dairy Company. They 
have a certain number of creameries there. They Pas- 
teurise their cream, and do not use any preservatives at 
all, and therefore it keeps; but a great number of the 
co-operative creameries do not pasteurise it at all. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C.: 


directly I get out of bed. I ama great milk drinker ; but 
I do not know whether that gets boracic acid in it, I 
suppose it does. Ido not know, but I always have it, so 
does my wife, and my children drink no end of milk. I 
am a great believer in these things for children. I do not 
think there is anything in the world better for young 
children than plenty of bread-and-butter. If you, gentle- 
men, would like tosee what butter is in its various stages, 
and the different makes of butter from different coun- 
tries, if you will pay me a visit in the City, I think I can 
show you nearly everything that comes. We have it in 
cold air store as well as the other way, so if it is a matter 
of curiosity to you, or if it will help you in your enquiries, 
it would be quits at your service. Some analysts have 
visited us, and seen these things at various times. 


Mr. James Ritzy, called; and Examined. 


823. Do you approve of pasteurising the cream ?—Yes, 
decidedly. 

824. You do not think it impairs the quality or flavour 
of the butter ?—No, not at all; in our experience it is just 
the reverse—it improves the quality. 


_ 826. That is not the universal experience of your trade, 
is it?—Well, that is our experience, and I can only speak 
of what we find ourselves. 


826. We have had the opposite view put in evidence 
before us ?—We have had a very large experience as re- 
gards that. We distribute a very large quantity of 
butter all over the country, and of all descriptions of 
butter. We have butter from almost every country ig 
the world. We certainly do not sell much butter in the 
South of England, and I am speaking now more of butter 
in the North and Midlands. There Danish butter which 
is pasteurised will always bring a higher price than any 
other class of butter. That is a fact which I think no one 
Mis ban That is as regards the North and the Mid- 
ands. 

827. You do not include in that comparison N ormandy 
butter, I suppose?—No. That is a class of butter that 
really will not sell in the North of England. There is 
scarcely a ton of butter sold, in two months, of Normandy 


butter there. It is a butter that is sold entirely in the 
South of England. ; | 


_ 828. Do you import any Australasian butters ?—Yes ; we 
import Australian butter and New Zealand butter also. 


829. Have they any preservatives ?—Australian butter 
has, New Zealand butter has not; but that is also a class 
that is not sold very extensively in the North, it is nearly 
all sold in the South. 


soa The New Zealand butter comes in cold chambers ? 
—yYes. 


831. Fresh ?—Yes, fresh. 
832. Without any preservative whatever ?—Yes. 
833. And no percentage of salt 2—It contains a certain 


' percentage of salt, but I do not think the salt is added to 


it as a preservative; it is added more to suit the taste of 
the certain district. For instance, take Danish butter, 
we add salt to it; for some parts we have to add as much 
as 2 per cent. of salt, and for some parts only 1 per cent. 
of salt, but that is not done with the idea of keeping the 
butter. We have had absolute proof that Danish butter 
where there has been absolutely no salt whatever added, 
has kept quite as well as butter with 2 per cent. of salt; 
we have tested that ourselves. The adding of the salt is 
done more to suit the taste of the people. In the North 
of England they like what we call a “smack” of salt in the 
an whereas in the south, as a rule, they like it quite 
mild. 


834. (Dr. Bulstrode.) What is your evidence that the 
New Zealand butter you are speaking of contains no pre- 
servative other than salt?—We have been instructed by 
one or two agents that we have out there that they do not 
use it at all. 


835. Have you had it tested on its arrival in this country 
to ascertain really whether any preservative is put in ?— 
No, we have not. I am only speaking from what our people 
in New Zealand have informed us ; we have not clearly ex- 
amined and tested it to see that. 


836. Suppose you did test it, and found that there was 
boracic acid in this New Zealand butter, your views would 
be to some extent altered in reference to the necessity of 
preservatives, would they not?—I do not know that; I 
should want to know first of all how the butter was made. 
I do not altogether disapprove of preservatives. My point 
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is that if butter is made on the latest scientific principles it 
is not necessary to add the preservatives. 


837. Your point is that they are not necessary, and one 
reason for their not being necessary is that you say that 
butter can be sent from New Zealand without any pre- 
servative /—Yes. 


838. But you do not seem quite sure that that is a fact? 
—No. I am not speaking now from tests actually made 
on the butter; I am only speaking from what our agents 
tell us. 


839. Do you know also whether preservatives are used 
in Canada in the butter which is supplied to your firm ?7— 
Our people there inform us that preservatives are not 
used. I believe the Government by Act of Parliament 
forbid the use of preservatives. 


840. You quite approve 
pasteurised cream ?—Yes. 


841. You do not think that any deterioration in taste or 
flavour can be detected ?—No, not at all. 

842. Do you know how long the Danes have pasteurised 
their cream ?—I could not give the exact date; they have 
been pasteurising it for some years ; how long I really 
do not know. 

843. Do you think that the Danish butter is holding i's 
own in the market?—Yes, decidedly so; it is not on!y 
holding its own, but in the North of England it is cer- 
tainly superseding any other class of butter, and certainly 
the Danish butter will command amongst the retailers, as 
a tule, about a penny a pound more than any other de- 
scriptions of butter. 

844. I speak more exclusively of the North?—I can 
speak more of the North than the Midlands. 


845. You have no experiency of the South?—I have 
practically no experience of the South, 


846. Now, taking the New Zealand butter which you 
import without, as you say, any preservatives, can, you tell 
us exactly how long, or approximately how long, it lasts 
after being taken out of the cold chamber ?—I should think 
it will keep sweet for quite three weeks after being taken 
out of the cold chamber—that is supposing it is taken out 
of the cold chamber and is exposed in the ordinary atmos- 
phere without being taken again into the cold chamber. 


of butter made from 


27 


We have experience where it has been good for about y;. 


three weeks ; it will be quite sweet for about three weeks. 


J. Riley. 


847. In what sort of weather ?—In almost all kinds of 16 Noy. 1899. 


weather ; but really the only time of the year when we 
import that butter is in the winter months, and I wouid 
not like to say how it would keep in the summer months. 


848. You only import it in the winter months ?—Yes, 
Australian and New Zealand butter never comes into this 
country except in the winter months. It just comes 
when there is supposed to be a scarcity of butter here. 
It commences to arrive really about October, and finishes 
in April. 

849. How long do you think practically for the pur- 


poses of trade it is necessary for butter to be kept ?—I 


should say it is not at all necessary to have butter kept 
longer than from three weeks to a month, simply because 
there are such facilities now for cold storage. We have 
cold chambers, you might say, in almost every large town, 
and if people wish to keep butter all they have to do is to 
put the butter into the cold chambers, where it will keep 
absolutely sweet. 


850. (Dr. Tunnicliffe.) Do you know of any other con- 
dition of butter than the presence of a preservative upon 
which its keeping apparently depends ?—No. 

851. All butters keep alike, except those that are not 
provided with a preservative, so far as you know ?—A_ 
great deal depends upon the manufacture of the butter. 
If one butter is made a perfect butter, and the other is 
only made an imperfect butter, of course the imperfect 
butter will not keep like the perfect butter. 


852. But given a sample of butter, from looking at it, 
or cutting it, could you tell whether it would keep, or 
whether it would not ?—No, certainly not, 


853. (Chairman.) Would the texture of the butter not 
.be some indication of its keeping quality 7—No, not at all; 
it would not be the slightest indication. 


854. A soft butter keeps as well as a hard one?—Yes, I 
should say so—quite. I should like to mention that 
there is a distinction between a soft butter and a weak 
made butter. Butter can be properly and well made 
and still have a soft texture. This class will keep quite 
as well as a hard made butter. A weak made butter 
which is a badly made one will not keep. 
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PRESENT : 


The Right Hon. Sir Herpert Maxwe tt, Bart., m.p., F.R.8. (Chairman). 


Professor T, E. THorRPE, F.R.s. 
H. TimsBreit Burstrope, Esq., M.p. 


Mr. Cuartzs E. L. Greason, called ; and Examined. 


855. (Chairman.) You are Director of Messrs. John 
Morrell and Co., Limited, I believe ?7—Yes. 


856. And President of the Liverpool Provision Trade 
Association ?—Yes. 


857. Your firm are pork packers and importers, I under- 
stand ?—They are. 


858. We have had a good deal of evidence about the 
pork trade ; I suppose you confirm generally the informa- 
tion that has been given to us that the preservatives borax 
and boracie acid are much more used now than salt ?— 
Yes. Thirty years ago boracic acid and borax were not 
used at all; about twenty-five years ago borax was used 
in a very small proportion ; but since that time it seemed 
to grow from year to year. The public seemed to require 
those mild cured meats which could not be produced with- 
out the assistance of boracic acid and borax; and the 
trade is gradually drifting that way. The borax packing 
is really driving out the salt packing. 


859. What proportion of pork carcases and sides are 
packed in salt now /—We have obtained statistics from the 
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F. W. TuNNICLIFFE, Esq., M.D. 
Cartes J. Huppart, Esq., Secretary. 


different importers, and the result of the investigation is 


come in salt and 75 per cent. in borax. 


860. Are those that come in salt strong salted ?—They 
are hard salted mostly for the Irish trade. The Irish 
trade generally does not seem to want a mild cured meat, 
they want it hard salted. 


861. They have not got into the way of using the mild 
cured meat yet ?—I think it is something in the cooking. 


862. Do you anticipate that there will be a change in 
that respect?—The tendency seems to be growing that 
way even in Ireland. They are taking borax-packed meat 
now instead of salt-packed meat in certain districts ; where 
two or three years ago they would not take borax-packed 
meat they are taking it now. 


865. I presume you are familiar with the mode of evring 
and preserving in America?—I am. I had the charge of 
our packing house twenty-five years ago. 

864. Is there much borax used in curing?—We have 
made inquiries from different packers, and, according to 
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in curing ; neither borax nor boracic acid is used in 
curing. 

865. I suppose the bacon lies in salt for about ten days? 
—In salt or pickle. Some of the bacons and hams are 
cured in pickle, and borax is applied to the surface of 
the meat after it is cured. 


866. In a dry state ?—Yes. 


867. Then when it comes to this country that would be 
washed off —That is washed off thoroughly ; it is gener- 
ally washed in hot water with a stiff scrubbing brush, 
and particular pains are taken to wash the borax all off. 


868. Why is that—because you think it would flavour 
the meat or be deleterious to the consumer?—Yes, I 
think that is so. If the borax was left on the meat I 
think it probably might affect the flavour a little. 


869. Practically, you consider it is all removed ?---Yes 
I think so. 


870. In the washing?—Yes, if properly done. 


871. i suppose the operation of transit is much simplified 
‘by the use of a preservative ?—Yes, it would be. If you 
had to bring it over in salt to keep it in condition it would 
get very hard-salted. The application of borax seems to 
close the pores and to preserve it fresh without making 
it saltv as if it were packed in salt; but if you had to 
bring it over in the condition of salted meat you would 
have to put too much salt on it, and the result would be 
that when it arrived here it would be too salt for the 
taste of the public. 


872. Do you have less difficulty than formerly with 
the meat going bad ?—In what respect? 


873. By taint or fly-blow—corruption ?—Yes, the borax 
drives away the fly. Of course, the meat is supposed to 
‘beg cured before it leaves the curing-house, and it does 
not get tainted after that if it is cured properly. The 
application of the borax has a tendency to keep the fly 
out of it altogether. We suffered a good deal years ago 
from what we call fly-blow, but the fly seems to leave 

-meat altogether that has been dusted with borax. 


874. Have you ever any complaints from your cus- 
tomers against the use of this preservative borax?—No, 
not unless the man was in the habit of getting salt-packed 
meat, and through some mistake he had got borax- 
packed meat, and was not careful enough, perhaps, in 
washing the borax off. He might object to it a little, 
but that is about the only thing. Where a man is getting 
borax-packed meat, and he knows how to treat it by 
washing the borax off, there is no trouble. 


875. What would be the effect on trade, in your 


- opinion, if the use of preservatives was restricted or pro- 


hibited 2—I think it would greatly curtail it, and as the 
public taste is now educated to the mild-cured meat I do 
not think the public would take it in its old condition. 
I think they would object to it. Their tastes are so edu- 
-cated up to that point now that I think it would greatly 


interfere with the consumption. 

876. (Dr. Tunnicliffe.) You say in the proof of your 
evidence, “ The use of borax as a preservative, as above 
indicated, has ever since its introduction been con- 
tinually increasing.” Exactly, what do you mean by 
this ?—I¢ started in an experimnetal way at first, and 
each packer shipped small lots, but meat so treated 
seemed to be growing in favour, and it has grown now 
to be about 75 per cent. of the volume of the business. 

877. But the actual amount used has remained con- 
stant ?—Yes. 

878. Approximately one per cent. ?—Under the one per 
cent. I think in the early stages some of the packers 
who were not exactly posted did put more than 
one per cent. ; they used to sprinkle it a good deal like 
salt. That was where a packer did not understand what 
was required ; that was in the experimental stages, and 
they altered it to about what we have now—one per cent. 
IT think in the early days some of them used considerably 
more than one per cent., but there is really no necessity 
to use more than one per cent., and that is the general 
system adopted now. 

879. How do you know that only one per cent. is used ? 
—From the returns of the packers—each packer has 
made a statement that they use about one per cent.— 
and from my own practical experience ; I have seen it 
packed where one per cent. has been put on, and I have 
seen. meat coming forward each week, and if there was a 
larger percentage on the meat than one per cent. I 
shoul dbe able to tell from/my own experience and ob- 
servation that it would be more than that. 
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880. There would be a thicker crust ?—Yes. 


_ 881. You get very little so-called tainted bacon now /—~ 
Very little. 
882. You used to get a good deal ?—Yes. 


883. Do you know whether anybody has ever tried to 
bring over bacon with a less percentage of boracic acid 
than one per cent. ?—I do not know. 


884. You never heard of a half per cent., for instance ? 
—I do not know that. 


885. You do not know at all about it?—No. I should 
say it might be perhaps a little bit below, and some a 
little bit above, one per cent. ; you could not, perhaps, 
tell to a fraction, but that is about the average. 


886. But you know it has all been one per cent. or 
just over ?—About that. As I say, in the early stages they 
used more, as some of the packers used to throw the borax 
on it just like sait, and then it forms a sort of cake. 


887. For all you know they might be able to use less — 
with the same result ?—It is quite possible within a very 
slight fraction, but I do not think with very much less, 
because they are experimenting all the time, and borax 
is rather expensive. They do not use borax as a matter 
of economy, and they want to use as little borax as pos- 
sible. They would use naturally from a commercial 
standpoint as little borax as possible to produce the same 
result. The question with the packer all the time is how 
little he can use and produce the result. 

828. (Chairman.) What is the comparative price of 
borax and salt ?—Borax, I think, is worth about 6 or 
7 cents a pound in America; that is about 28s. a cwt., 
and salt would be perhaps 40s. a ton delivered. 


889. (Dr. Tunnicliffe.) Do you know how long bacon 
boraxed to the extent of one per cent. would keep ?—It 
depends a gvod deal upon the condition of the weather. 
It ought to keep in a reasonable kind of weather perhaps 
a month, but it 1s better if it is used fresh. 


890. It would not keep longer than a month. It would 
undergo some change that would enable the trade or a 
connoisseur to tell after one month, would it?—f should 
say so, but it is better if it is used fresh ; the fresher 
the better. 

891. Have you been in America yourself ?—Yes. 


892. The pig is not in any way treated, is it—the borax 
is added in no other way than that which you have men- 
tioned ?—No. 

893. Of that you are quite sure ?—Yes. 

894. (Dr. Bulstrode.) As far as I gather from you, the 
only difference between the salt-cured bacon and the 
borax-cured bacon is that one has boracic acid sprinkled 
outside and the other has not?—Hxcuse me, sometimes 
we get mixed in this way; it is all cured by the same 
process. It is a question of the packing, not of curing. 
Salt packing and borax packing is the distinction, but it 
is all cured in the same way. This question of the borax 
applies to the packing after it is cured. 


895. I quite understand that, but I wanted just to get 
that point out; what is the precise object of packing in 
borax ?—To preserve it mild, to keep it mild, as the public 
taste requires it. 

896. In what way do you think it keeps it mild ?—It 
prevents the slime. If you take it without salt cr norax 
the meat gets slimy in transit. The horax has a ten- 
dency to clese the pores and to keep to from getting 
slimy. If you applied sufficient salt to keep it from 
getting slimy and out of condition, it would then get 
very salty and hard salted. 


897. Is the salt absorbed if you pack the nams in salt* 
—Certainly, a certain amount of it is. 


898. Is the borax absorbed ?—I do not think so. 

894. How do you know it is not absorbed ?—I do not 
know chemically that it is so, but my experience says that 
it is not from the quantity that is put on and from the 
taste of the meat after it is washed off. Chemically I do 
not know; I simply speak from a practical commercial 
point when I say I do not think it is. I could not swear 
from a scientific point that it is not absorbed, but my 
practical experience says that the borax has a tendency 
to close the pores, and I do not think much borax goes in. 

900. Have you ever heard of any other method of 
treating hams or bacon with preservatives, either borax 
or boracic acid, than by the way you have described ? 
You say from the inquiries you have sent out that, as 
far as you can ascertain, the method you have described 
is the only one used ?—Yes, from information we have 
received. 

901. Have you ever had any suspicion that there are 
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other methods in vogue, not perhaps in connection with 
those with whom you deal, buf in other parts?—No, I 
do not know that 1 have. 


902. You have never heard of any method of forcing a 
solution of boracic acid into the vessels?—No; I have 
heard of pumping in pickle, and it is quite possible, 
though I do not know, that some of the curers may force 
ssome boracic acid in. I never knew they did, but they 
possibly might if there is any advantage in it ; I do not 
iknow. 


903. You never heard that that is done?—No, but I 
know that there is pickle forced in with the pump. 
Speaking from a commercial standpoint, we are not ad- 
vocates of borax; we simply give the public and the 
trade what they wish, and it is immaterial to us in what 
it is packed so long as the people take it. We do not 
advocate the borax, only the trade requires it, and we 
are taking what the demand calls for. 


904. Would it be possible to bring the dead meat over 
here, and deal with it over here instead of in America? 
—To bring it over and cure it here? 


905. Yes ?—I suppose it would be possible, with certaiu 
appliances. You would have to have refrigerator cars im 
America and refrigerator steamers. The whole thing 
would have to be handled in a refrigerator process, and 
then I suppose it could be done. That has been tried 
by small dealers, but it has been a failure. That has 
been experimented upon. 


906. In what way do you mean a failure—com- 
mercially—Yes. 


907. Has it been a failure with regard to the condition 
of the hams?—TI think there is a certain amount of risk 
in bringing that meat over and in handling it after it 
gets here. 


€08. If that could be successfully done there would be 
no need tor this borax ?—I do not know about that. The 
matter of bringing over fresh carcases has been tried by 
several people that I know, and they have dropped it 
for some reason or other. Why they have I do not know, 
but I know several people have tried it, and they must 
lave found it did not answer. What is the reason they 
dropped it I do not know, but if it had been feasible, as 
they were practical men, I should think they would have 
gone on with it. 


909. (Professor Thorpe.) Would the cost of refrigeration - 


all along the line affect the price materially 7—I suppose 
it would to a certain extent. If you brought over the 
whole carcase you would have to bring the offai. 


910. Do you think that is the real reason ?—The reasois 
of what? 


911. Why the trade has been stopped?—I do not 
know. 


912. (Chairman.) It would have to be carried in faster 
trains, would it not ?—Yes, and the whole system refrige. 
rated. 


913. And that, of course, would add to the expense. 
would it uot?—Yes, it would. Of course, a pig is not all 
bacon ; there is a certain amount of offal in it, and before 
it is made into bacon it has to be cut up into different 
sections. I do not think it would be advisable to bring 
that over in such large quantities. 


914. (Dr. Bulstrode.) You say that for the last twenty- 
five years no case of injury has come beneath your notice? 
—From the food point of view ?—No, not that I know of. 


915. Before that time did you have any cases under 
your notice ?—No, not that I am aware of. 


916. Do you think there was more tainted meat about 
in the old times, when you did not use boracic acid ?—I 
think there was, but not from the fact that we did not 
use boracic acid. I think the improvement has arisen 
more from the fact that our methods have improved in 
comparison with what they were in those days. ‘lake what 
you call summer curing; there was practically no summer 
euring in those days, and it was all cured in the winter. 
Then when what we call ice-curing, summer curing, came 
on they had to have different appliances, and they were 
not exactly posted what to do. The animal heat was not 
go out or taken out of the animal, and we had a good 
many miscures that way. As I say, I do not think the 
packing in borax or salt effects the cure, because it is 
supposed to be cured before it has gone wrong, and it is 
cured before it is packed in either salt or borax, and if 
the meat is not cured borax will not save it. It has to be 
cured before it leaves the packing house, because it has 
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cured before it has left the place it taints in transit. I 
think the fact of its being less tainted than it was a few 
years ago is due to the fact that men understand thea 
business now better than they did in the early stage of 
the business, and are more practical, and can be more 
assurecl of a correct cure. 


917. There would probably have been more tainted 
meat, or approachingly tainted meat, eaten before the 
introduction of borax than after the introduction of 
borax ?—I do not exactly comprehend. 
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918. There weuld be more tainted meat about before ~ 


the method of treating by borax was introduced, would 
you say, than since ?—I think there probably was, but I 
do not exactly think that it arises from the fact of using 
borax. I think the present thethods are better alto- 
gether than those adopted in the early stages of the 
curing. There is this about it: If you are going to 
pack the meat in salt, and the curer knows that, he 
knows that if he cures it hard salted, and packs it in 
salt, it will get very salty, and, therefore, the tendency 
was before the borax was introduced to ship the stuff 
out from the packing house before it was cured, if you 
comprehend ; the tendency was to want it mild, and 
before the meat was actually cured they would take a 
little risk and ship it too soon; they would ship it 
before it cured, and then the taint would develop in 
transit. Now they have a way of placing this meat before 
the public mild, and the curing process is completed 
before it leaves the packing house. I think probably 
there would be more tainted meat from that reason than 
from not using borax, because the inclination is to make 
the meat mild, even in packing in salt, and then ship it 
out in salt before it is cured, and then if it came through 
some warm temperature it would turn taint in transit. 


919. (Chairman.) Tainting takes place before the 
curing is complete ?—Yes. 
920. And fly-blow after the cure ?—Yes. 


921. (Dr. Tunnicliffe.) You say that this refrigerating 
was not a success commercially—lI say that three or four 
people have tried the bringing over of fresh pork and 
curing it here, and they have dropped it ; I do not know 
the reason why they dropped it, but if it had been a 
success from a commercial standpoint they would not 
have stopped. 


922. But the finished product would have had to com- 
pete with this boraxed bacon ?—The cured product? 


925. The finished product as brought over by the re- 
frigerating method when it arrived here would have to 
compete in the market with the boraxed bacon ?—I 
think the inclination was to bring it over here and sell 
it as English ; that is what I think, because the class of 
men who were in it I think brought these hogs and hams 
over from America to cure them on the English system, 
and my idea was that they intended to sell that as 
Englsh bacon and English hams. I think that that 
was the idea, you see. 


924. You have mentioned 1 per cent. of borax as the 
proportion used in packing; [I suppose that is 1 per 
cent. of the weight of the carcase?—Yes, one pound of 
borax to the cwt. of ham. 


925. Can you tell me what is the percentage in salt 
packing ?—I could not tell you that ; it varies. 


926. Is it larger or smaller ?—Much larger. 


927. Very much larger?—Yes, I should think they 
use 5 to 10 per cent., perhaps more than that; quite 5 
per cent., anyhow. 


928. A good deal of that salt I suppose runs to brine ? 
—Yes, the proportion of salt would vary according to the 
demand the bacon was expected to meet. If they want 
it mild they put less, and if they wanted bacon for Ire- 
land they would put more; say 5 to 10, or perhaps 20 
per cent., and more than that of the salt. 

929. Does the borax become liquid, or does it remain 
dry ?—It remains dry. 


930. Then would the tendency of salt to get into the 
substance of the meat be increased by the fact that it 
becomes brine ?—I do not exactly follow you. 

931. You have said that the tendency of the salt is to 
run to brine ?—Yes. 


952. That would get into the meat easier than borax, 
which remains dry ?—Yes. 


933. Is that your opinion ?—Yes, that is it. 
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Mr. 8. Gipson Srnctartr, called; and Examined. 


934. (Chairman.) I think you represent the same in- 
terest as Mr. Gregson?—Yes; I am a delegate from the 
same Association. 


935. Do you corroborate his evidence ?—I corroborate 
generally his evidence. The only thing is that Mr. 
Gregson was asked how long meat packed in borax would 
keep, and he stated that he thought it would only keep a 
month. 


(Mr. Gregson.) Excuse me, a month to be fresh, and I 
thought it would deteriorate a little after that. 


(Witness.) If the meat were cured pretty hardly—that 
is, very thoroughly cured and very dry before it was 
packed—I think it would keep considerably longer, bub 
the very mild meat that is wanted certainly would not, 
and it would be advisable that it should be used within a 
month of arriving here. But it is quite possible to cure 
the meat and pack with the borax, so that it will keep for 
considerably longer. 


936. (Chairman.) Is there any point upon which Mr. 
Gregson has not touched on which you would like to make 
a statement !—I do not know that there is, except I would 
like to impress very much upon you that I think that if 
the borax packing, which, of course, is quite a distinct 
thing from the curing, were done away with it would 
destroy the Canadian business. I may say that the 
Canadian bacon absolutely and entirely comes forward 
packed in borax. Though there is altogether 25 per cent. 
of both Canadian and States meat that comes forward 
packed in salt, it is the most exceptional thing to ever hear 
of any salt-packed meat coming from Canada. Canadian 
meat is nearly all put up in the same shape as the Danish 
bacon, and is very mild, and is intended to compete 
against the Danish bacon. It is very much in the same 
style as our Wiltshire bacon. If borax packing were done 
away with it would simply destroy the entire Canadian 
trade. I think it would be impossible to bring the Cana- 
dian bacon forward in the shape that it is now put up, 
unless borax packing were permitted. Then there is 
another thing. You asked about bringing hog carcases for- 
ward in refrigerators. I think I can give you a little infor- 
mation as regards that, but not exactly as to bringing it 
forward in refrigerators. In old times, about twenty years 
ago, or more, in America, in the western parts, where 
there were not packing houses, and where the hogs could 
not come along alive and be killed and cured at once, they 
used to kill the hogs upon the farms and freeze them, and 
send them down in a frozen condition to New York and 
Bcston. In those days we had a packing house at New 
York, and we used to pack a good deal of this meat in the 
winter time, but that meat was always much inferior to 
‘the meat that was killed and cured fresh. Apparently 
the process of refrigerating or being frozen fastened up, 
I suppose, the juices, and the meat had to be thawed to 
a proper temperature before it could be cured. The effect 
of that seemed to be that you turned out a much 
inferior class of meat, and it had to be sold at considerably 
less money. Also when it came forward here to this side, 
if it was used up promptly, and at once it was all right, 
perfectly sound and sweet, though not as nice flavoured or 
nice coloured in any way as the fresh killed meat would 
be; ‘but if any one who was not accustomed to using this 
meat kept it long before drying it out, or after, it went bad 
much more rapidly than the ordinary cured meat. That 





is a trade that died out, I should think, twenty years ago. 
You asked that question, and I thought that our experi- 
ence in New York might give you a little light on what 
possibly might be the effect of carcases coming forward in - 
refrigerators, and then being cured here. 


937. That applies to frozen meat ?—Yes. 


938. There is a difference between the frozen meat 
trade and the cold chamber meat, is there not. They do 
not lower the temperature to the freezing point now do 
they ?—I do not know enough about it ; I thought they had 
to do. 


939. Your firm are general provision merchants, are 
they not ?—Yes, our firm are agents for at least one pack- 
ing house in the States, and one in Canada, and I am also 
interested in another one in the States, and one over in 
Ireland, so I know a good deal about the packing part of 
the business, though practically I have never had charge 
of a packing-house. 

940. Coming now to the other products which you 
import, do you deal in butter?—Very slightly; I really 
can give you no information about butter that would be of 
any value at all. 


941. Fish ?—No. Cheese is the only other product th:s 
we really deal largely in besides the hog product, 


942. I hope you do not think me too inquisitive ?— 
No; I shall be only to glad to help you. I am only 
sorry that I cannot give you more information. 


943. (Dr. Tunnicliffe.) You said if you cured bacon 


and put on borax it would keep very much longer than a 


month ?—If bacon were cured very thoroughly. Of course 
the question of mild curing is more or less a question of 
the time that is given to it in the salt. 


944. Do you mean by curing “very thoroughly,” more 
salt /—A longer time in the salt. 


(Mr. Gregson.) I wish to confirm what Mr. Sinclair 
said. When I said that meat will keep a month in borax, 
as Mr. Sinclair says, if you cure the meat by making it 
hard it will keep very much longer; but that is not the 
idea of borax packing. You see we want meat, cured 
mildly, and packed in borax, and, then I think that Mr. 
Sinclair confirms it, that if will keep about a month. Ik 
will keep three or four if it is cured hard; but that does 
away with the idea of borax packing. ; 


(Professor Thorpe.) Have you any idea whether any 
boracic acid or borax is left in the carcase? Do you know 
whether it is or is not? 

(Lhe Witness.) Do you mean if it is washed off here ? 


945. Yes ?—I should think there would be a mere trace. 
Of course borax being an antiseptic, closes up the pores, 
and probably there is a mere trace of borax left. I think 
it 1s not possible that it could be absolutely all washed 
cff ; but I should think practically it is nearly so. 

946. If boracic acid was found in the interior of the meat, 


how do you imagine it got there ?—I really could not tell 
you. 


947. Have any complaints been made to you, or have you 
heard of any complaints as to the effect of eating ham or 
bacon which has been cured ?—No, I have never heard of 


that, and I have eaten a great deal, and it has never done 
me any harm yet. 


My, LL. K. 
Boseley. 


Mr. Leonarp Kincrrt Bosenzy, called; and Examined. 


948. (Chairman.) You are analyst to Messrs. Keiller 
and Son, Limited ?—I am. 

949. What are they ?—They are manufacturers of jam, 
marmalade, all sorts of confectionery, candied peel, and 
table jellies. I think that is the whole. 


950. May I ask if you are here to give evidence chiefly 
as to the products of that firm, or on the general question 
of the use of preservatives ?—I intended to give evidence 
particularly with regard to the amount of colouring matters 
which that firm are in the habit of using in all kinds of 
confectionery ; and I have also several details as to the 
amount of colouring matters and preservatives in other 
kinds of food, which I have gathered from my own practi- 
cal experience as an analyst. 


951. I-see you put dairy products first; namely, milk, 
cream, butter, and condensed milk ?—Yes, that is so. 


952. What are they most fréquently treated with ?— 


Borax, boracic acid, formalin (which is a 40 per cent. 


solution of formaldehyde), very occasionally with salicylic 
acid, and also nitrates and sulphites. 


953. In what proportion have you found them ?—The 
proportions of borax added to milk by the average dairy- 
man, vary from one part in 1,000, up to one part in 
10,000. Those are the outside limits, and I have never 
found any cases outside those two figures. 


954. Would one part of boracic acid in 10,000 have any 
appreciable effect as a. preservative ?—I should think it is 
extremely doubtful. I should say that the quantity was 
almost too small; but, nevertheless, I have found milks 
with that quantity.. I have known cases in which dairy- 
men have added that quantity under the impression that 
it would produce some preservative effect. 


955. But higher proportions are more frequent ?—Yes, 
they are more frequent. 
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956. Are they almost universal, in London, for in- 
stance ?—They are not universal. I should say that about 
50 per cent. of the dairymen in London use a preservative 
of some sort. I would not like to say that it would be 50 
‘per cent. boracic acid ; there might be 25 per cent. boracic 
acid, and 25 per cent. formalin. 


957. Before we leave the dairy products, I should like 
to ask you whether you have found much trace of preser- 
vatives in butter /—Butter, I should say, is more heavily 
preserved on the average than milk. I believe that I 
would be justified in saying that from 50 to 60 per cent. of 
the butter samples sold in London would be preserved. 
I know that all the French produce which comes over 
mene is systematically preserved with borax and boracic 

acid. 


958. Do you find the borax in the substance of the 
butter ?—All butter contains a certain proportion of water 
—a small proportion which cannot be eliminated—and it 
is in that water really that the boracic acid is in solution. 


959. Do you know how it is mixed with the butter ?— 
Yes, it is put in during the churning process. 


960. During the churning process ?—I mean to say that 
after the butter is manufactured it is put in, and then 
worked again. After the butter is formed it has to be 
mixed in again, sometimes in the worker, I believe. 


961. Are you speaking now of French butter ?—Yes. 


962. That is almost exclusively factory butter, is it 
not ?—I believe so. 


9635. Then it would not be in the churn that the pre- 
servative was put in; it would be in the handling after- 
wards, would it not? However, I do not want to ask you 
anything that you have not actual knowledge about /—I 
cannot say. J have only made butters myself from the 
point of view of testing the effect which these preserva: 
tives would have; and I know that I worked them in in 
that way myself under the impression that that was the 
way they were usually worked in, but I have no further 
_ information on the subject than that. 


964. What are the other substances which you have 
examined ?—I next wish to group together such sub- 
stances as are acid in reaction. Under that heading I 
would class marmalade, jams, wines, beer, lemon squash, 
lime juice, and fresh fruit. 


965. What class of wines have you examined ?¢—I am 
unable to say that I have examined any wines myself for 
preservatives, but I have been working in a laboratory 
in which such examinations have taken place, and I have 
the amounts which the analyst who did the analyses found 
in those particular samples, but I have no personal ex- 
perience beyond that. 


966. Have you any personal experience of beer ?—I 
have no other personal experience of beer beyond in the 
same way as I have of wines. 


967. Of preserves, I suppose you have?—Yes, I have a 
large experience of preserves. 


968. Perhaps you would tell us the result of your ex- 
perience with them?—My experience with preserves is 
that certain makers systematically use preservatives in 
every jam they send out. I should say that the 
average proportion of English jam manufacturers using 
preservatives would be 50 per cent. The usual pre- 


serve employed is salicylic acid, that is because of the ~ 


peculiar form of—well, decomposition which occurs in 
jam, which is due to fermentation ; and salicylic acid is 
practically the only preservative, with the exception of 
benzoic acid, which is a good thing to stop fermentation, 
and therefore that is pretty nearly universally employed 
when a preservative is used at all. It is used in the pro- 
portion of about half an ounce of salicylic acid to 1 ewt. 
of jam, which, when calculated out, comes to one part in 
3,500. I believe there is at present a firm in London 
who are trying to get benzoate of soda taken up as a 
preservative for jams, because it is a good thing as an 
anti-fermentative, but it is not being used, at any rate at 
present, in any great quantity. 


969. Is there any preservative added to the fruit before 
it is preserved ?—By the jam makers, do you mean? 


970. Yes?—No, not in my experience ; I have never 
‘known of it. I have known of cases in which fresh rasp- 
berries exposed for sale upon a stall have been sprayed 
with formaldehyde, but I have no details; I have never 
heard of a jam manufacturing firm in any way treating 
their fresh fruit with a preservative before cooking it. 

971. (Professor Thorpe.) Would you kindly tell the 
Committee what has been your previous experience and 
training—you spoke of being in a laboratory where you 
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had generally to deal with these kinds of. things ?—Yes ; 
I was trained by Mr. Otto Hehner, the late president of 
the Society of Public Analysts, and I had some experience 
with many other things besides jams and marmalade in 
his laboratory. After that I was second chemist to the 
Aylesbury Dairy Company for four years, and that is 
where I got any knowledge I have as regards butter, milk, 
cream, and so on. 


972. How long have you been in the employ of Messrs. 
Keiller and Son /—About two years and a-half. 


975. You said, I think, that about half of the butters 
which were sold in London contain preservatives ?—I 
meant by that to say that half the butters which had come 
into my hands in any way since I have been an analyst 
were preserved. I should say 50 per cent. of the London 
butters were preserved. 


974. Do you mean by that both imported butters and 
those which were made in the neighbourhood of London? 
—Yes, that is including every kind of butter. 

975. Is it your experience that all the butters which 
are made in the vicinity of London, for example in Wilt- 
shire, would contain preservatives?—I should say that 
it would depend where they were to be supplied to. In 
regard to the butters we used to have at the Aylesbury 
Dairy Company sent up and specially made for us in Wilt- 
shire, the makers would not be allowed to use a preserva- 
tive of any description ; but it does not follow from that 
that if they were supplying any other buyers they would 
not use it; in fact, 1 believe in some cases they would 
be particularly requested to use it if the people who were 
buying wished the butter to keep for a long period of 
time. 

976. (Chairman.) I must remind you that what we want 
is your own knowledge, and not hearsay. Professor 
Thorpe asked you if it was within your own knowledge 
that 50 per cent. of the butter used in London was treated 
with a preservative ?—To that I should simply reply that, 
taking the butters that I have analysed myself which are 
supphed io London, it 1s my experience that 50 per 
cent. are preserved in some way. 


977. Then that knowledge does not extend to the 
Wiltshire butter ?—No. 


978. Except what came to the Aylesbury Dairy Com- 
pany ’—Except what came to that company. 


979. And that was not treated ?—That was not pre- 
served. 


980. (Professor Thorpe.) Was it part of your business 
as chemist to the Aylesbury Dairy Company to verify the 
non-existence of boracic acid and other preservatives !— 
It was. 


981. May I ask whether the Aylesbury Dairy Com- 
pany has subsequently added any preservative /—They 
did not use any preservatives in any form whatever in 
any substance which they sent out, with one exception, 
and that was stopped, I think, three years ago—that was 
the cream in jugs. 


982. Do they make clotted cream ?—Yes, they do make 
clotted cream. ; 


983. Do they put preservatives in that ?—No. 


984. Is it your experience that preservatives are not 
required for clotted cream ?’—I should say that preserva- 
tives are required for clotted cream if you wish it to keep 
for longer than two days in summer. 


935. Are you able to say from your own knowledge in 
what direction the use of, or the preference for, preserva- 
tives is tending? I mean, do you find, for example, that 
some preservatives are coming into more general use than 
others ?—Do you mean with regard to butter alone, or 
with regard to what? 


986. Generally. I will put it in another way: Is boracic 
acid becoming more generally used as a preservative than 
other forms ?—TI should say it was, with the exception of 
jams and preserves, or anything of that kind. It would 
not be coming into more general use in that case, because 
it is not nearly so good an anti-fermentative as salicylic 
acid. 


987. I gather that in those cases, and in the case of 
fruits, salicylic acid would be preferred ?—Salicylic acid 
is the preservative of the jam-maker ; practically no other 
is used. " 

988. In solutions or extracts from fruit salicylic acid 
yrould be used ?—Just so. 

989. Confining ourselves for the moment to milk, is 
the use of formalin in milk extending, or are the milk 
dealers finding that boracic acid is alone sufficient for 
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their purpose ?—I can speak as regards that point from 
my experience up to 24 years ago, but I can give you no 
information that is more up to date than that. I shou!d 
say that up to that time the proportion was about half 
and half—that half the milk dealers who used preserva- 
tives used to employ borax and that half used formalin. 


990. Have you had any experience of the use of forma- 
lin as an antiseptic? I mean to say, have you had occa- 
sion to witness the behaviour of formalin applied anti- 
septically as in milk?—Yes, I have preserved several 
samples of milk with formalin. 


991. Have you any information to give to the Cum- 
mittee as to its behaviour?—Yes, I can give the Com- 
mittee some information upon that point. 


992. As to the behaviour of the milk under the in- 
fluence of formalin?—Yes. The amount of formalin added 
to the milk varies from one part in 10,000 up to -05 per 
cent., or one part in 2,000, which latter amount (one part 
in 2,000) will keep milk for months in an unchanged 
condition. That is all the information I think I can 
give the Committee upon that point. 

995. Have you made any estimations ever of the amount 
of formalin in milk ?—No, I cannot say I have. 


994. You are not able to say, for example, whether the 
formalin persists in the milk when once added to it ?—Ii 
must do so to a great extent, or the milk would not keep. 


995. (Dr. Tunnicliffe.) To go at once to the subject of 
formalin, you said that ‘05 per cent. kept milk un- 
changed for months ; that was so, was it not /—Yes, that 
was so. 


996. What do you mean by “unchanged” ?—By the 
word “unchanged” I mean to say that the milk would 
be what is generally known as sweet—that is to say, that 
very little, if any, lactic acid would be formed in the 
presence of that amount of formalin. 


997. You are not prepared to say that no lactic acid 
would be formed?—I should not be prepared to say 
that no lactic acid whatever would be formed, but it must 
be a small amount, because the milk does not curdle on 
keeping. 

998. What would be the reaction of the milk; would 
it be strongly acid, or what ?—It would undoubtedly give 
a reaction with litmus paper. 


999. It always does, does it not ?—It always does. It is 
amphoteric. It gives both an acid and an alkaline re- 
action ; but, of course, if lactic acid was formed it would 
give an acid reaction. 


1000. Was the reaction changed at all in this milk that 
you kept for months with -05 per cent. of formalin ?—I 
cannot say that I tested it. 


1001 Did you make any further experiments with 
this milk—any physiological experiments, for instance? 
Did you give it to anybody or take it yourself, or any- 
thing of that kind ?—No, I did not. 

1002. Therefore you are unavle to say that that milk 
would be fit for consumption ?—I should be unable to say 
that the milk was fit for consumption. I meant to say 
that, as far as the taste was concerned, you could not 
detect any very increased acidity after the use of that 
amount of formalin. 


1003. Have you made any experiments with rancid 
butter ; have you analysed any samples of rancid butter? 
—yYes, I have had some samples of rancid butter to 
analyse. 


1004. Have they contained preservatives ?—Not to my 
knowledge ; I could detect none. 


1005. Have you made any experiments yourself with 
regard to the length of time butter will keep with pre- 
servatives ?—I should like to say on that point that some 
experiments have been made, but then I must not talk 
here except from personal knowledge. 

1006. (Chairman.) Your personal experience is more 
valuable to us, of tourse?—I only know of some experi- 
ments that have been made on that point, but I cannot 
give you any information on that point of my own. 


1007. If you witnessed those experiments then you 
could speak of them from your personal knowledge?—I 
did not witness them. 


1008. (Dr. Tunnicliffe.) You have not made an experi- 
ment yourself with regard to the length of time that butter 
will keep with various preservatives in varivus propor- 
tions ?—No, I have not. 


1009. With regard to the jams, what do you make your 
jams from at Messrs. Keiller’s ; is it imported yulv 7—No, 
the whole of the jams, with the exception of apricots, are 
made from fresh fruit, which is sent up from the country 
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during the fruit season. Apricot ja mis made entirely 
from ioreign pulps, mostly Spanish, and, I think, Aus- 
tralian. 

1010. (Chairman.) Perhaps I may interpose a question 
in order to make your position clearer. It may appear 
very ignorant to you, but what do Messrs. Keiller require 
with an analyst Their primary idea, I believe, in start- 
ing a laboratory was this: Jams had been made till 
within two years ago by absolutely rule of thumb methods, 
There was no scientific knowledge of any description 
about jams; in fact, I believe until I went to Messrs. 
Keiller’s there was no jam analyses at all. Their idea in 
starting a laboratory was, if possible, to find out firstly 
what percentage of sugar (and that, of course, includes 
inverted sugar formed by the action of the acid of the 
fruit on the crystallised sugar) which is put in is neces- 
sary—what percentage of these total sugars is necessary to 
keep a jam without either fermenting on the one hand or 
erystallising on the other. 


1011. (Professor Thorpe.) But, of course, there are 
other problems than that still ?—Many other problems, 
but that was one of the first ideas. ~ 


1012. (Dr. Bulstrode.) I did not quite understand you 
as to whether you had examined very many specimens of 
milk, butter, and cream for preservatives, or whether that 
has only been done in your presence ; I did not quite 
understand your answer to that question as to what your 
actual experience in reference to milk, butter, and cream 
has been ?—In Mr. Hehner’s laboratory I have examined @ 
fair number of samples of milk and butter, but. at the 
Aylesbury Dairy Company there was no necessity to do 
that, except in the case of outside butters, which we 
bought. I mean either French or other foreign butters. 
Their own butter, that is the butter which was manufac- 
tured on the premises—and the milk, for that matter— 
were not often examined for preservatives. 


1013. Upon what method of selection of butters was 
your estimate based of the 50 per cent. of butters in 
London containing preservatives ?—It was based on the 
samples which are submitted to a Public Analyst’s labora- 
tory, taken by inspectors, ands brought in by private 
individuals, and that sort of thing. 


1014. Would there be anything in that method of selec. — 
tion which would not tend to the probability of those 
samples which reached the Public Analyst being in some 
way treated ?—In some way treated ? 


1015. I mean would it be quite fair to conclude that 
because in a certain Public Analyst’s laboratory 50 per 
cent. of the butter that is examined contained preserva- 
tives, therefore half the butter supplied to London con- 
tained preservatives?’—That is a point for the Com- 
mittee to judge ; I was merely giving my own practical 
experience upon the subject. 

1016.- Were the samples drawn from many sources ?— 
I think that, taking them on the average, they were 
drawn from a great many sources; they were not all the 
products of one firm, or of two or three firms, which 
were sent in. 


1017. During how long within your experience did the 
Aylesbury Dairy Company use no preservative whatever ? 
—From my own practical experience I can state that from 
six and a half years ago they have used no preservatives 
in any article except in this potted cream, which, as I say, 
owing to the action taken by analysts against preservatives 
was stopped about four years ago. 


1018. They have found it possible to carry on their 
large business without the use of preservatives at all?— 
I believe that the Aylesbury Dairy Company’s opinion is 
that they are perfectly prepared to run their business with- 
out preservatives at all. 


1019. In all periods of the year ?—During all periods 
of the year, even in the hottest summer months. I can 
speak from my own experience on that point. The whole 
of the milk supply of the Aylesbury Dairy Company 
during the four summers I was there had no preservative 
of any kind whatever in it. 

1020. What is the longest distance, can you tell us, 
from which the Aylesbury Dairy Company obtain their 
supplies ?—I should say the extreme west of Wiltshire 
would be the farthest point, or perhaps Cheshire. 


1021. Would the bulk of their supply come from nearer . 
London?—No, it would be nearly all from Wiltshire, 
Berkshire, and the surrounding counties, and I think 
Gloucester aiso ; but perhaps that would be further west 
than Wiltshire. I know there were just a few farms in 
Gloucestershire. \ 

1022. How long a time would elapse between the milk- 
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ing of the cow and the distribution of the milk as a rule 7— 
I should say ten to twelve hours. 


1023. Did the butter come from the same area of supply 
in the main?—The butter comes partly from Wiltshire, is 
partly manufactured by themselves on the premises from 
surplus cream and milk left over from supplying cus- 
tomers, and is partly drawn from French and Danish 
sources. 


1024. (Chairman.) You just now specified the term of 
ten or twelve hours; what does that cover—from the time 
of milking, to what?—The railway journey up to Pad. 

. dington, and from there to the Aylesbury Dairy Company, 
the treatment it received there—I mean in being made up 
into bulk, end so on, and given out to the different churns 
—and the time it takes to get to the consumers. 


1025. But there is a good deal of difference between its 
arriving at its destination at the Aylesbury Company’s 
depot and its arriving at the customers; that is, what I 
want to get at /—That ten hours, I should think, it would 
be fair to take up to the time it left the dairy, but not 
when it reached the customers. . 

1026. Is it pasteurised before leaving the dairy ?—No. 

1027. None of it ?—None of it. 

1028. (Dr. Bulstrode.) We have got, I think, to the 
question of butter. Did I understand you to say that 
‘some came from Normandy ?—I could not say the precise 
part; I know it was French butter. 


1029. What other foreign butters?—Danish occa- 
sionally, not often. — 


1030. Any other foreign butter ?—Not that I know of. 


1031. Have you tested both those butters, Danish and 
French, for preservatives ?—I have. 


1032. What have you found ?—In French butters I Lave 
found, not always, but very often, boric acid. 


1055. How much ?—I have not estimated the quantities. 


1034. And in Danish ?—I cannot give you any particu- 
lars with regard to Danish ; they were very few samples, 
and my memory will not carry me as to what I did with 
them. 

1035. Do you think they contained preservatives ?—I 
do not think so. 


1036. Then the Aylesbury Dairy Company do receive 
products which have been preserved artificially ?—In 
years gone by they may have done so; what they are 
doing in these last two years since I have left, with regard 
to butter, I cannot say; but I know for a fact that the 
cream in pots was stopped owing to the preservative. 


1037. During your time with the Aylesbury Dairy Com- 
pany butter supplied to them contained preservatives 
within your knowledge ?—Yes. 


1038. Where does the chief cream supply come from ? 
—The cream supply is partly from Wiltshire, and the 
farmers who supply the milk; but is mostly prepared 
from milk, on the company’s premises. 


1039. Is it your opinion that the trade in cream can bt 
earried on without the use of preservatives?—It can be 
carried on by a large company« They, havmg an enor- 
mous number of customers, would probably succeed in. 
getting about the quantity of cream which they would 

need, and selling it all in the course of the day, and what 
they did not sell they would churn into butter ; but in the 
case of a small dairyman, who, perhaps, makes his living 
on small quantities of cream, I very much doubt whether 
he would get on without a preservative, I mean, of course, 
to make the thing pay. 

1040. (Chairman.) We have had so very much evidence 
on bacons and hams that, unless you have something 
special to tell us, I do not think we need trouble you ?— 
Thank you; I think I would rather not give you evidence 
on that point then. 

1041. (Dr. Bulstrode.) May I just ask what has been. 
your experience with regard to bacons and hams ?—Do 
you mean in a public analyst’s laboratory ? 


1042. As to the method of the preparation of bacons 
and hams ?—TI cannot speak at all from practical experi- 
ence on that ; I can only speak from what I have been 
told on the subject. 


1043. Could you tell us the source of your knowledge, 
and of your statement that “these bacon and hams are 
usually soaked in a solution of borax or boracic acid, and 
then dried ” ?—As I say, I have no practical knowledge on 
that subject. That is simply information that I have 
received from a man who is now in our employ, and who 
used to be in the employ of a man who treated hams and 
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bacon. He told me that that was the way it was done. 
Tt is hearsay. 


1044. (Professor Thorpe.) Inasmuch 4s you have been in 
a public anaylst’s laboratory, I should just like to ask you 
whether it has fallen to your duty at any time to deter- 
mine the amount of boracie acid which may be present in 
ham or bacon ?—No, it has not. 


1045. (Dr. Bulstrode.) Has the worker from whom you 
get this information had very great experience himself in 
the practice ?—I should say not; I do not think he was 
there for a long period. 

1046. (Professor Thorpe.) Have you any knowledge of 
fiuorides coming in as antiseptics?—I know that sodium 
fluoride is being used as an antiseptic ; but from experi- 
ments which I have made myself with regard to the use 
of sodium fluoride as an antifermentative in jams, I think 
it does not work at all well. I believe it is used in other 
ways, and for preserving other substances than jam; but. 
it does not seem to work well as an antifermentative. 


1047. Have you any knowledge, may I ask, speaking 
generally, of any deleterious action exerted by such pre- 
servatives as you have now mentioned ?—Any knowledge 
from my own experience ? 


1048. Or from your own observation?—I should not 
like to say that I have. 

1049. (Chairman.) Now, as to colouring matters; 
have you directed much attention to them ?—A great deal 
with regard to confectionery and jams. I think I have 
a complete list of the colouring matters with both their 
trade and scientific names, which are used in our own 
firm for colouring all kinds of sweets. I can give you the 
complete list of these; with the quantities that are used. 
(See App. No. 18.) 


1050. But, first, as to your experience with the dairy 
trade. There is a certain amount of colouring matter used 
there, is there not ?—That is so. In the dairy trade the 
colouring matter that is practically always used is annatto, 
which is an extract of a plant, Bixa orellana. I had some 
difficulty in finding out what quantity of this colouring 
matter was used, because it is usually sold in an aqueous. 
solution for colouring milk, and in a solution of cotton- 
seed oil for colouring butters. I managed to get to the 
original extract from the plant, and [I find that the 
average amount of this colouring matter used in milk is 
about one part in 500,000, that is of the original substance 
of the solution which is sold to a dairyman, and which, of 
course, contains a lot of water or cotton-seed oil, as the 
case may be. 


1051. That would be quite insufficient to affect the 
flavour ?—Quite insufficient. ? 


1052. Has the plant got any native flavour?—I do not 
know. I have no experience of that. 


1055. The next group you take consists of condiments ? 
—Yes, that is so. 


1054. Among those, what are the chief colouring 
matters you find. I should like to ask you one question 
on that?—The information I have obtained on ail these 
sorts of condiments is from a man who has had, I think, 
six or eight years’ experience of their manufacture, and E 
have no absolutely personal experience on the subject ; 
but I have every reason to believe that his information 
is correct, and these details I am able to give you are what 
T have from him. I do not know whether you would 
choose to accept them or not. 


1055. I am in the hands of the Committee ; for my own 
part when an analyst comes into the box I should like te 
confine myself to questioning him on what he has done 
himself. Has your informamt supplied you with the 
proportions ?—Yes, he has in some caxes. 


1056. Would you be good enough then to give us the 
proportions ’—The first article in which he gave me the 
proportions which he prepared, was for the red pickled 
cabbage for a certain firm whose employ he wasin. If the 
colour of this pickled cabbage was at all off they used 
to add four ounces of sulphuric acid to a 40-gallon barrel. 
The sulphuric acid, of course, reddened the colour, and 
gave it a much brighter appearance. That sulphuric acid, 
perhaps, could be hardly classed as a colouring material ; 
but at the same time its effect was much of the same kind 
of thing. With regard to piccalilli, that has 3lbs. of tur- 
meric to a 40-gallon barrel as a colouring matter. I think 
those are the two chief pickles which I have. I do not 
think the other matters in the list would interest the 
Committee, seeing that I cannot speak to them from 
personal experience. 


1057. (Professor Thorpe.) Of course, strictly speaking, 
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sulphuric acid, as you rightly say, is not exactly a colour- 
ing matter; vinegar woud, no doubt, brighten the colour 
of the cabbage, but perhaps not quite to the same extent ? 
—Not quite. 


1058. Of course, acetic acid or an organic acid has not 
quite the same power in reddening the cabbage as a 
mineral acid would have ?—No. 


1059. But, of course, there is very little left in of the 
mineral acid. Ags regards the other, the addition of tur- 
meric to piccalilli, that may be regarded as a natural 
product to add just as you add turmeric to curries in the 
same way ?—Just so. 


1060. That is scarcely a mis-use of a colouring ageni, is 
it ?—No, I should say it was not; it is an ordimary con- 
stituent in that case. 


1061. (Chairman.) Do Messrs. Keiller do anything in 
preserved vegetables, like peas ?—Nothing of that kind at 
all; bottled fruits are the only things we do 1n that way. 


1062. I suppose they are coloured to a certain extent? 
—No, the bottled fruits are not coloured, neither are they 
preserved ; they are sterilised. 


1063. In jams, I presume, there is a certain amount of 
colouring maiter ’—Yes. In reference to jams, I can 
give you a good deal of information which I have as regards 
the colouring matters. First of all the colouring matter 
most often used in jams, in fact, which is practically uni- 
versally used for all jams of a dark-red colour, is magenta 
or fuchsine, which is an acetate of rosaniline, or a hydro- 
chlorate of rosaniline. That colouring matter with jam 
makers who do use colouring matter is practically the 
universal material. There is another colouring matter, 
which is called vermilion, and is a lighter red, “which is 
also used by jam manufacturers. Iam sorry I cannot give 
you the absolute composition of that, but I know it is an 
aniline dye. Then with regard to the amount of these 
colouring matters which are used in jams, magenta is 
added usually at about the rate of half a gramme to a 
hundredweight of jam; that is to say, if you calculate it 
out, one part in about 100,000. Very seldom indeed the 
amount of magenta would get as high as one part in 
75,000; that would give you a most brilliant looking jam, 
and it would be quite an outside quantity. Vermilion is 
usually added at the rate of about 1 in 80,000 parts. Those 
are practically the only jam colours that are used largely, 
It is very seldom indeed that apricot and marmalade and 
yellow jams are coloured, because the lighter the colour 
in the case of those fruits the better, the jam would then 
be bright; but in the case of dark coloured: jams, 
when the fruit happens to be a little bit off colour, it is 
quite a common thing to find magenta. Then as regards 
confectionery, if the Committee like I can give them a 
complete list of the colours which are used in confectionery 
making, and also some of their scientific equivalents. 


1064. If you please ?—The first colour that is used is 
known to the trade as French cream pink—rhodamine. 


1065. (Professor Thorpe.) Perhaps it would be better 
if you would kindly hand in that list, or a copy of it, to the 
Committee?—Yes. Shall I make a copy of it and send it 
on? [ dc not think you could perhaps get it from my 
notes. 


1066. If you will kindly do so we shall be obliged. 
Perhaps you will furnish it to Mr. Huddart. I understand 
we shall have the scientific equivalents of all these things ? 
—i am sorry to say that I cannot give you the scientific 
equivalents of the whole of them, but I can give you, I 
think, more than half. I had exceptional trouble with 
the manufacturers of these colours ; they practically de- 
clined to give me any information, but I managed to get 
hold of more than half of the scientific names; that is all 
T could do. 


1067. (Chairman.) It would be interesting if you will 
make the list up as far as you can?—Yes, I will see that 
that is sent in. (See App. No. 18.) Then, going on 
a little farther, I have brought up for the inspection 
of the Committee, if they would like to see 
them, samples of sweets of several different 
kinds, labelled with the amount of colouring matters 
in them. These, I think, would enable the Com- 
mittee to see at a glance exactly what the depth of colour- 
ing matter ordinarily used in sweets is. I can give you 
the whole of the figures for these particular sweets. I think 
they are all labelled with the various colouring 
matters. With regard to lozenges, first of all the colour- 
ing matter in an ordinary lozenge varies in amount from 
one part in 2,500 in the deepest coloured article, up to a 
very delicate colour, which is made from one part of colour 
in 50,000 parts of sugar. / 


1068. (Professor Thorpe.) If you would kindly leave 
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that box I should be glad to have an opportunity of going 
through them. I do not think they are likely to be eaten 
here ?—I will leave the box. I think you will find the 
labels of the various amounts of colouring matter on the 
top of each row, if they have not been removed. I may 
say that those sweets have been prepared under my in- 
spection during the last week, and I can vouch for the 
amounts of colouring matters ‘that have gone into them, 
because I put them in personally. 


1069. They are commercial examples, I presume i 
Those are just as they would go out in the ordinary way, 
Those sweets are coloured with one or other of the colour- 
ing matters in that list I have given you. 


1070. (Chairman.) Do you think we have exhausted 
the subject of colouring matters now?—I think I have 
given you the quantities which are added to the jams and 
the quantities which are added to the confectionery, and 
the names of the different colours. I think you have a 
complete list for both jams and confectionery. — 

1071. (Dr. Bulstrode.) In your proof you say: “The 
amounts of colouring matters in the other substances 
quoted above can be given at the meeting of the Com- 
mittee, also experiments conducted as to the effect of 
colouring matters on digestion by pepsin and pancreation, 
and the above synopsis amplified ” ?—Yes, just so. 


1072. Could we have those experiments; were they 
conducted by yourself?—No. That is a reference to 
where these experiments can be found. 


1073. Could we have the references ?—Certainly. You 
will find them in the “ American Chemical Journal.” 
They are experiments conducted by H. A. Weber, 

merican Chemical Journal,” 1896, xvili., pages 1092 
to 1096. 

1074. Is it your experience that metallic colouring 
matters are used at the present time /—Metallic colouring 
matters, as regards our own firm, are not used at all. 
There is one thing I should like to ‘make a remark about, 
and that is, these colouring matters which we use at the 
works, the aniline colouring matters, are prepared by a 
firm in London, and I know that they are about as free 
from arsenic and lead as they can possibly be. The em- 
ployees of the people who make these colours, and send 
them down to us—in fact, the people who are working : in 
the colour department all. day long I should think absorb 
more colour into their system than anybody else. It 
seems to produce no effect on them at all; their health is 
perfectly good in every way. 


1075. Further on in your synopsis you mention 
“sausages, potted meats, cakes, cocoa, and such vege- 
tables as peas and beans” ; have you any knowledge your- 
self of the use of the mineral colouring matters with the 
peas and beans—such as copper, and so on?—None 
beyond whee I have learnt in Mr. Hehner’s laboratory. 
In some samples which we had there to my Rerpepane know- 
ledge there was copper. 


1076. Can you tell us the amounts found in peas and 
beans within your knowledge?—I could do so, but not 
off-hand ; I mean I could send them, if you like, with the 
confectionery details. 


1072; (Chairman.) Yes, that would be desirable, I 
think, if it is not giving you too much trouble ?—Not at 
all. I will make a note of that, and get the figures and 
send them. I have them in a book. 


1078. (Dr. Bulstrode.) One more question as to the 
purity of the annatto used. Can you tell the Committee 
anything with regard to that?—No, I am sorry sa say I 
cannot. 


1079. Annatto is much adulterated, I ‘understand 2—I 
am afraid I cannot give you any details of that ; I have 
never analysed any annatto. 


1080. (Chatrman.) You have told us ne a sete 
amount of preservative is necessary, but we may take it, 
i presume, that colouring matter is not necessary. in 
preserves It is not. 


1081. But it improves their appearance ?—Yes. 


1082. I understood you in the former part of your evi- 
dence to refer to preservatives as being si Ny! I—To 
preserves ? 


1083. To jams ?—If the Committee rid like, 4 could 
give them my opinions on that subject. ~ 


‘1084. Yes, if you please ?—I have written rhierdit a cer- 
tain statement as to whether preservatives are necessary 
or not with regard to jams. I think there can be no 
question whatever that a manufacturer employing the 
aid of preservatives can turn out the product in far better 
condition and far more palatable than one who ach nah 
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use them. The following question also arises: Is it pre- 
ferable to eat an article without preservatives—say in the 
case of bacon and ham, and so on—and take the chance 
of any evil effects which may arise from a substance having 
become slightly decomposed, perhaps, with the formation 
of ptomaines, etc., or is it preferable to eat one with 
one part in 4,000 of, say, boracic acid? But with regard 
io jams, it is a matter of great difficulty to prepare a jam 
with such scientific accuracy that it shall keep for, say, 
eight months. You see it is necessary for a jam-maker 
to make his whole stock during the fruit season, and ther 
that Jam must be made in such a way that it will keep 
for eight months, or perhaps even twelve months, unti! 
the next fruit season comes round. It is a matter of ex- 
ceptional difficulty to do that. I have found out by ex- 
periments exactly what percentage of cane sugar, or, 


rather, beet sugar and invert sugar, is necessary to keep. - 


a jam. But even when you have found out that, it is 
very difficult to get any workman to boil a jam to exactly 
the pitch you want it. We have found by experiment 
the percentage of sugar necessary to keep a jam, and of 
it was possible for a man to work to that, then it might 
be possible to do without preservatives ; but at present 
they cannot boil within about 2 per cent. of sugar—not 
with their present methods of working—by the eye, 
that is. It is really far preferable to boil a jam slack. 
say till the total sugars injis shall be about 60 per cent., 
because the flavour will be much better, and for the reason 
that, being a shorter cooking, you are not apt to drive off 
the flavour, to volatilise it, with the steam which goes 
off in cooking. The jam-maker who uses preservatives 
can afford to boil his jam slack, so he can leave it in the 
finished article with 6 per cent. more water than a jam- 
maker who does not use preservatives, because there is 
no chance of it fermenting. If you put in salicylic acid 
you may boil your jam slack; it will look better and 
taste better, and it will keep for eight months without 
any trouble whatever. On the other hand, a jam-maker 
who does not use preservatives will have to cook the 
jam to a much higher percentage of sugar, and then 


it is very thick and gluey, and it has lost a good deal of © 


its flavour from its extra cooking, and occasionally you 
get a crystallisation of the sugar on the top from the- 
excessive amount of sugar that is present. Of course, 


this gives a jam-maker who uses preservatives a tremen- 


dous pull over cne who does not; he gets about 6 per 
cent. more profit out of his article, because he has 6 per 
cent. more water in it, and there is not the slightest. 
doubt, even if he exports his jams to very hot climates, 
that they never ferment, and he has no trouble with 
them at all. On those grounds I say that a jam made 
with preservatives is preferable to one without from the. 
point of view of taste and consistency, and everything 
else. 
without preservatives. If you only boil them stifily 
enough they will stand any climate, and they will keep 


for eight months or probably a year. That is really the: 


‘whole case in a nutshell. 

1085. You are talking now of making jam in large 
quantities Yes. 

1086. I suppose you agree that in many a house an old 
housekeeper can make as good jams without a preserva- 
tive as with it?—I should like to say one thing upon that 
point, and that is this: With regard to the old house 

‘keeper kind of jam, they generally cook it about twe 
hours over a fire, and in the case of a jam-maker 
who actually goes in for the thing in a wholesale way it 
is cooked by steam pressure in copper pans, sometimes 
lined with silver, and the total length of time in which 
the jam is cooked is counted by minutes. If we were to 
boil it over a fire for a long time we should undoubtedly 
get a nice tasting article, but the sugar would be partially 
caramelised, it would be burnt brown, and we should sei! 
nothing at all, because jam sells entirely on apnearance 
with the public. They see it in a shop window, and if 
it looks nice they buy it, and therefore the aim of the 
jam-maker is to make the jam’with a good colour, and that 
can only be done by cooking by steam in copper pans. 


1087. (Dr. Bulstrode.) Could you tell us how the 
salicylic acid is added to the jam ; what is the method of 
addition and mixing?—Yes. This half-ounce, which J 
think I said was put into a hundredweight, is simply taken 
‘in the form of a powder and put into the pan with the 
sugar, fruit, and, if it is used, glucose, and mixed up, and 
then you completely boil it. Salicylic acid is cooked in 
the jam for the period of cooking. 

1088. Would that method of preparation guarantee the 
thorough mixing of the salicylic acid, in your opinion ?— 
Yes, certainly ; because the ebullition is tremendous in 
the cooking process: The steam pressure is 50Ibs. to the 
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square inch, and the ebullition is therefore so great tha: 
the thing would be mixed perfectly. 


1089. Have you any knowledge of the absolute amount 
of salicylic acid which has been found by experiment in, 
we will say, a pound pot of jam?—No, I have not. I 
have had no outside jam to analyse in order to determine 
the salicylic acid since I have been to Messrs. Keiller’s. 


_ 1090. How much should there be in a pound pot of 
jam ?—There is 0.5 of a gramme in a hundredweight, which 
is 112lbs., so in one pound there would be about 0.005. 


é 1091. (Professor Thorpe.) Five milligrammes ?—That ig 
it. 

1092. (Vr. Bulstrode.) You think it ought to be entirely 
mixed—that is the point I want to get at?—If you take 
marmalade, I should say so, because I know this from ex- 
perience: If you estimate the sugar in, say, six different 
parts of the pot you get within 0.2 per cent. of sugar in 
every case ; it comes out exactly ; so I should say that it 
was perfectly mixed. There is one other point I should like 
to tell the Committee about if advisable, and that is that 
jam-makers have another difficulty in that it is not 
always advisable to make all your jam during the fruit 
season, especially if you don’t use salicylic acid, and have 
to keep the jam for nine months. In order to get over 
that difficulty they have devised a process of sterilising 
fruit ; they cook it—that is, boil it with water for a fair 
amount of time, and then put it down in stone jars and. 
hermetically seal it. Now, one would have thought that it 
would have been possible to sterilise the fruit in that 
method so that it would not ferment on keeping; 
but that is not always so, ‘you cannot always 
do it. These pulps, as they are called, in the 
jars ferment on keeping, and the jars burst, and, 
of course, the jam-maker is subjected to a certain 
amount cf loss. if you put in one part in 3,000 of sali- 
cylic acid you are never troubled in that way at all, and 
you can keep pulp for nine months in beautiful colour, 
and it will come out just as good as it went in. But on 
the other hand, you may say: “Could not that be got 
over by increasing the time of boiling?” or something of 
thatsort. It can be done so, but I am afraid if you cook 
your fruit any longer than a certain period you will ruin 
the colour. It really seems almost as if one was forced 
to use salicylic acir if you want to lay down these pulps 
and keep them. 


1095. (Dr. Tunnicliffe.) In spite of salicylic acid, I 
presume you get occasionally a make of jam go wrong /—. 
I have never known an instance of jam going wrong with 
salicylic acid. 


1094. You never have ?—Never, unless it was made in. 


a perfecily ridiculous manner. 


1095. Have you ever known a pulp go wrong with 
salicylic acid ?—Never. 


1096. (Professor Thorpe.) Had you experience at the 
Aylesbury Dairy Company in the use of colouring matters 
in milk and butter ?—Yes. 

1097. The only colouring matter there used is annatto. 
is it not ?—Yes. 

1098. There are other butter and milk colours to your 
knowledge, are there not?—To my knowledge, I re- 
member a case once in which an aniline dye was used. 

1099. In what case; I mean for what article ?—An ani- 
line dye was used in a milk. I can tell you another thing. 
T have the information from Mr. Richmond, the analyst 
of the Aylesbury Dairy Company, that aniline dyes are 
getting more common in milk ; but that is not my own 
experience. 


1100. When you say aniline dyes, what do you mean 7— 
I cannot tell you what aniline dye it was; it might have 
been what is practically known as methyl orange, but I 
do not know. 


1101. In all cases within your knowledge do I gather 
that butter is coloured with annatto dissolved in cotton 
seed oil ?—That is so. 

1102. No other vegetable oils used ?—Not that I have 
ever heard of. : 

1103. As regards butter colours, I suppose you know 
that other colours than annatto are used in butter ?—I do 
not know. 

1104. You do not know ?—No; we never used any other 
at the Aylesbury Dairy Company ; it was always annatto. 

1105. It has not come within your personal knowledge 
as a butter analyst with Mr. Hehner, for example, that 
other colouring matters have been used ?—No, not that I 
remember. 
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1106. What compounds of iron do you know are intro- 
duced in sauces and condiments?—That is a matter in 
which it is a case of being told; it is not personal experi- 
ence. 

1107. Do you know what compounds of iron are used ; 
can you tell me what you were told?—I do not seem to 
have got it entered here in my notes; it is simply put 
down as “iron salts.” Iam afraid I cannot tell you. 

1108. Do you know what sauces you are particularly re- 
ferring to?—No. The information came, I believe, from 
the same informant who told me about the pickled cab- 
—_ and the sulphuric acid. I cannot tell you beyond 

at. 


1109. Have you any more definite information in respect 
to the use of aniline dyes in sauces ?—I have no more de- 
finite information, 

1110. You do not know the names of the aniline dyes? 
No. I cannot say that I do. 


1111. That information is not among your notes ?—It is 
mot among my notes. 

1112. In your proof of evidence you speak of mustard 
being occasionally coloured with Martius’ yellow ?—That 
isso. 

1113. Has that come within your own personal know- 
ledge ?—Yes. That was a case which Mr. Richmond had 
when he was at Mr. Hehner’s with me. 


1114. Is it at all common, do you think ?—I¢ is not at 
all common ; it was an exceptional case. 


1115. Of course, you know the chemical composition of 
Martius’ yellow ?—Yes, I do. I know it is a poison. 


1116. You have never heard of Martius’ yellow being 
introduced into butter ?—Never within my knowledge. I 
cannot say that I have. 


1117. In your proof you speak of sugar occasionally 
being treated with aniline dyes; of course, that is the 
Demerara you are speaking of ?—Just so; it is the imita- 
tion Demerara made up from beet sugar. 


1118. Now, you were asked a question as to the 
presence of metallic colouring matters, and you said you 
had some experience of their being present in peas, which 
had come under your notice in connection, I suppose, with 
the working of the Food and Drugs Act when you were 
with Mr. Hehner ?—That is so. 


1119. Have you made any critical examination of this 
question?—The colouring matter is, of course, mainly 
copper in the case of peas ?—Yes. 


1120. Is that added copper colour present throughous 
the mass of the pea, or is it in the outer coating of the 
pea, or where is it?—I have not made any experiment as 
to that. 


1121. You have no knowledge ?—I can try and get you 
the information when I get the other, if you like. 


4122. You yourself have no information ?—No. 
not in my own experience. 


1123. When you had those peas to analyse, you took the 
pea as a whole, I suppose ?—That was so, as a whole. 


1124. Is the colouring matter in such a form that it 
sould be assimilated, do you think?—Do you mean is the 
copper colouring matter in such a form? 

1125. I am speaking, of course, of the copper colouring 
matter, the extraneous colouring matter ?—I do not know 
what form it is added in, I am afraid. 

1126. You do not know how the peas are coloured ?— 
No, I do not know whether it was added as a sulphate 
or any other salt of copper of that kind. 

1127. I did not ask you how it was added, but how it 
was present ?—I see; I do not know. 

1128. (Chairman.) There are other methods of getting 
bright-coloured green peas, are there not ?—T believe there 
is a method; they add some zinc compounds to them, I 
fancy. , 

1129. Does not every cook know that boiling peas with 
a little soda turns them green?—I believe so, but I am 
talking of preparing peas commercially. 

1130. (Professor Thorpe.) Are you speaking from your 
own knowledge when you say that oxide of iron is to be 
found in cocoa /—Yes. 

1131. Could you give the Committee any information on 
that point ?—Yes. Colour enters into the manufacture of 
cocoas, as I dare say you know. The particular samples 
that I refer to in my proof came before me in this way : 
A firm wrote to us and said, “Would you kindly match 
these samples of cocoa?” These samples of cocoa were sent 
to me; they were mixtures adulterated with starch, and 


I have 


the firm wanted to know what their composition was, so 
that if necessary they could be imitated. On testing the 
ash I found an excessive amount of iron oxide. 


1132. Did you estimate the amount?—The ash, I be- 
lieve, of our ordinary cocoa runs about 2to3 percent., or 
something like that, and this particular ash went up, I 
think, to 65 per cent. I know, at all events, that the re- 
action I got for iron was far greater than it usually is in 
a normal cocoa unadulterated ; but I cannot give you the 
Bee percentage of iron oxide which would have been 
there. 


1133. Did you seek to discover what particular form of 
oxide of iron was there; I mean what it would be ?—I 
think Fe,O,. 

1154. I know that, of course, but what character of 


- Fe,0, ?—I cannot tell you that. 


1135. Of course, it was a brown colour you were getting ? 
—Yes, 4 brown colour. Of course, the starch when added 
in quantities like 30 per cent. of the cocoa dilutes the 
colour, so that it is most miserable looking stuff unless 
there is a brown oxide of some kind put into it to colour it. 


1136. You do not know whether it was the deep red 
oxide of iron which is used as a paint ?—Rouge, do you 
mean ? 

1137. Yes, or powdered hematite ?—It was distinctly 
browner than rouge. It was not of such a red colour as 
rouge, because cocoa is of a brown colour. This was not 
of the same colour as rouge ; it was distinctly darker than 
that. 

1138. Would it be simply an ochre that was added ?—It 
might be an ochre, I should not! like to say for certain ; 
but I should think so. 


1139. With regard to the delicate lavender that you 
speak of in your proof as being occasionally used as a 
colour, would you give us the composition of that in the 
notes you propose to send us? What is that delicate 
lavender? Perhaps you have it there?—It is Hofman’s 
violet. It is a hydro-chlorate of triethyl-rosaniline, 
really itis a mixture of that. I rather think it has been 
let down with milk sugar. I think it was too strong a 
colour. Hofman’s violet is really what we call heliotrope 
for confectionery colouring, and the lavender I think is 
a mixture of that and milk sugar. 


1140. That is the “delicacy” ?—Yes, just so; that is 
the “delicacy.” 
1141. You use, I understand, magenta ?—Yes. 


1142. Considerably, where you have to have a deep 
ruddy coloured jam?—No, not in jams, but in confec- 
tionery. We do not use it ourselves; personally we use 
no colouring matters at all in jams. 


1143. (Chairman.) I did not understand you to say 
that at first?—That is so. We use neither preservatives 
nor colouring matters in jams. I do not say that ‘we 
should not use preservatives if it was legal to do so, be- 
cause we should like to immensely; but in our jam and 
the marmalade that we have made up to the present time 
we use neither colouring matter nor preservatives. I did 
not like to make a statement to that effect, because it is 
a sort of advertisement; but asa fact it is so. 


1144. It is interesting as turning on the question of the 
necessity of preservatives?’—Yes. I have said so much 
because we feel we are hardly used on the subject. Other 
jam makers who do use these things have a big pull, and 
we should very much like to use them ; but the firm has 
a reputation for marmalade, and they have left it alone. 


1145. (Professor Thorpe.) I understand you to say that 
you procured the magenta from a certain place ?—Yes. 


1146. And that you had observed that the workpeople 
employed in the manufacture of it had their hands and 
skins perfectly saturated with it ?—Yes. 


1147. What were you referring to?—To the workpeople 
who blend the colours—the people we buy the thing from,. 
not in our own works. 

1148. You use magenta I understand in your works ?— 
Yes. 

1149. For what purposes—confectionery ?—For con- 
fectionery. ; 

1150. That is English-made magenta, may I ask?—I do 
not think so; I think it is German, but I would not be 
sure. 

1151. Do you happen to know whether it is made under 
Medlock’s expired patent, or what it is made from ?7— 
I cannot tell you, except that I know it is an acetate of 
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rosaniline or a hydro-chlorate ; sometimes it is the one, 
‘sometimes itis the other. That 1s all I know about it. 


1152. I am asking particularly, because you made some 
reference to its freedom from arsenic?—To the confec. 
‘tionery colours generally having freedom from arsenic. 


1155. You specially instanced magenta?—Did 1? 


1164. Yes, I noted that. The point I want to get from 
you, if I can, is what is the origin of this magenta ?/—All 1 
can tell you about it is that we buy these colours from ¢ 
certain trader in London—Harker, Stagg, and Morgan. 
Practically, most of our confectionery colours, the magenta 
included, are bought from this firm. I have it from then 
chemist, a man I know perfectly well, that the people 
who mix these colours, and work with the colour. 
ing matters inhale a great deal of it in the form of dust 
and so on into their lungs, and their health never seems to 
be impaired. I mean people who have worked there foi 
six years. I rather believe that he guarantees several of 
these colours as being absolutely harmless. 


1155. Does he guarantee the magenta as being free from 
-arsenic /—No, in that case he does not. 


1156. Do you test this magenta for arsenic /—No, I have 
not tested it up to the present. 


1157. Do you not find it necessary to do so, knowing 
‘that arsenic is occasionally used, or has been used, in the 
manufacture of magenta?—-I think the firm have up 
to the present time simply taken the guarantee. These 
colours, I may say, are sold by Messrs. Harker, Stagg, 
and Morgan as being absolutely harmless. In every case 
we have that put down. 


1158. You do not-yourself verify that statement ’—No, 
J have not verified that statement. 


1159. With respect to your experience in connection 
with Messrs. Keillers, do you find that jams or marma- 
lade show any greater proneness to go wrong from beet- 
root sugar than from cane sugar ?—I cannot answer that, 
except in this way—that we never use any cane sugar by 
any chance ; therefore I have not had a chance of com- 
‘paring the two. Personally, I very much doubt whether 
there would be the slightest difference. 


1160. The character of the beetroot sugar that you use, 
I suppose, is not the highest refined form ?—Absolutely 
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the highest refined beet sugar, with 99°85 per cent. of 
absolute sugar in it is what we use for the jam and 
marmalade. 


1161. There is just one other question which I wish to 
ask which bears perhaps upon the point, although it does 
so indirectly ; I ask it as much as anything for my own 
information, but no doubt you will beable totellme. It 
is commonly stated—I do not know on what authority— 
that if you add to moderately acid fruit which has been 
cooked the sugar after it has been cooked, the resultant 
sweetening effect is greater than when you add the sugar 
during the process of cooking ?—I should say it was the 
other way about, and for this reason; that it is well 
known that invert sugar has a higher sweetening power 
than cane sugar, and if the sugar is added with the fruit 


- and boiled up with that, the acid in the fruit would have 


the longer time to act, and therefore there would be more 
invert sugar formed ; and naturally the resulting com- 
pound would taste slightly sweeter, I should think. 


1162. Of course, when boiling with an acid the sucrose 
is split up into two forms /—Yes, laevulose and dextrose. 


1163. Which collectively are less sweet than the 
sucrose ’—They collectively are more sweet. 


1164. They collectively are less sweet ?—At all events, 
there would be more invert sugar formed if the sugar 
was boiled up with the fruit than there would if it was 
done in the way you said, would there not? 


1165. I asked this question because it had reference to 
your method of manufacture as compared with the 
ordinary household method. There is no question what- 
ever that in the ordinary household method of making 
jam, the ‘process of making jam. in that form con- 
verts the sucrose to its utmost extent, whereas when 
you boil it for only a few minutes the probability is 
you still leave a considerable quantity of sucrose un- 
converted ?—The proportion of invert to uninverted sugar 
in our marmalade would be as 4 to %. It has not beenrun 
up higher because we find as a general rule that a jam with 
a tremendous amount of invert sugar is much more liable 
to fermentation. 

1166. Perhaps you would not object to come again if 
we have anything further to ask you ?7—Certainly not ; if I 
can be of any use I shall be only too pleased. 
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Mr. Joun Watton Corman, called; and xamined. 


1167. (Chairman.) You are a partner in Petty, Wood, 
and Co., I think?—I am not a partner by deed, but I am 
general manager of Petty, Wood, and Co. £ have an 
interest in the business. I have been in the preserved 
food department for twelve years, and I have the general 
management of the selling of the firm. 


1168. So you can tell us something about the preserva- 
tives used in the grocery trade ?—Yes. The principal part 
of my evidence you will see by the synopsis I have sent 
‘in is more directed to the preserved vegetables than to any 
-other part, but I should be very glad to answer any ques- 
tion with regard to other things so far as my knowledge 
“goes. 

1169. Can you tell us generally what preservatives are 
‘mostly used?—Yes. We generally use salt, saltpetre, 
sugar, oil, vinegar, and glucose. Those are the principal 


ingredients used in preservatives in the regular grocery. 


trade, outside the provision trade, which I presume is not 
exactly in my department to-day. 

1170. Those are, no doubt, preservatives within the 
more limited sense of antiseptics ?—Just so. 

30] 


1171. Have you any experience of modern antiseptics ? 
—I have not—not in the manufacturing. 


1172. Then perhaps you would tell us about the colour- 
ing matters used ?—With regard to colouring matters gul- 
phur is used largely in bleaching dried fruits, such as 
Valencia raisins, Californian dried apricots, and various 
articles of commerce in the dried fruit trade, such as 
Carlsbad plums, and so on. 


1173. That sulphur is consumed by whoever eats the 
fruit?—It is consumed by them, but not in any largo 
quantity. It is sometimes to be observed in the taste. I 
have distinguished it in apricots when I have eaten them ; 
I have observed the taste of it then. I do not think there 
would be any injurious effect at all. I do not know that 
there is any harm in having a little sulphur, although 
sometimes it is objectionable in flavour. It igs used to 
make the goods appear of a good colour. Sometimes the 
goods would be of a dark colour if sulphur were not used 
to bleach them, In regard to Valencia raisins, some of 
the very finest fruits that come to this market are bleached 
by the use of sulphur. 
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_ 1174. And the public, I suppose, have learned to attach 
importance to the appearance /—They attach a great deal 
of importance to the appearance. They also use sulphur 
to give a bloom to the fruits. Take, for instance, the 
Carlsbad plums that-are sent over here, one of the nicest 
fruits we get, there is an artificial bloom given to them by 
the use of sulphur which makes them pleasing to the eye, 
and there is no harm in it whatever. Sulphur is also used 
in the preservation of champignons, which you have 
served in the small button mushroom—the French article 
of commerce. - There it is used to advantage in conjunction 
with lemon juice. The ordinary fresh preserved fresh 
champignon when it first comes to this country, even 
when the lemon juice and the sulphur are used, looks 
sometimes a bit brown, and the action of the lemon juice 


and the sulphur causes it to have an even, nice, light . 


yellow colour, which is pleasing to the eye. Sometimes it 
removes a bruise or something of that kind in the cham- 
pignons, 


1175. Can you tell the Committee what percentage of 
sulphur is used in a bottle of champignons /—A very smali 
percentage indeed, I should think. 


1176. But you cannot give the exact proportion ?—I 
could not give you the exact quantity. Then cochinea! in 
used for red colouring in many artici#s of commerce such 
as. jams, jellies, and so on. Of course, it is used very 
much by cooks in the ordinary way in the preparation of 
jelhes; and amongst manufacturers it is used pretty 
freely in imparting a nice red colour to the goods. I 
believe it is perfectly non-injurious, 

1177. Is not sulphuric acid a more commonly used 
colouring matter in jams and preserved fruit?—I have 
never heard of it. ; 


1178. Are there any other colouring matters in common 
use /—I believe carmine is used in France in the colouring 
of glacé and crystallised cherries. Copper is used also in 
slight quantities for fixing the colour of greengages in 
France; I do not think it is used much in England, bui 
it is in France, and it may be in some other countries 
Turmeric is used in colouring piccalillii and that sort of 


' thing ;. saffron in gome things, and, of course, Spanish 


annatto. They are perfectly non-injurious, I believe. 
Annatto is used in colouring butter and cheese—more in 
the provision trade, perhaps, than in the grocery trade. 
Colouring matters are used in anchovy sauce. If colouring 
matters were not used anchovy sauce would not be at all 
pleasing to the eye, and would not be merchantable. 
Then I have had some considerable experience of the busi 
nesg in preserved cherries, which are sent over here in 
bottles. Although the cherries may be of a very fine 
quality, if they appear light in colour in the bottles I 
have known over and over again—in fact, it is very genera! 
in the trade—that many grocers cannot sell them, and they 
return them to the wholesale houses; therefore the 
packers have to use cochineal to make them appear of a 
bright red colour. 

1179. If the public were generally informed that the 
bright colour was due to artificial matter added, would they 
be content to take the fruit as it was in its natural state ? 
—They would not, I think. | j 

1180. Even if they knew what was the nature of the 
colouring matters?—Théy would not trouble about it at 
ali. They like to have things presented in a form which 
pleases them best, and they prefer to have it so. 

1181. Most of these goods which you have mentioned 
are consumed in small quantities, but I suppose we may 


take it that preserved vegetables are consumed in larger 


quantities ?—I would hardly go go far as that. The various 
goods that I have enumerated are used pretty largely. 
They are in daily consumption, and I should say some of 
them in larger quantities than preserved vegetables, but 
still they are in pretty fair daily use, I may say. 


1182. Take green peas for example. A man would 
probably eat a greater weight of green peas than he would 
of. strawberry jam?—A man would. I do not think a lady 
would. 

1183. I suppose the peas are coloured also?—I may say 
that preserved vegetables—I had better say more than 
peas, because all green preserved vegetables are treated in 
that way—have their colour fixed by sulphate of copper. 
That includes peas, beans, spinach, and mixed vegetables 
as well that are sold. 

1184. And do you say that these cannot be sold without 
it?—In fact, they are entirely unsaleable in this country 
without they are green, and in some other countries, too. 


1185. Have you tried any without colouring ?—Yes. I 
have over and over again. 


1186. With success?—You cannot sell them in this 
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country. I have seen them served in a West End club, 
and I have seen them sent back over and over again. They 
have tried them for two or three weeks, both peas an‘i 
beans, and the members would not eat them. 


1187. That is without colouring 7—Yes. 


1188. Have you tried any non-metallic colouring 
matter /—Yes, we tried some few years ago chlorophyll, a 
vegetable colouring matter, made, I delieve, from spinach 
juice, but it was an absolute failure, and the peas would 
not keep. In fact, after the peas had been preserved 
about six months, when you opened a tin the smell was so 
offensive that no one would care to eat them. If I maj. 
so describe it, you may probably have had the smell of 
cabbage water, which is very offensive, and this perhaps 
is a bit worse. 


1189. Does the sulphate of copper act as a preservative 
as well as a colouring /—That has been a matter of doubt 
with some authorities, but in my opinion it hag a slight 
preservative character as well as fixing the colour. 


1190. Can you tell us in what proportion sulphate of 
copper is used ?—I have handed you a paper which came 
in 1896 from the French Chamber of Commerce to the 
London Chamber of Commerce on our application at thas 
time, in which you will find the analysis made by M. 
Riche, one of the greatest chemists in Paris, at the instiga- 
tion of the French Chamber of Commerce, and the Govern- 
ment itself. There you have set forward the analyses of 
the different packs—tItalian, English, French. They are 
all tabulated there, and he gives you the proportion. The 
general proportion, in my opinion, as used amongst 
makers in France, and in this country, too, is about 
equivalent to from two grains of sulphate of copper per 
lb, of peas to 2°7 or 2°8. I believe that is the regular 
proportion that is used by manufacturers. I may say 
this, that according to the condition of the peas sometimes 
they are obliged to use a little more than they are at 
other times. For this reason, in a very droughty season 
perhaps it is necessary to use a little more sulphate of 
copper than they would when the peas are grown at a 
time when they are more perfect in quality. 

1191. Do I understand rightly that in some of 
the United States, in Switzerland, and in Italy, | 
a maximum proportion is prescribed ‘by the legislature ? 
—Yes, and I have given the quantity—it is one part in- 
10,000 in parts of Switzerland and Italy. The quantity 
in America I have not with me, but in Pennsylvania and 
New York they have taken it into consideration and have 
allowed the peas to be sold there so long as a label is 
aftixed to them stating that artificial colouring is used. 

1192. In the other cases is there a statutory maximum 
of one in 10,000?—In parts of Switzerland and Italy it 
is one part in 10,000, but that is not sulphate of copper, 
I may point out ; that is, one part of metallic copper in 
10,000. 

1193. What is the law in France?—In France the 
present system is allowed without any restriction. I 
hand in now the original document which the London 
Chamber of Commerce received from’ the Chamber of 
Commerce in Paris. There they give you the full par- 
ticulars. I may say this, that the Hygienic Board there 
which settled this question at the instigation of the Govern- 
ment some years ago did away with the old prohibition 
system in France, and allowed the present system to come 
into force. I may say that some of the most eminent 
chemists and scientific men in Paris sat on that Board, 
including Pasteur. * You will see from this document that 
no trouble has ever occurred in France since. 

[The witness handed in an official copy of M. Grimaua’s 
Report, “Sur le reverdissage des conserves alimentaires 
au moyen des sels de cuivre,” and a certified stamped copy 
of an Order of the Prefect of La Gironde. See App. 
No. 21.] 

1194. I understand that Committee recommended the 
removal of the restrictions, and that there have been no 
restrictions in France since?—Yes. I have handed in 
the stamped copy of the Order of the Prefect of La Gironde 
in order to show how the Government edict is carried out 
in that Department where there is the largest quantity 
of peas packed. 

1195. In addition to representing your firm here——? 
—I am really representing the London Chamber of Com- 
‘merce. 

1196. I was going to ask you that ?—Quite so; but I 
would be very pleased to answer any question in connec- 
tion with the business at the same time. 

1197. On behalf of the London Chamber of Commerce, 
I think you advocate that a statutory maximum should be 
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prescribed in this country in respect of colouring matters 
generally /—I am speaking more on the question of sul- 
phate oi copper and peas. This has been a great trouble 
to the trade for many years. Preserved vegetables are used 
freely in all the leading hotels, restaurants, and clubs in 
London, and they are preserved vegetables in which sul- 
phate of copper has been used to fix the colour. Never 
a single case has been known to any of us in connection 
with the trade of anyone having been injured in health 
by it; not a single case has ever been known of anyone 
having been poisoned by it. As I say, we chailenge the 
medical profession to produce a single instance where 
anyone has ever been poisoned by the use of sulhpate of 
copper in preserved vegetables. There is not a case on 
record. I have eaten them myself, and I have 
seen them eaten day after day by friends of mine, and not 
@ single instance has ever been known to happen within 
my own personal knowledge. 

1198. By poisoned, do you, mean poisoned in any degree ! 
—I mean any illness whatever. I have never heard of 
any case of illness from preserved vegetables, and there 
is no record of any. I may tell you that I have got from 
time to time in connection with the question of preserved 
food, the whole of the deaths from poisons from food 
of every description, and I have a list of all those foods, 
if it may be of any use to you. 

1199. Perhaps you will answer my question before 
we go further. I asked you whether on behalf of the 
London Chamber of Commerce you advocated the im- 
position of a maximum quantity of sulphate of copper ?— 
{ do, for this reason. There has never been a defined 
quantity, and there has never been any legal position with 
regard to the use of sulphate of copper whatever. From 
time to time prosecutions have taken place, and in some 
districts grocers have been fined, and in other districts the 
cases have been dismissed. 


1200. Have they been fined for the presence of sulphate 
of copper in any quantity /—In almost any quantity before 
some benches of magistrates. The administration of 
justice in that respect is so irregular that that is the prin- 
cipal reason why I ask that the Government should fix a 
proper quantity. 

1201. I interrupted yu; you were going on to say 
something else, I think ?—I have simply given in this 
' veturn, which I can hand in if you lke—a list of the 
deaths from foods of all sorts for about nine years taken 
from the Registrar-General’s returns. . From this list you 
will see that there is no record of any death from poison- 
ing from preserved vegetables (handing in list. See 
App. No. 22.) 

1202. I see one in 1894 from tinned fruit ?/—Yes, there 
is one from tinned fruit, and that is the only record there 
of 4 death from eating tinned fruit throughout the nine 
years, and you see that is for the whole of England for 
nine years. The list covers deaths from poison by accident 
through eating food of all descriptions. 

1205. You have taken this from the Registrar-General’s 
- return ?—Yes, I have. 

1204. You are aware, I suppose, that there are a great 
many people who avoid preserved vegetables, if they know 
them to be coloured ?—There may ‘be some. There are 
people who, through prejudice, avoid eating preserved 
food of all descriptions—very much to their own 
disadvantage, in my opinion. 

1205. I do not think it is necessary to introduce into 
your evidence the word “prejudice,” unless you wish to? 
—I would be very pleased to withdraw that at your 
suggestion, but simply I think that there is amongst a 
certain portion of the population a considerable amount 
of prejudice against preserved foods. I withdraw it. 


1206. Do you find that the present uncertainty of the 
law as to the introduction of colouring matter in preserva- 
tives has ‘been any detriment to the trade ?—It has done 
a considerable injury to local grocers where they have 
been fined, not in numerous cases, but in some few cases 
in Middlesex of late. That is almost the only county 
where there has been any prosecution with regard to 
preserved vegetables. It stands to reason that if a local 
grocer is fined for selling an article which is injurious to 
‘health it does him considerable harm in his business. 
He buys an article, presumably merchantable and fit for 
food, and he sells it, and then he is summoned before 
the magistrates and fined, and he must suffer in his 
reputation in the district. I would also point out that this 
preserved vegetable trade is a very heavy one, but the 
larger portion consumed is in hotels and restaurants, 
steam boats, clubs, etc.—not so much in private houses. 


3017. 


One never hears of any trouble where the large con- 
sumption takes place ; and the unfortunate part of it is 
that if a lady buys a bottle of peas or preserved vegetables, 
and uses them for a dinner, served in the same way as her 


husband would get it at the club, the vendor is liable to ‘ 


prosecution. 

- 1207. Would the Chamber of Commerce, or ihe trade 
generally, object to a provision such as you have men- 
tioned existing in some of the American States requiring 
the notification on every parcel that the contents thereof 
are artificially coloured ?—Not at all. I have stated at the 
end of my synopsis of evidence that I put it vefore the 
Special Committee of the Foods Section; and the trade 
would see no objection to declaring on the label of such 
package: “These goods are artificially coloured.” 


1208. Notwithstanding that that would come as a reve- 
lation to a good many customers, I suppose /—I daresay it 
would in private life. Many people may buy these goods, 
not knowing that any colouring matter is used, but I think 
now that these questions have been brought to the notice 
of the public in the Press, that probably a greater know- 
ledge exists now of the fact that colouring matter is used 
than existed a few years ago. There is no objection to 
their knowing the fact, and we in the trade see no objec- 
tion. 

1200. You have mentioned one part in 10,000 as the 
quantity of metallic copper sanctioned by certain Govern- 
ments ?—Yes, and [ have the authority of Dr, Tschirch, 
who says that it is perfectly harmless when half a kilo per 
day is consumed of preserved vegetables. 


1210. Have you undertaken, or are you aware of, any 
analyses having been undertaken of goods artificially 
coloured in this country?—I am aware of many having 
been made in connection with prosecutions. 


1211. I think you have some figures on that ?—_Yes, I 
have. You will find that I have handed to you on a 
separate paper the proportions according to M. Riche’s 
analyses. The highest quantity of metallic copper found 
there is one in 10,000, and they go on to one in 14,285. I 
have handed that paper in. (See App. No. 20.) 


1212. I have it before me, but I want to get the in- 
formation on the notes, if you will kindly read it ?—It¢ is so 
intricate that really I should have to have Riche’s paper, 
unless you take my figures as representing what Riche 
says there. 

1215. We will take your figures ?—0-100 is equal to one 
part in 10,000; 0-95 is equal to one part in 10,526; 0-09) 
is equal to one part in 11,111 ; 0°085 is equal to one part 
in 11,765; 0°080 is equal to one part in 12,500; 0-070 
is equal to one part in 14,285. 

1214. Those are the proportions found by M. Riche, 
as I understand ?—Yes, in the different packs of peas 
which he examined there. 

1215. When did he make his analyses?—This. was in 
1896. The proportion of one part in 10,000, which is the 
part we ask the Government to fix as the maximum quan- 
tity allowable, is equivalent to 2°7 grains, or slightly. over, 
of sulphate of copper. > ihgt 


1216. (Dr. Tunnicliffe.) Per kilo?—Per pound of peas. 
Roughly speaking, the difference, I think, between sul- 


phate of copper and metallic copper is about one in four. 


1217. (Chairman.) Who is M. Riche?—He is an 
eminent chemist in Paris. : 


1218. At whose instance did he make those analyses ied 
In connection with the Paris Chamber of Commerce, and 
the Government, too, I believe. 


1219. (Dr. Bulstrode.) Do you propose to apply this 
maximum of 2-7 per pound of peas to other vegetables as 
well. I mean to beans and spinach, for instance, or is it 
to be applicable only to peas ?—There is a larger quantity 
of sulphate of copper used in peas than in other vegetables. 


1220. In peas than in any other?—TI believe so. Of 
course, I am not giving you scientific evidence. I believe, 
so far as my knowledge goes, that the pea is one of the few 
vegetables that does not contain copper naturally ; I be- 
lieve there is copper naturally in beans, but there is no 
copper in peas. Ihave read so, but Iam not a scientific 
man. 

1221. You would be content with this maximum as ap- 
plied to all vegetables ?—Yes, to all vegetables : ‘but there 
is no probability of such a quantity of copper being used 
in some of the other vegetables as is used in peas, because 
it is not so necessary. ett Ht ile? gor ae OFer 

1222. You say you would have no objection to its being 
stated on the label that those goods are artificially 
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coloured. Would the trade have any objection to state 
with what, and how much of it ?—It would be impessible 
to exactly define on the label what is the quantity that the 
particular package contains. It is done in America. I 
have seen a label in which a certain portion of copper is 
mentioned on the label. It would be rather a difficult 
matter to exactly define the quantity of copper in each 
package of peas. I think it would be better to say they 
were artificially coloured, or even, if it was necessary, to 
say that sulphate of copper was used in fixing the colour of 
peas; we have no objection to that really. But I think 
it is hardly necessary to put more than that they are 
artificially coloured. 


1223. Is it not important in investigating, for instance, 
outbreaks of diseases, or attacks of illness in people, to 
know exactly what they have been taking? If, for in- 
stance, the doctor knew that a patient had been taking 
say, two lbs. of vegetables—of course, that is a large 
amount, we will say one Ib.—and taking copper with 
them ; it would be a great help to him in investigating the 
cause of the illness, and it might throw some light upon 
the effects of copper upon the human system ?—It might. 


1224. What would be your objection to stating it ?—I 
would have no objection to stating the fact on the label at 
all, only this, that it is somewhat difficult to secure the 
exact proportion in a tin of peas. 

1225. Would you have any objection to state upon the 
label that the copper used in the colouring of these vege: 
tables does not exceed 2.7 grains per lb. 2—I do not know 
that there would be any objection to that. 


1226. May we take it from the London Chamber of 
Commerce that there would be no objection?—In the 
London Chamber of Commerce the feeling we have had in 
discussing this on the Committee is that we have no objec- 
tion whatever in stating on the label whether there is sul- 
phate of copper in the peas, nor in saying that the goods 
are artificially coloured. 


1227. All through, where any other colouring matter 
is used, whatever the colourmg matter is, would 
the trade thave any objection to the amount and nature 
of the colouring matter being stated on the label? 
—I hardly think that is a thing you can bring exacily to 
bear in commerce all the way through. As far as I am 
concerned myself I should think where cochineal is used, 
and various other articles of colouring, that there 
is no reason why you should not state on the label that 
the thing is artificially coloured. I think that weuld be a 
good thing, but it would be rather difficult to state the 
exact amount spreading over a large filling on the package, 
or anything of that kind. 


1228. It would ‘be, perhaps, difficult to state the exact 
amount in any given portion, but not the percentage 
amount, namely, that it is coloured with such and such 
a per cent. of copper ?—Or that it is artificially coloured, 
or with regard to the peas, if you like to say so, that it is 
coloured with copper. 

1229. Perhaps there are certain people with whom cer- 
tain drugs or certain metals would not agree; is it not 
important that they should know what they are taking ? 
What would be your objection to having the exact colour- 
ing matter placed upon the article /—I have no real objec- 
tion, personally, only I do not think it is really necessary 
in regard to the simple articles of food such as you would 
have served up at a dinner, or in a jelly or anything of 
that kind. They will give you jelly in which various 
colouring matters were used, such as cochineal and various 
other articles which are used for that purpose. Go to 
piccalilli, there you have turmeric. Turmeric is used in 
mustard, I believe, and there are other articles. You 
might have it stated on the label what the colouring matter 
is, but in ordinary commerce I do not think there is really 
any necessity for stating the exact quantity. 

1230. Have you any knowledge of the use as a pre- 
servative of boracic acid, formaldehyde, and salicylic acid ? 
—I have not. 

1231. You cannot tell us anything about the preserva- 
tives used in jam or bacon?—I am not giving evidence 
in regard to provisions. I have noticed the evidence 
given last week, but I am not giving evidence in the 
provision trade with regard to ‘boracic acid. But with 
regard to jams I do not know whether drugs are used by 
some manufacturers ; we are jam manufacturers ourselves, 
we use sugar, and we use colouring matter. 

1232. Can you tell the Committee what are the facts in 
Germany with regard to copper in peas?—I have no 
knowledge with regard to any snjury caused by copper in 
any country. I think in Germany there are very few 
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greened peas used. They are mostly used for stewing: 
purposes, where they like the peas brown; and in some 
parts of France they stew the peas au naturel. bie 


1235. Are you aware whether the use of copper in Ger- 
many is prohibited ?—I believe it is in Germany. 

1234. How long is it necessary, for the purposes of the: 
trade, that the vegetables shall retain their natural colour,. 
or their approximately natural colour?—So long as they 
are being offered for sale. As a rule, peas are consumed. 
within two or three years. 

12355. Within two or three years ?—Yes ; sometimes I 
have seen them held in stock longer ; but they deteriorate 
after that age, as many other goods do. 

1256. It would not serve the purpose of the trade if 
a colouring matter could be used preserving the colour, 
say, for three months ?—It would be no use whatever. 


12357. No use ?—No, I saw a vase the other day, in the- 
case of a prosecution with regard to peas, where a man 
had had them about eighteen months. 


1238. (Dr. Tunnicliffe.) Have you a practical know- 
ledge of the colouring of the peas with sulphate of copper 
eo mean of the actual process ?—Of the manufacturing 1 
have not. ;, 


1239. You have no knowledge of that at all?—I have 
no knowledge of it ; [havenever seen them manufactured. 


1240. Then, of course, you cannot tell the Committee 
what would be the minimum quantity of copper required 
to keep the colour?—I can tell you this—not from ary 
practical observations on the spot, but from my general 
knowledge in the trade and through the manufacturers that 
[ have to do with: Of course, it has been an important 
matter to know what goods you are to receive from a 
manufacturer, and from time to time, when I have made 
purchases, I have had to point out the condition of the 
law here, and ask them to give the very smallest quantity 
of sulphate of copper consistent with the preservation of 
the colour of the peas. My opinion is—I believe 
you were not here when I made tthe statement—that the 
minimum quantity necessary is about two grains of sul- 
phate of copper per Ib. of peas. 

1241. One hundred and thirty milligrammes per kilo ; 
is that not ‘the case ?—I could not tell you the figures in ~ 
the gramme, but I have given them in my synopsis. I 
believe this—that the general manufacturers use from 
2 to 2°7 or 2:°8— 


1242. Grains per lb. ?—Grains of sulphate of copper per” 
lb. of peas. Thatis the usual quantity manufacturers use. 


1243. That would come out at about 100 milligrammes 
per kilo, as a matter of fact?—Dr. Riche’s paper would 
give you it exactly. : 

1244. He gives about 100 milligrammes per kilo. How 
far does your knowledge of preserving peas with copper 
date back?—Fifteen or sixteen years, I should think— 
about that. 

1245. Not longer than fifteen or sixteen years ?/—Six- 
teen to eighteen years, really—perhaps eighteen years. 

1246. Have you noticed any appreciable difference im 
the colouring of peas preserved with copper during that 
time in, for instance, we will say, France ; now mind, my 
question is: Have you noticed any difference with regard 
to the colour ?—I have not, so far as colour is concerned. 
Do you say that the copper has given no extra green— ~ 
is that what you mean? 

1247. I did not ask you about the copper; I asked 
you about the colour ?—So far as I know there is very 
little difference in the colour; I have not noticed any 
difference in the colour. 

1248. For instance, were the peas got from France in 
1885, approximately speaking, about the same colour as 
the peas got from France now ?—I should not like to say. 

1249. The reason I asked you was this, (because in 1880 
there was a Commission in France, as yow are probably 
aware 7—I am. 

1250. That Commission decided that 40 milligrammes- 
per kilo, which would come to very much less than what 
you have stated, was sufficient to colour peas, and that 
any amount beyond that was injurious ; that was in 1880, 
you see?—Yes, but that has been since abrogated by 
another Commission. 

1251. Not exactly abrogated, but it has been altered? 
—I mean to say that there is no restriction whatever im 
‘France now ; they allow the present system ito go on. 

1252. My point is this, that if there was no difference: 
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in the colouring of the peas then when only 40 milli- 
grammes were used per kilogramme, 40 milligrammes 
should ‘be enough now ?—I should say that is simply for 
consumption in France. I should say that in the peas 
that were sent to other countries a larger quantity of 
copper was used. It was not confining it to the manufac- 
turer, but simply to the consumption in France. 


1253. That does not materially alter the question, 
because it is a question of the time the colour will keep ? 
—I will further answer the question in this way : In my 
opinion the colour cannot be satisfactorily fixed in peas 
without two grains of sulphate of copper, and I believe 
myself that many analyses are given by local analysts in 
the prosecutions which have taken place with regard to 
peas ,which are much too low. ‘That is my opinion. I 
used to think otherwise, but my own experience has now 
changed that opinion. You must bear this in mind, that 
a manufacturer of peas does not want to put any more 
sulphate of copper in his peas than is absolutely neces- 
sary to fix the colour. 


1254. No, but he wants to be quite certain that they 
will keep a long time—that is the point ?—That the colour 
will keep a reasonable time? 


1255. Therefore the point hinges upon what is the 
reascnable time?—Whether the colour would be very 
much altered after two or three years? I should not think 
it would be. 

1256. Anyhow, in 1880, 40 milligrammes of sulphate of 
copper per kilogramme of peas was sufficient to keep the 
colour ?—I believe myself in the case of the peas for 
ordinary commerce consumed in this country that any- 
thing below two grains of sulphate of copper is hardly 
sufficient. I may say this: We have had four different 
manufacturers of peas lately who have had their goods 
brought before the magistrates in Middlesex, and they have 
been condemned where they have had from 2°3 and 24 
to 2°6, or about that, of sulphate of copper. There was 
one other case I saw where a summons was applied for, 
where I think it was about 1-7 ; but I very much question 
whether the analyst is correct in the lower grade. 

1257. Copper is a very easy substance to determine the 
presence of ; I mean it is not like an animal poison, and, 
therefore, the analysis, without you have very definite 
evidence to the contrary, probably would be correct ?—I 
may say that those of my friends who are thoroughly 
acquainted with this business have a great deal of doubt 
as to the analyses of these goods, and in many cases the 
analyses have given really below the quantity of copper 
that is in. 


1258. (Chairman.) Does that not point to an uncer- 
tainty in the proportions in various parts of the prepara- 
tion /—It does; and I may say this: I believe that when 
these peas are manufactured they are put with the sul- 
phat of copper in a large boiler, and so it would not be per- 
fectly evenly distributed over the whole of the peas; but 
in one pound of peas you might find a slightly larger 
proportion of sulphate of copper than you would in 
another. That is a thing that you cannot avoid, I be- 
lieve, from what I have heard from the manufacturers 
themselves. 

1259. Do you not recognise some danger in dealing with 
a strong poison ?—It is not a very strong poison, I might 
say. . 

1260. Let me finish my question, if you please. Do you 
not recognise some danger in dealing with such a strong 
poison, arising from the difficulty of mixing it equally over 
the fruit or vegetables ?—I do not in that instance for this 
reason, that if an undue proportion of sulphate of copper 
be put into a pound of peas they would be uneatable, and 
no one would eat them. If you were to put 4 or 5 grains 
of sulphate of copper into a pound of peas no one would 
ever eat them; you could not eat them. Again, I may 
say I am nota scientific man, but they give from 5 to 10 
grains of sulphate of copper as an emetic, doctors say. 

1261. (Dr. Tunnicliffe.) How much?—From 5 to 10 
grains, and I mean to say that if 4 or 5 grains of sulphate 
of copper were put into a pound of peas no one would 
ever use them. There is no danger of it in that way. 

1262. One would never eat the whole pound ?—One 
would never eat them at all; you could not eat them. If 
you put in so much as 5 grains of sulphate of copper it 
would make them so unpleasant in taste that you could not 
eat them. 

1263. You say-there has been no evidence of poisoning 
directly attributable to copper in peas ?—Not the slightest 
that I know of, and the trade ever heard of it. 

1264. Are you aware of the enormous difficulty of 
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locating in a complicated meal any case of poisoning to 
one constituent of the meal; you must be aware that 
there is great difficulty ?—I daresay there wouid be ; there 
was in the case of the Inns of Court Hotel; they could 
never find out the cause of death there. 


1265. Do you know how much copper is put in the peas 
by the people who manufacture those peas in Kent ?— 
About the same proportion. 


1266. About the same proportion?—Yes. I may tell 
you this that we had a case the other day relating to some 
peas preserved in Kent, in Folkestone, by the Folkestone 
Canning Company. The analyst certified there about 2-6, 
or 2°65, I think it was. I may say that these vegetables 
which are preserved in England are ‘usually preserved by 
Frenchmen employed for the purpose. 


1267. Suppose a statutory restriction of one half the 
amount you give, for instance, down to 1:5 grains per Ib. ; 
would that appreciably affect the trade ?—It would be im- 
practicable, I believe myself. I honestly think so. Un- 
less you have a larger quantity of sulphate of copper the 
colour would not be retained. 


_ 1268. How long do you think a pound of eas contain- 
ing 15 grains of sulphate of copper would keep their 
colour ?—I really have no data to go on. 


1269. Have you tried, or has the Chamber of Com- 
merce tried, to make any experiments of a scientific nature 
upon this subject for themselves?—No. The Chamber 
of Commerce, I believe, have made no experiments. We 
have got all these particulars of M. Riche from France, 
which I think is the most important evidence I have ever 
seen in connection with preserved vegetables. The London 
Chamber of Commerce, as far as I know, has never em- 
ployed any analyst to go into the general quantity of 
copper in preserved vegetables as sold in this country. 

1270. Do you not think it would be a good thing if they 
were to employ somebody to find out the minimum amount 
of copper required to fix the colour of peas for, say, two 
years /—I see no objection to our making the experiment. 
I should be very pleased to bring it before the Committees 
to do so. 


1271. You see there must be some little difficulty in the 
case, because the French law has changed very much, and 
there have been very great restrictions in all countries 
with regard to this subject ?—Yes, and in America too ; 
but they have been altered, I quite agree. 

1272. It may be quite possible that a minimum, very 
much under the minimum that you give, will keep the 
colour of peas for two years; you know nothing to the 
contrary, I mean?—I know nothing to the contrary; I 
simply give you the knowledge that I have gained from the 
people who manufacture them. As I say, they are not 
anxious to put in any more sulphate of copper than is 
necessary, and they think that from 2 grains to 2.7 per 
pound would be the proper quantity to use to really safely 
preserve the colour. That seems to be the quantity usually 
observed by the manufacturers generally. 

1273. You do not know about the process of the manu- 
facture ?—I have never been present at the manufacture. 

1274. You do not know how the copper is mixed 
with the peas, or anything of that kind?—I do 
not know that. As to the effect of eating these goods, I 
have myself seen any quantity of them eaten. I may tell 
yo that in the City sale room, where we have samples 
opened in any quantity, and the staff usually taste all 
round—many and many a time any quantity of peas we 
have had opened there, and they have been eaten; but 
we have never had the slightest illness reported in any of 
our staff or anyone who consumed those goods. 


1275. Would anyone ever eat more than half-a-pound of 
preserved peas? I think not. 

1276. I submit that a vegetarian would eat more, and 
vegetarianism, we are informed, is on the increase ?—I 
believe it is. Dr. Tschirch says that if a man eats half 
a kilo a day, which is a pound and a tenth, there is no 
damage to his health by one part in 10,000. I think no 
one is likely to eat one pound of preserved peas, 

1277. I suppose dried peas are always used for pea 
meal and pea soup, and those sort of things ?—Yes, and 
there are natural green peas that are used in soups, you 
know, very largely in the trade—dried green peas. The 
dry marrow-fat peas are sold largely for that purpose. 

1278. They are used whole ?—Yes, they are. 

1279. The pea-meal peas—— ?—They are the ordinary 
dry peas. 

1280. (Chairman.) You have put very clearly before 
the Committee your belief, which I have no doubt is well 
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founded, that the public would never discriminate between 
colourless and coloured articles in favour of the former ?— 
Certainly, they prefer them coloured, and we have to 
give them coloured goods in many instances. 

1281. I would ask you whether the trade would suffer 
great inconvenience supposing the use of colouring matters 
were prohibited altogether ?—It would in many districts 
—for instance, even going outside the grocery trade, if 
I may so point out there is one district where people will 
have nothing but pale cheese, and there is another district 
where they will have nothing but red cheese. You have 
to give the people what they ask for and what they 
wish for. 


1282. In that case you are not using a poisonous matte 
for colouring, you are using annatto—is that not so ?—It 
is annatto there. 


1283. I should have put my question differently. I 
should have asked if the use of strong poisons as colouring 
matters were prohibited altogether whether the public 
would not become reconciled to buying those things off 
colour ?—I may say this, that I have absolute knowledge 
of the sending out to the grocery trade of vegetables au 
naturel, in which no colouring matter is used, and over 
and over again they have to be returned to the wholesale 
houses as the retailers cannot sell them ; the public wilt 
not use them if they are of a brown colour; they will 
have the peas green. 

1284. Quite so, as long as they have the choice ?—They 
have the choice, and they go for one or the other. The 
fact is the others are put before them, they see them, and 
then they will have them green. A cook will not use the 
others. You send a French cook a tin or bottle of peas 
aw naturel, he will not use them, he will send them 
back, he will have them green. 

1285. That is as matters stand at present, but I am 
putting the case supposing the colouring of peas ‘by 
mineral substances was prohibited ?—Then they would 
go out of consumption. The fact of it now is the trade 
at this moment is very disorganised through the pro- 
secutions in Middlesex in this last two or three months. 
There have been very few prosecutions in the other dis- 
tricts, because, I think, the authorities feel it is a mistake 
to go on prosecuting a grocer for selling an article in 
which no injurious effect has been proved to have taken 
place. But in Middlesex in these last two months 
there have been several cases of prosecutions for 
selling peas containing poison—sulphate of copper, as 
they call it—and the result of is is that there are firms 
in London now that have large stocks and cannot 
get rid of them. If you were to do away with the 
use of colouring matters in peas—and sulphate of copper 
is the only thing that has been successful—t say the trade 
would ‘be ruined, absolutely ruined—and that is a very 
large business. 

1286. Do you think the people would rather eat no 
peas than brown peas ?—They will not eat brown peas. 

1287. (Dr. Tunnicliffe.) They need not be brown 1— 
They would be yellowish brown. 

1288. Come, now, I think I should put it dark green ? 
—No, I would call it a yellow brown. If you would like 
me to send you a tin or two up I will with pleasure ; I 
have them. Icall it myself a yellowish brown, not green. 

1289. How long will they keep—have you much know- 
ledge of the Paris restaurants /—I have not. I know this, 
that I have been to Ostend, where peas coloured with 
sulphate of copper are not supposed to be used, but there 
you will find them in every restaurant. I know the 
leading restaurants would not give you peas that are not 
green. There is any quantity of greened peas consumed 
in Belgium. 

1290. There are a certain number of peas in Paris which 
are naturally dark green ; these peas coloured with sul- 
phate of copper are of a bright green, are they not ?— 
Fairly bright—not glaringly bright, I should say. 

1291. In Paris there is an amount of peas about of an 
ordinary dead green ?—Is that so? 

1892. (Chairman.) I think there is no doubt that what 
you have said is the case, that uncoloured peas are a pale 
brown ?—I would say this—these goods are consumed 
every day in the large hotels, restaurants, and clubs in 
London, and we never hear any complaints. 

1293. (Dr. Tunnicliffe.) Do you ever have any peas 
coloured with sulphate of copper going wrong?—I have 
seen peas that have been kept a number of years. that 
are very thick and cloudy, and such as I would not like 
to eat—peas about seven or eight years old. 
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1294. What colour were they ?—They have been very 
messy through being thick ; the juice had become mixed 
with the peas. 

1295. You have never seen any peas coloured with 
sulphate of copper going wrong ?—Really bad? 

1296. I do not necessarily mean bad; I mean not a 
bright green—not a good green?—No. Of course, I have 
seen peas where I considered an excess of sulphate of 
copner has been used, which I would not eat myself; I 
have known such cases. Some years ago I have known 
peas sent here with certainly too much sulphate of copper 
in them, and I would not have eaten them. I mean there 
was a metallic taste with them that you can detect. That 
is why I say if you put five grains of sulphate of copper 
in a pound of peas no one would ever eat them at all. 
If you were to go into a leading restaurant in London 
to-night, or into some of the leading clubs, you would find 
three or four dishes in which preserved vegetables were 
served, in which sulphate of copper has been employed to 
fix the colour. 


_ 1297. (Chairman.) You have frequently remarked that 
in spite of the general use of preserved vegetables in clubs 
and hotels in London no complaint is ever heard of their 
effect upon the consumer ?—I have never heard of it. 


1298. Are you aware that in a recent well-known case 
of poisoning in @ London hotel doubt was thrown upon 
the vegetables ?—I do not think there was the slightest 
proof. There was a doubt thrown on the apricots, buy 
then it was absolutely proved that some few of the patients 
the doctor had treated had never eaten any apricots at all. 
They never traced it ; it was an open verdict ; virtually 
they could not find out the cause. I never saw it really 
suggested in that case that the coloured vegetables had 
anything to do with it. ‘Not in the case itself. There was 
a remark made by an inspector in a pea case that such 
might have been. That is all I know. I think that 
Inns of Court Hotel case is a very serious case—I presume 
I ought not to mention the name though—but in that 
case it is very much to be regretted that the cause of 
death was never discovered. 


1299. (Dr. Bulstrode.) Do you know that sulphate of 
copper is used as an astringent in much smaller doses 
than as an emetic?—lIt is used, I believe, medically in 
cases of extreme diarrhoea. I must not give doctor’s 
evidence, I suppose, but it is used there from half a grain 
to two and a half grains, I believe. 

1300. You have given a lot of evidence, which is by 
the way of being medical, and therefore I think we should 
point out that there is no reason why the public should 
be dosed with what is a drug when they do not require 
to be so dosed ?—Just so. 

1301. There may be many conditions when it is not 
desirable that the public should have an astringent ad- 
ministered to it, and yet you see no objection to pro- 
miscuously administering such an astringent ; does that not 
occur to you to be at any rate one point in the matter ?— 
I would just point out this: Suppose a person in the con- 
dition you name ate half a pound tin (10o0z., without 
water) of peas; there would be about 5oz. of peas, and the 
quantity there would not be more than three-quarters of 
a grain or one grain of sulphate of copper. 


1302. Are you aware that the pharmaceutical dose of an 
astringent is from a quarter to two grains ?—Yes, I am; 
but I should decidedly think if persons were considering 
their condition when they were told not to take any 
astringent, or anything of that kind, they would be rather 
particular about their food, and would not eat any green 
peas at all, whether out of a garden or out of a tin. 


1303. That is one reason why I asked you what objection 
you would have to the exact nature of the colouring matter 
being put on the package /—TI said I had no objection. 


1304. Somewhat reluctantly, I think?—No, I think 
not; the only reluctance was as to stating the exact quan- 
tity, because there would be a difficulty in doing that. I 
am not reluctant to say what is in the tin. I do not re- 
member any objection to that. I should say this about 
the trade. I certainly can speak for the London Chamber 
of Commerce, and we have no objection to say simply, as 
I put it in one form, that these goods are artilicially 
coloured, or that they are coloured with sulphate of copper. 
I should have no objection to that; the only objection, 
and I really regret it if I did not make myself understood, 
was that we have some difficulty in saying the exact quan- 
tity that there is in a particular package. 


1305. (Chairman.) Is there any general statement which 
you would like to make?—I do not think there is any 
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more than I have given you in my evidence. I wish that 
you would kindly take into consideration those remarks 
made by medical authorities in the course of the litigation 
we have had. 


1306. That is not your evidence?—No; those are ex- 
tracts from cases which I verify. I give you there the 
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different cases, and if you would like even the shorthand 
notes I could get you those particular doctors’ state- 
ments in some cases. I should like you and ‘hese gentle- 
men to take that into consideration, because, I think, 
that is of some importance in connection with this questio:, 
of colouring matters. 


Dr. J. Howarp Jonss, D.Se., M.D., called; and Examined. 


1307. (Chairman.) You are Medical Officer of Health 
for the County Borough of Newport (Monmouth) ?—Y es. 


1308. And you are prepared to give us some information 
on the action taken by the Town Council with regard to 
the use of preservatives /—Yes. 


1309. Would you kindly make your statement ?—It 
being evident that during the last few years large quanti- 
ties of food preservatives have been added to many staple 
articles of food, particularly hams, bacon, preserved meats, 
butterimported from Ireland and the Continent, and milk, 
and that many individuals would thus be unconsciously 
taking considerable doses of drugs daily, whilst the neces- 
sity for the drugging, especially of butter and milk, has 
not been proved, inasmuch as butter can be shipped into 
this country from long distances in a perfectly fresh state 
without the addition of| preservatives, and as milk col- 
lected in properly sterilised vessels and rapidly cooled in 
refrigerators will remain sweet long enough for distribu- 
tion at even considerable distances, and that, therefore, 
the use of boric acid and its salts, formaline, etc., was not 
only unnecessary, but a source of danger to the health of 
consumers, particularly children and invalids, inasmuch as 
milk is the main diet of the sick, and further the use of 
such preservatives was a direct encouragement to neglect 
those precautionary measures which are absolutely neces- 
sary for the preparation of clean and wholesome articles of 
food; therefore, being of such opinion, when the Borough 
Analyst reported to me verbally the existence of boric 
acid in several samvles of milk analysed by him. and 
further certified on March 8th, 1898, that two samples of 
butter contained respectively 0-71 and 0-74 per cent., I re- 
ported the matter to the Sanitary Committee. The follow- 
ing are the minutes of the Corporation dealing with the 
matter :—“March 15th, 1898.—The Medical Officer of 
Health reported to the Sanitary Committee that it was 
-customary to use boric acid in butter and milk, etc., for 
‘preservative purposes, and that an excessive quantity was 
injurious to the public health ; he, therefore, considered it 
desirable that the amount allowed to be used should be 
limited, and that dealers should be notified to this effect, 
after which proceedings should be taken if the practice 
‘were persevered in. Resolved: That this Committee, 
being of opinion that the custom at present obtaining of 
drugging many stanle articles of food with so called pre- 
servatives, is a source of danger to the health of the com- 
munity, especially in the case of children; they, therefore, 
instruct the Town Clerk to notify milk vendors and other 
dealers to the effect that no boric acid or other analogous 
preservative will be allowed in milk, and the discovery on 
analysis of the existence of such preservative to any ap- 
preciable extent in butter, creams, prepared meats, and 
other articles of food, will render the vendors of such com- 
modities liable to prosecution.” “May 17th, 1898.— 
A deputation from the Grocers’ Association, consisting of 
Messrs. J. F. Saunders (president), Alfred Willams, 
Hollingdale, Lawrence, Frost, Hall, Gower, Watkins, 
Farley, Matthews, Adams, and W. Hunter (secretary) was 
introduced by Councillor Cordey, to interview the Com- 
mittee on the subject of the use of boric acid as a pre- 
servative in foods. The deputation was accompanied by 
Mr, A. J. Giles (secretary of the Grocers’ Federation), and 
Mr. Erstley, an expert on boric acid. Messrs. J. F. 
Saunders, Alfred Williams, and A. J. Giles addressed the 
Committee, and asked that no proceedings should be in- 
stituted until the Government had fixed the maximum 
quantity of boric acid to be allowed. The chairman pointed 
out that the resolution of this Committee on the subject 
merely instructed the Town Clerk to notify milk vendors 
that the use of boric acid in milk would render them liable 
to be prosecuted, and to other dealers that its use to any 
appreciable extent would have the same effect. Proceed- 
ings would not be taken in respect of butter, bacon, pre- 
served meats, etc., unless it was considered that the 
quantity of borie acid used was injurious to health. The 
deputation, after thanking the Committee for their atten- 
tion to the matter, then withdrew. Resolved.—That this 
Committee see no reason for altering or amending the 
resolution already arrived at on the subject.” On April 
23rd, 1898, I gave evidence at Pontypool Police-court on 
behalf of the County Council of Monmouthshire, in a case 





of butter adulterated with 1:3 per cent. of boric acid, to 
the effect that that quantity was both unnecessary for the 
purpose of preservation, particularly at that time of the 
year, and was likely to be followed bby injurious effects 
upon the health of children or invalids partaking of it. 


1310. What proportion do you consider is harmless, or 
what proportion is recognised by your Town Council as 
harmless?—We have not decided upon any proportivn. 
It is a difficult matter to decide as to the real limit, and 
we have not cared to take upon ourselves to decide upon 
a maximum. 

1311. The Council on the 17th May resolved that pro- 
ceedings should not be taken in respect of butter, etc., 
unless it was considered that the quantity of boric acid 
used was injurious ?/—Any case such as this one of 13 
would be followed probably by prosecution. The largest 
we had was 0°74, and we did not feel justified in procse1- 
ing in that case. 

1312. That does point to some proportion that you 
recognise aS harmless?—We did not consider this was 
harmless, but to decide the matter in a court of law is 
a different thing. We did not care to go to court unless 
we felt certain of winning the case. 


1313. Then you object to the presence of boric acid at 
all?—I would object to it altogether in milk, and I cer- 
tainly object to the use of it unknown to the public in 
articles of food. 


1314. Have you ever observed any bad effects arising 
from its consumption?—I have no personal experience, 
and so, of course, I have simply read the literature on the 
subject. 

1315. What countries are referred to as the origin of 
the butter, which comes in a fresh state without any pre- 
servative ?—I understand it has been imported from Aus- 
tralia without any preservatives, and Danish butter, I 
understand, as introduced into this country, contains no 
preservative in the way of boric acid. That is what I 
have gathered from conversations I have had with analysts. 


1316. (Dr. Tunnicliffe.) Evidently you havé not had 
any cases of any ill-effect arising from the addition of any 
preservative to food m your individual experience ?—I 
have no private practice now. 

1317. Would not a case occurring come under your 
notice ?—A case has occurred in Newport where a medical 
man was attending a patient for dyspepsia. 

1318. That is the sort of thing I mean ; you say there 
was a case of dyspepsia which has been attended by a 
medical man?—Yes. He found the remedies did not have 
any effect, and so he suspected the food as being possibly 
the cause. He therefore had several of the articles of 
food analysed. He found that two or three of the articles, 
particularly the butter and the milk, contained consider- 
able quantities of boric acid. These were immediately 
stopped, and supplies procured which were free from the 
acid ; and then the symptoms abated. He claimed that 
as a case where there was an injurious effect produced by 
the use of boric acid. He was very positive on the point. 

1319. (Chairman.) May I ask who was the patient ?— 
The patient was a delicate lady. The case was quoted in 
the police-court of Pontypool. 

1320. (Dr. Tunnicliffe.) What was the result of the 
Pontypool proceedings in 1898—you gave evidence there, 
I think ?—Yes ; the defendant was fined in that case; I 
forget the sam—it was £5, I believe. The magistrates 
came to the conclusion that it was injurious to the health 
of the community to use such large quantities of boric 
acid. 

1321. It was injurious to health 7—To the health of the 
community—that it was a source of danger to the health 
of the community. 

1322. What was the amount used in this case 7—Ninety- 
one or ninety-three grains in the pound, which was 1d 
per cent. . ; 

1323. In the case of this delicate lady who was suffering 
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from dyspepsia, were the foods which were analysed for 
boric acid analysed for any other constituent ?—I believe 
so; they were not analysed especially for boric acid ; 
they were analysed for any preservatives. 


1324. For any preservatives /—Quite so. 


1325. Were they analysed for any other class of modern 
preservatives !/—They were analysed for any poisonous 
metals, 


1326. They were not analysed, for instance, for 
ptomaines, or for volatile bases, such as cadaverin or 
putrescin /—No, I do not expect so. There was no reason 
to suspect a state of putrefaction in the butter and so on, 


1527. Of course those substances are present in food, 
only you could not smell them or even taste them ?— 
Quite so. 

1528. Have you had any case under your immediate 
notice of poisoning due to the presence of such substances 
in food ?—I have in the case of pies, some years ago. 

1329. Do they roughly similate the symptoms caused 
by boric acid ?—I should say not ; they are acute. 


1550. Is not diarrhoea and vomiting one of the symptoms 
of ptomaine poisoning ?—Yes, coming on acutely after 
eating a particular article of food ; that is my experience 
of it—after probably one meal. 

1551. What are the symptoms of boric acid poisoning, 
as far as you have seen them ?—I cannot give you any 
personal experience ; it is simply text-book experience. 

1552. But you do get diarrhoea and vomiting /—Yes, you 
do get diarrhoea and vomiting. 

1335. The only difference you would say was that if 
the poisoning is of a chronic nature, the symptoms are 
chronic in that case ?—There is the low temperature which 
is not often the case in ptomaine poisoning. 

1334. Is it not often the case?—You may get a tem- 
perature with ptomaine poisons, and if it is a case of 
boric poisoning, probably there would be no rise of tem- 
perature. 


1335. You do get a temperature with boric poisoning, 
do you not ?—No. 

1336. If you gave us a case of chronic ptomaine 
poisoning it would very much resemble that of 
chronic boric acid poisoning, would it not ?—Yes, I should 
think so. I might mention that this case was the case 
of a well-to-do lady, and that she had plenty of money to 
buy fresh food with. It was not a case of potted meats. 


1337. It was a case, I suppose, of whether the food 
was fresh ?—Quite so. 

1358. I mean we can argue in a circle, can we not ?— 
Yes. 

1339. With regard to Australian ‘butter, you say you 
have heard—but you have simply heard—that it 1s im- 
ported without boric acid?—I heard it on the authority 
of Dr. Hill, of Birmingham. He has made the statement 
on several occasions. He is the public analyst for the 
city of Birmingham. 

1340. You have made no analysis yourself ?—No. 


1341. You have mentioned, but not on your own in- 
dividual observation, that there has been Australian butter 
imported into this country without a preservatiye ?—1l 
cannot give it as evidence. 


1542. This question of the consumption of butter is a 
very difficult question, is it not ?—Quite so. 

1343. You have no sort of knowledge how long butter 
is kept in shops?—I understand now that it is kept as 
short a period as possible, because it is so easy to get 
fresh supplies in. They do not keep more than a week's 
stock, I should say, in most grocer’s shops. 


1344. Have you ever in your capacity traced the history 
of any given lot of butter ?—I have not had occasion to do 
s0 in any instance. 

1345. That would fall to you in your capacity of medical 
officer of health, would it not?—Quite so; but I know 
that a large amount of the butter sold in our particular 
town is produced in South Wales and Monmouthshire. 


1346. That is the butter sold in Newport?—Yes ; and 
then, of course, the butter would be consumed within a 
week of being made probably. 

1347. What sample of butter was it which was analysed 
in the case of the dyspeptic lady, which was supposed to 
have caused those sysptoms7-do you know what kind 
of butter it was?—I could not tell you the kind. 
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1348. You could not tell us that?—I could not telt 
except that it was ‘bought as fresh butter, 


1249. What other foods were supposed to be eaten 
which had boracic acid in?—I have been making inquiries 
among butchers and pork butchers. 


1350. I mean in the case of this particular lady /—I 
beg your pardon ; there was some preserved fruit. 


1551. She was taking preserved fruit, too?—lI believe 
it was preserved pears. 


1352. She was taking that too ?—1I believe there was a 
sample of preserved fruit analysed in the case. 


1353. It is rather an odd thing for a patient with 
dyspepsia to take preserved fruit, is it not?—They are 
the worst people to deal with, I should say, in the way 
of diet ; they fancy all kinds of things. 

1354. What would the preserved fruit contain?—L 
believe it was pears. 


1355. What preservative did it contain?—1I believe it 
was boric acid. 

1356. Boric acid ?—I believe so, but I could not swear 
to that. 


1357. Do preserved fruits and jams usually contain 
boric acid, in your opinion ?—No, I do not believe they do. 

1358. They usually contain salicylic acid, do they not? 
—Yes, I believe they do. 

1359. Then this must have been an exceptional case 7— 
Yes, I understand so. 


1360. Any other food ?—I could not say. I was paying 
more particular attention, I remember, to the butter and 
to the milk. 

1361. You say that the addition of preservatives is un- 
necessary. Why do you say the addition of preserva- 
tives to butter is unnecessary ?—If it can be transhipped 
from Australia to this country in a fresh state by means 
of cooling and being kept in refrigerators, and if we can 
get meat from Australia without any addition of any 
preservatives, I do not see why we could not get butter 
brought into this country in a perfectly fresh state. 


1362. Now, with regard to the second statement, that 
it is rather apt to cause neglect of precautionary measures 
which are absolutely necessary for the preparation of 
clean and wholesome food—what do you mean by that ?— 
I refer there more particularly to milk. I have more 
knowledge of milk, but the same holds good, I believe, 
in the case of butter. 


1363. Have you ever seen in your experience as 
medical officer of health a sample of milk which was, I 
will mob say unquestionably, but which was distinctly 
bad, and yet contained a preservative /—Milk? 

1364. I say milk, because you say that you refer 
specially to milk ?—I have seen cases of butter. 

1365. I will ask about that afterwards. You have 
never seen a case of milk ?—I have not done the analysing 
of the milk, so, of course, I do not speak as an analyst 
on the question. My knowledge is simply derived from 
conversations with people who deal in milk—dealers and 
farmers in the surrounding districts. I have had some 
conversation with those people, and from that conversa- 
tion I have come to this conclusion, that it is apt to pro- 
duce carelessness in the way of sterilizing and cooling, 
and a neglect of precautions which would otherwise 
preserve the milk. 

1366. Do you believe that a sample of milk might be 
consumed of a certain degree of badness—plus boracic 
acid ?—Quite so. 

1367. Wait a minute—which would be refused without 
boric acid ; that is the point, you see?—Milk which is 
already partly ‘bad ? 


1368. Granted that you have a certain sample of milk, 
which we witl say presents certain evidences of decom- 
position—I do not mean gross evidence of decomposition, 
but certain evidence of decomposition—do you think 
that individual sample might be consumed iby the public 
if boric acid were added to it, whereas it would be refused 
by the public if boric acid were not?—Yes; if milk is 
beginning to decompose, the addition of a sufficient 
quantity of boric acid would undoubtedly prevent further 
decomposition. 

1369. Would it prevent the decomposition that was 
present being detected ?—If it were very slight. 


1370. It might do?—I believe so, because some people 
have very vague ideas what fresh milk really means. 
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I should probably detect the slightest decomposition in 
milk, and should refuse to take it. 


1371. Do you think the ordinary public might be 
-induced to take a sample of milk which was partially 
«lecomposed by virtue of the fact that it contained boric 
acid which tended to mask it—that is an important 
‘point?—Do I understand by masking, something that 
“saves it from further decomposition ? 


1372. No; something which prevents the decomposi- 
tion which is present being detected by the ordinary 
“person /—I could not go so far as to say that boric acid 
would mask such decomposed milk. 


1373. It would not mask it much in your opinion ?— 


“No. 


1374. Nor would it arrest decomposition if it had once 
‘et in, would it?—I should say it would arrest decom- 
position if it was only a very slight decomposition. 


1375. I want to know if you are speaking upon the 
sresult of experiments made by yourself ?—No. 


1376. Because we have had evidence to the contrary ? 
-—Of course, it depends on quantity, and I presume there 
‘the quantity would be too large. I presume that 1 in 50 

of boric acid would prevent further decomposition 
wholly. 


1377. (Dr. Tunnicliffe.) I should think it would, cez- 
“tainly /—Yes ; but that would ‘be over 5 per cent. 

1378. Now, with regard to the butter, would you tell 
the Committee what your observations with regard to the 
-butter are in this connection—I mean have you seen any 
rancid butter containing boric acid?—I have. I had a 
-conversation with the public analyst of the County Council 
“of Monmouth on Saturday on that point. He has a case 
vwhich is coming on on the 12th December in which there 
.is 1:64 of boric acid and borax, and the butter is rancid. 

1379. Was that consumed?—It was bought at a 
-grocer’s shop. The conclusion we both arrive at is that 
the butter had ‘begun to go, and that the dealer thought 
probably he would save it by making it up again, and 
“put in a preservative because it was rancid. 

1580. I suppose it is the most difficult matter possible 
to get exact information with regard to the history, as 
I said before, of that sample of butter—for instance, 
you would not know how long it had been in the shop, or 
anything about it, I suppose ?—We do not know at pre- 
‘sent ; of course, it will come out probably in evidence. 

1381. Has it caused poisoning ?—No ; this is a case 
brought by the ordinary inspector under the Foods and 
Drugs Act. 

-1382. Did anybody consume this sample of butter ?— 
‘Not this sample, because it was sent to the analyst. 

1383. Did anybody consume some of this lot ?—Quite 
‘possibly. Of course, there is no evidence yet, as the 
case has not been tried. 


1384. There were no complaints with regard to it 
chaving caused any poisonous symptoms ?—I do not think 
so. It was bought in the usual course of events. 

1385. At present the authorities at Newport would 
probably pass 0°75 of boracic acid in butter ?—We would 
pass it for this reason—because we are afraid of the 
result in the police-court. 


1386. (Dr. Bulstrode.) In reference to this case which 
you were telling us of where dyspepsia was supposed to 
have been either caused or perpetuated by taking 
boracised butter and milk, was any investigation made 
as to the distribution of that same sort of butter and 
-milk—I mean as to the extent to which the butter and 
milk from the same source with the same amount of 
_boracic acid in it was ‘being distributed in Newport ?— 
The case did not come to my knowledge until some time 
afterwards; of course as regards myself there was no 
inquiry. 

1387. In the absence of an investigation of that kind, 
would you be inclined to attach very much importance 
to this case?—I simply give it as an individual case. 
Doubtless there is a large quantity consumed without 
any ill effects, but cases do arise where it is suspected. 

1388. In this case the food supply—the source of the 
supply of butter and milk—was changed?—Yes, I 

“believe so. 

1389. So that really, although they get no boracic acid 
sand no preservative, they might have got some other 
preservative for all you know ?—The new supply was 
-submitted to the analyst. 
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1390. And it did not contain boracic acid ?—He did 
not find any preservatives in it. 

1491. I think the most interesting part of your evi- 
dence is as to what effect this enactment on the part 
of the Newport County Council is having upon the food 
supply of Newport. Could you tell the Committee what 
steps you take to ascertain whether these views on the 
part of the Council are being respected or not?—I have 
had no notification from the analyst that the samples 
lately submitted contained boric acid. I went round to 
some chemists in the town to inquire ag to the sale of 
boric acid, and the general opinion I had from them was 
that there was a great reduction in the quantity used. 


1592. Is the preservative purchased or used by the 
Borough people in Newport purchased as boric acid from 
the chemists there ?—It is procured as some preservative 
preparation. 


1593. And the evidence of the chemists was that the 
sale of preservatives was going up ?—Quite so. I have 
reason to think that they have changed the kind of 
preservative. This notice is given to me by one chemist ; 
it was supplied to the chemists and the people in the 
town just after the action taken by the Newport Corpo- 
ration :—“To the Dairy Trade. As the authorities are 
now so strict on the dairy trade for using boracic acid 
preparations in their milk for the purposes of preserva- 
tion, it is most essential that the trade should protect 
itself by using ‘Schering’s Formalin Solution,’ which is 
a guaranteed article against proserutions, prepared under 
the control of Dr. Rideal, Public Analyst and Examiner 
in Chemistry to the Royal College of Physicians, and 
sent out on a scientific basis by the manufacturers them- 
selves, who are well known eminent chemists. But this 
guarantee is not given to customers who purchase from 
irresponsible parties who style themselves manufac- 
turers, but who really are not chemists at all, and 
therefore cannot know the chemical or physiological 
oe of these solutions after they have been put in the 
milk.” 

1394. I understand from that that the effect of these 
enactments on the part of the Council is apparently to 
lead to an increased sale of another preservative, and 
to a diminution in the sale of boric acid ?—That is the 
conclusion to be drawn. 


1395. You say that you have no other evidence except 
that; I rather think that in your last annual report I 
noticed that the use of preservatives had considerably 
diminished ?—Yes ; that is stated upon general evidence 
from our pork butchers. The leading pork butchers, I 
understand, have given it up. The men added consider- 
able quantities before; one in particular told me that 
he was in the habit of adding four ounces of this pre- 
servative in 40 Ibs. of sausage meat. 


1396. (Dr. Tunnicliffe.) Four ounces in 40lbs. ?—Yes ; 
0-6 I think it comes to. 


1597. (Dr. Bulstrode.) Of what preservative ?—Boric 
acid—at least it was a boron preservative. 


1398. Can you specify the preservative ?—I can give 
you the name—it was glaciarine ; boric acid. he called it, 
but of course they have a special preparation. ‘ 

1399. Where does the borough of N ewport draw its 
chief supply of milk and butter from ?—The milk comes 
chiefly from the county of Monmouth, and a large quantity 
comes from the moors just adjoining Newport on either 
side between Newport and Cardiff and between Newport 
and Chepstow. 

1400. And butter, too?—The best class of butter comes 
from there—the so-called fresh butter, no doubt. There 
is aldarge quantity of Danish butter sold, and in the small 
shops I believe there is a good deal of Irish. 


1401. What steps have been taken to ascertain the 
amount of preservatives in food in Newport at the present 
time ; what is the extent of the analyses made ?—There 
is not so much as I should like; 100 samples are taken 
at present at random. 


1402. Is that all ?—That is all ; they are chiefly butter 
and milk. 

1405. And in spite of the special enactment, no more 
samples have been taken?—The samples have been in- 
creased in the last twelve months. ‘The new arrangement 
with the public analyst is that a minimum of 100 samples 
should be taken, but previous to that—that is, before 
1898—I believe forty to sixty were taken. I may men- 
tion that the analyst reported to me verbally, and I haye 
reason to believe that when there were small quantities 
he did not put them down on the certificates. 
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1404. What is the population of Newport?—It is 
75,000 this year. 

1405. Are no preservatives at all allowed in milk and 
cream in Newport?—We should prosecute in the case of 
milk if we found it in milk. 

1406. But you only look for it to the extent of 100 
samples per annum, is that so?—That is so at present. 

1407. (Chairman.) Do you take any note of other sub- 
stances besides preservatives in food, such as colouring 
matter ?—We have not taken any notice of colouring 
matters ; I have not troubled much with them. So far 
as I know, there have been no complaints of any kind 
from the public. 

1408. Referring to that printed notice that you handed 


Dr. Rosert Briges W11D, 


1412. (Chairman.) I think you come from Manchester ? 
—Yes. ; 

1413. May I ask if you hold wny public office there ?7— 
Yes, I hold the appointment of Honorary Physician to 
the Manchester Hospital for Skin Diseases, and Honorary 
Medical Superintendent to the Cancer Hospital, and I am 
Assistant Lecturer on Materia Medica and Therapeutics 
at Owens College, Victoria University. 

1414, Your observation has led you to form certain in- 
ferences as to the action of boracic acid ?—It has. 


1415. Would you state them ?—Shortly or at length ? 


1416. If you go on too long we will stop you ?—My atten- 
tion was called to the subject originally by’ the case of a 
patient of mine which I have published already. I sent 
a copy of my paper to the Committee some little time ago. 
That case occurred about three years ago. Since then, I 
have watched the effect of administering quantities of 
boracic acid to myself in various doses and to various 
patients to whom it was given for the cure of different 
conditions ; and I have noted the results that I have ob- 
tained in this way. I found that I could take small doses 
of boracic acid myself—that is to say, quantities up to 
about ten grains at a time—without producing any effects 
whatever. 

1417. Taken with food ?—I have taken it both ways. 1 
have taken it immediately after meals, and I have taken 
it on an empty stomach. I have usually taken it simply 
in water, but I have also taken it in milk or tea, or some- 
thing of that kind. It is almost a tasteless sub- 
stance, and there is no difficulty in taking it whatever. 
I have taken larger doses, from fifteen to twenty grains, 
and I find that a single dose of this size does not affect 
me at all injuriously in any way, but after taking repeated 
doses of this size 

1418. Daily doses, do you mean?—Yes, daily doses, 
for a period of a week or perhaps a little more (which 
I have done several times). I certainly do notice a little 
disturbance in the stomach of rather an unpleasant nature 
—nothing very serious certainly, but a little discomfort 
after food, a little loss of appetite and a little flushing 
of the skin—a feeling of not being quite so well, 
These symptoms have practically disappeared in a day or 
two after ceasing to take the drug. I have also taken on 
several occasions still larger quantities—quantities up to 
120 grains. That is the largest amount I have taken. I 
took that within three or four hours, and I had very 
definite effects produced in the way of nausea, dis- 
comfort and diarrhoea, which lasted for a day or so, and 
I was feeling unwell for a day or two afterwards. I hada 
feeling of loss of tone altogether. Of course, I cannot 
say whether that was simply due to the diarrhoea or was 
the direct effect of the acid, because one had the two 
factors there. 


1419. How is the acid got rid of from the system ?— 
I find it is got rid of by the kidneys in my own case, 
and my observations agree with the published observa- 
tions of other medical men. I have examined my own 
urine carefully a number of times, and [I find a 
little difference in the way the drug is got rid of, 
as to whether the dose is a large one or a smali 
one. When the dose is a small one I find that 
there is no free boric acid in the urine. The urine is 
slightly alkaline, and the boric acid is excreted 
in the form of a combination, with sodium most likely, 
or with some other alkaline metals. There are several 
alkaline metals, of course, in the urine, including 
amount of sodium; but ail one can 
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in, do you or your Town Council regard formaldehyde pre— 
parations as preferable to boracic acid?—There is no- 
clinical experience yet as to the action of formalin in very 
small quantities, as far as I know, but personally I con-- 
sider it a very powerful chemical. ; 


1409. You would not institute a prosecution if you. 
detected it in a sample of milk ?—I should not institute- 
it, because we should probably lose the case ; I do not. 
believe in going into court with unsuccessful cases. 


1410. You have no reason to suppose that it is prefer- 
able to boracic acid ?—No. 


1411. I mean less noxious than boracie acid?—I have- 
no reason to suppose so, because it is a very powerful. 
chemical, even 1 in 1,000. , 
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say is that the acid is excreted not in the: 
form it is taken—as a free acid—but in the form. 
of an alkaline salt. Borax, of course, is the most. 
likely one. It might be a borate of ammonia, or a. 
borate of magnesium, both of which are present in the 
urine. But at any rate with small doses of 10 or 15. 
grains I had no free boric acid in my urine, but only alka- 
line borates. In the case of a large does I found free borice 
acid in the urine. Undoubtedly the boric acid which 
was taken was too much to combine with the alkaline: 
bases in the body, and was, therefore excreted un- 
changed. But after removing all the free boric acid. 
from the urine I found that there also were present alka- 
line borates—exactly the same as if I had taken a small. 
dose. That was the result of my analysis, which was. 
not a quantitative one. I could not say exactly how 
many grains, for instance, were excreted in the form of: 
a free acid, and how many grains in the form of the 
alkaline salts. I found the acid in the urine within. 
four hours of taking the first dose; I found it 24 hours. 
after taking the last dose, and at the end of about 40: 
hours boric acid had disappeared from my urine; that is 
to say, that it took somewhere between 24 and 40 hours- 
for the boric acid to be removed from my body after I 
had taken a considerable quantity of it. 
about the same in one case after I had taken 15. 
grains each day for about 10 days, and then ceased. 
taking it, and kept my urine for the next bwo days; 
and the time was also the same when I took a large: 
quantity within four hours—there again it took nearly 
40 hours in order to get rid of the boric acid from 
my body. 

1420. Now, as to your observations of other persons ? 
—I have not ventured to give anyone else quite so large 
a dose as I took myself, but I have kept patients on boric 
acid for some little time in varying doses—in 5 grain 
doses given two and three times a day, in 10 grain doses. 
given two and three times a day, in 15 grain doses, which 
I have given two, three, and four times a day, and in 
20 grain doses, which I have also given up to four times. 
a day. In one case the drug was taken continuously for 
over four months in 9 grain doses. 


1421. Were those healthy persons ?—T wo or three were 
healthy persons ; many of them, of course, were patients, 
that is to say, they were people who were suffering from 
some form of disease for which boric acid is given inter- 
nally. I found that the majority of those patients could’ 
take the boric acid perfectly well without any bad effects. 
occurring, and in many cases with considerable benefit 
to the disease from which they were suffering. 


1422. Have you noted any instances where injurious. 
effects arose ?—Yes, I have, several cases. One or two 
cases were especially marked. In one case the drug was- 
given for—perhaps I need not mention the disease for 
which it was given ; it was given and continued, how- 
ever, for a particular disease ; between three and four 
weeks after the patient had taken 10 grains three times a. 
day he commenced to suffer from an eruption on the 
skin of a very severe nature, gradually spreading from 
the palms of the hands to the body, face, and head ; 
his hair commenced to come off, and nearly the whole 
surface of the skin was red and covered with thick scales. 

1423. What was the dose in that case?—Ten grains. 
three times a day—that is 50 grains per day. The boric 
acid was stopped, and I might mention that at that time 
I had no idea that the disease was due to the boric acid. 

1424. Was that an adult ?—It was an adult, a man of 
thirty-six. ‘The boric acid was stopped, and the disease 
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sgot well. At that time, as I say, I had no idea of the 
cause of the disease. Four or five months later, how- 
ever, the disease recurred—the original disease from 
which the patient suffered, that is—and he again com- 
menced to take the boric acid. After three weeks, 
the symptoms again came out the same as_ before, 
‘but this time they were much more pronounced. He 
"took the same doses, but he took them for a longer period 
of time. He took the drug for several months. I saw 
him in October, 1896. He was then covered over 
with a similar eruption to that which I have 
“already described to you. ‘The hair on the head was 
salmost entirely lost ; the hands and the feet were covered 
over with thick scales ; his general health had gone down 
‘very much ; he had lost flesh and got thin; he had lost 
‘his appetite; and I regarded him as being in a 
very serious condition. I at that time had been 
reading the paper by Professor Féré, of Paris, 
on the effects of boric acid which he had given 
‘for the treatment of certain diseases, and that he 
‘had noticed that a certain number of the patients taking 
it presented sysmptoms such as I have described to you. 
¥rom the correspondence of those symptoms with the 
‘ymptoms of my own patient, and from the fact that a 
similar disease had occurred twice coincidentally 
with taking the boric acid, I came to the conclusion that 
this was in all probability a case of boric acid poisoning. 
1425. Do I understand) you that he was getting at the 
a@ate of 50 grains a day ?—Yes. 


1426. Do you consider that his system was equal to 
getting rid of that within twenty-four hours ?—I do not. 


1427. Then the effect of the doses were cumulative ?— 
‘They were probably cumulative in that case. The reason 
why I consider that his system was probably not able to 
get rid of it was that the kidneys were diseased in that 
particular case. Dr. Féré has noticed that his most severe 
cases at Salpétriére came on in patients whose kidneys 
avere affected. I stopped the bori¢ acid in this case, and 
under very simple treatment the patient absolutely re- 
covered. He gained flesh, his hair came on again, and 
the skin became normal. Six months afierwards the 
-original disease again became very troublesome ; the boric 
acid had always given him so much relief that he again 
took the boric acid in spite of the symptoms which I had 
already told him had been produced by it. The same 
symptoms again came on, but to a very much less degree, 
because the patient being warned stopped taking the drug 
as soon as he commenced to feel any bad effects, such as 
the skin beginning to get red, painful, scaly, or anything 
of that kind. 

1428. Have your observations led you to form any 
opinion as to the safety of boracic acid as a preservative 
in food ?—I have formed an opinion upon the matter. 


1429. Would you state it?—My opinion is this: From 
the result of my personal observations small quantities of 
boric acid might be added to milk without danger to 
healthy persons. I take milk because that is really the chief 
thing which has interested me, owing to the giving of milk 
to patients as an invalid dietary. I should say that by smal] 
‘quantities I certainly mean not more than one in a 
thousand, which is sufficient, I believe, to preserve milk 
from any apparent change for, say, from between twenty- 
four to forty-eight hours. The effect of boric acid upon 
milk is proportional to the quantity, and in order 
to preserve decomposable materials for twenty-four 
‘hours a much less quantity is required than is 
needed to preserve them for forty-eight hours, or for three 
-days, or for four days. A small quantity may be added 
sufficient to preserve, say, milk—simply to take it as a 
type—for twenty-four hours or forty-eight hours, but 
would not be sufficient to preserve it for a longer period. 
‘I believe, from experiments I have made myself, and from 
observations of friends, who have used it, that a 
quantity of about sixty to seventy grains per gallon, 
~which is one in a thousand, will preserve milk sufficiently 
for twenty-four or forty-eight hours, excepting, perhaps, 
in the very hottest weather. I do not think from 
the result of the observations I have made, that 
any healthy person would be likely to be harmed 
by this quantity of boric acid. The quantity they 
-would get per day would be practically less than 10 grains, 
judging, say, about a pint of milk to be taken. But in 
-cases where people were on an entirely milk diet—for in- 
stance, babies brought up by hand, or patients suffering 
‘from disease of the kidneys, where an exclusive milk diet 
is not at all unusual—those people might, I think, be in 
jured by even this small quantity of boric acid. 


1430. What quantity of milk would you say, roughly, a 
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child of three months old would consume ?—One to two 
pints, probably, at three months old. 


1431. A quart?—Yes, up to about a quart, I should 
say ; and an adult patient on a milk diet would take about 
two quarts, roughly speaking, of course, for the conditions 
vary very much indeed. 


1432. But that would be an ordinary person ?—A child 
up to twelve months old might take up to a quart diluted, 
and a child soon after birth would take perhaps half a 
pint to a pint. 

1433. Then supposing there were one part in a 
thousand of boracic acid, that child would be consuming 
how much ?—About nine grains in the pint. 

1434. Highteen grains in a quart?—Yes, and in pro- 
portion to the ordinary dose of medicines that one would 
give to a baby that would really be a very large dose. 


1435. And possibly more than its kidneys would be able 
to deal with ?—Possibly, but the kidneys in children are 
very active organs, and I think that the danger in very 
young children would probably, if it was continued for 
any length of time, be more that of loss of appetite and 
general loss of nutrition rather than kidney disease. 


1456. Then that points in the interests of the public to 
some indication being given of the presence of the pre- 
servative /—I think it is very important. I assure you it 
is very difficult sometimes in treating cases to make sure 
in the case of an infant whom one finds suffering from a 
skin eruption, that that child shall be fed upon milk 
which you know contains no boric acid. One has to get 
a sample of the milk that is being consumed, and prac- 
tically test ib for one’s self. 

1437. I suppose in Manchester, as in other large towns, 
there are milk vendors prepared to meet every requisite 
on the part of the public, and of the medical profession 
especially /—Yes, there are. 


1438. That is to say, they will supply pasteurised 
milk ?—Yes. We have one or two firms who will do that, 
and they will guarantee it free from any preservative. 

1439. That is an increasing practice, is it not ?—L think, 
perhaps, it is. One company has not been started in 
Manchester very long, but I doubt if they will reach the 
poorest people, or the class of patients whom we get in 
the hospital. 

1440. Is certified milk sold at a higher price than 
ordinary milk ?—There is a little difference in the price ; 
at least there igs with one of our firms in Manchester ; 
but whether that is a permanency, or simply a temporary 
arrangement, I cannot say. One feels from a medical 
point of view in this way, that the value of milk to poor 
children, in large towns especially, as a food, is go great 
that any regulation which would increase the cost of milk 
so as to make the ordinary children in large towns get less 
milk would be a serious matter. One would prefer them 
to have milk with a little boric acid, rather than no milk 
atall. That is the way I look at it. 


1441. The price will be increased by the prohibition of 
the use of preservatives ?—I feel in this way—that in the 
large towns milk has to be collected from many districts, 
and brought into the town, which necessitates a number of 
hours elapsing between the milk being produced and 
reaching the consumer. In sufnmer especially a very 
large amount of milk would necessarily be soured unless it 
was preserved in some way during the transit, and that 
milk, even preserved in this way, is, I believe, preferable 
to no milk at all as diet for children, and is certainly pre- 
ferable to sour milk, which is responsible, I have no 
doubt, for a considerable number of the digestive dis- 
orders which occur in so many children in hot weather. 


1442. Have you made many analyses of milk samples? 
—I have not made very many. I have been interested 
more in the medicinal use of the acid rather than in the 
dietetic use. I have found traces of it in milk. 


1443. What is the highest proportion?—Personally I 
have not found more than one in a thousand in the 
samples that I have examined. [I cannot say that I have 
examined many samples, and the milk that I did examine, 
with even one in a thousand in, was certainly what I 
should call a good milk. 

1444. Then, on the whole, I understand that you 
would advocate the moderate use, say, not exceeding one 
in a thousand parts of boracic acid rather than prohibit 
the use of preservatives altogether ?—So long as some in- 
dication was given that the article of food containing 
boracic acid did contain it, I think that is a very im- 
portant point. 

1445. In the matter of milk, how could you give that 
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indication, milk being an article that is taken from 
door to door, and gold in open vessels /—It should be sola 
as preserved milk, that is all I can say. 

1446. Then it would be a verbal guarantee ?—It would 
be a verbal guarantee only, but I presume that if it was 
sold as pure milk, and was found to contain boric acid, 
there would be a certain risk of a pena:ty being attached 
to it. 

1447. (Dr. Bulstrode.) What do you consider to be 
the contra-indications for the administration of boric acid ? 
—I have a little difficulty in saying. Kidney disease, with 
albuminuria, I certainly think is one. I have seen albu- 
minuria—that is, albuminuria of a temporary character— 
come on in one patient while taking boracic acid, and 
disappear when boracic acid was stopped. I have also 
seen patients with albuminuria in which the amount of 
albumen has been increased while they were taking the 
acid, and has again returned to its usual amount when 
the boracic acid was stopped. So that I consider that 
ladney disease is certainly a contra-indication of 
boracic acid. I should not care to take it myself if I had 
any kidney lesions, and I am rather of opinion that 
the cases in which the skin eruption comes out are more 
cases in which the drug is not fully excreted by the 
kidneys than cases where the kidneys are normal. 


1448. Then you would not prescribe the drug to the 
extent of, we will say, even fifteen grains a day to a 
patient whose urine you found to contain albumen?—I 
should not do so if I believed the albumen to be due to 
kidney disease, but if I could satisfy myself by microscopy 
or otherwise that the albumen was from urethritis or 
cystitis, I should have no hesitation in giving ten grains 
three times a day—I do not often go beyond that. 


1449. Provided you were fairly convinced that the 
patient was suffering from kidney disease you would not 
care to prescribe even small doses of boracic acid ?/—l 
shculd not. 

1450. You would say that of course there must be an 
enormous number of the population who have some form 
of kidney disease #—Yes, certainly there is a considerable 
number. 

1451. There are somewhere about 12,000 dying annually 
from kidney disease, and that would represent a very 
large number of persons who are going about with kidney, 
disease 1—Yes. 

1452. To whom boracie acid would be contra-indica- 
ted?—In my opinion it would. 

1455. Would you consider that in itself a considerable 
reason for prohibiting the use of boracic acid in milk ?— 
I would not say to prohibit it ; I would say to indicate 
that the milk contained it. 

1454. Would you consider it sufficient to say that the 
milk contained a preservative ; would you not rather con- 
sider it necessary, looking at this one point alone, to state 
that the milk contained boracic acid ’—Yes, I think that 
would be necessary in the case which you are putting. 

1455. Is it your view that provided the fact that the 
milk contained boracic acid was stated an enormous num- 
ber of poor people about the country in our great towns 
would still be unaware that boracic acid was bad for kidney 
diseases ?—Yes, but I presume that in a case of that kind 
the medical attendant of those people suffering from kidney 
disease would in all probability give as part of his dietetic 
directions, which are, of course, very important in kidney 
disease, the fact that they must not take milk containing 
boracic acid, just as he would prohibit excess of animal 
food or any other such thing. That is what I should look 
upon as their protection. 

1456. Of course I can only ask this in general terms, 
but would you not consider that there is a very large 
number of people going about with kidney disease a long 
time before they consider it necesary to take medical 
advice ?—Yes. . 

1457. Then those people would be still taking a milk 
containing something which is contra-indicated to their 
condition ?—Yes, they would, but not in large quantities. 

1458. Would the consideration of that lead you to 
modify your opinion at all as regards the labelling of the 
milk ?—Of course, the difficulty is at both ends, as it were 
—that in the one case there is the value of the milk for 
children, which is what I was looking at mostly, and in 
the other case there is the injuriousness of the milk to 
people who are already diseased ; and there is a balance 
of opinion there on which it is’ difficult to decide. Per- 
sonally, I must confess that I think the benefit to the 
children of getting milk at all is greater than the injury 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C. : 


to a certain number of people who are already diseased,. 
especially as the latter would not be likely to be on a. 
milk diet. 

1459. Then we may take it from you that you con— 
sider that a diseased condition of- the kidney contra- 
indicates the administration of even small doses of” 
boracic acid ?—I have never seen bad effects come from. 
5 grain doses at all in any case. 


1460. With adults?—With adults, I have never seen 
bad effects, nor have I observed any bad effects in 
myself from 5 grain doses of boracic acid. ‘The smallest. 
dose from which I have seen any bad effects has been 
the 10 grain dose. I have given a 5 grain dose and L 
have taken a 5 grain dose, and that 5 grains did not. 
cause any effect. 


1461. Altogether, in how many cases have you seen a. 
bad effect from administering the 10 grain doses of 
boracic acid ?—In about 6 or 7 cases. 

1462. Out of about how many?—Out of over 40; 
but there are some of those cases I must mention. 
which were simply cases in which a little nausea, 
loss of appetite, and sickness were produced—not cases- 
in which there were any kidney lesions. I have only 
seen three cases in which albuminuria was produced or 
increased, and in one of those cases the dose was 20+ 
grains. 

1463. Suppose it were put before you in this light, 
that it was true that there were some people to whom 
boracic acid did harm; would you say that the view that- 
those people are idiosyncratic would cover the position 
—I would not like to give my opinion in that way. As 
I have already expressed in a paper I read some time 
ago we have not sufficient evidence to say whether it is 
idiosynerasy on the part of the patient or pre-existing 
lidney disease which determines the fact that toxic: 
symptoms will occur. 

1464. It is a very difficult point, and wants to be 
cleared up ?—I should certainly say that if it was simply 
idiosyncrasy affecting only a small number of the popula- 
tion that is a thing that may be perhaps neglected, but if” 
it is a peculiarity affecting a large proportion of the™ 
people, then it becomes hardly right to call it idiosyn- 
crasy, I think. 

1465. That is what I am anxious to get at ?—Then it is a- 
normal condition. 

1466. You do not regard the reaction of the human . 
species towards boracic acid as one to which the term. 
idiosyncrasy is applicable 7—No, I think that it is a matter 
of dose. 

1467. What other conditions would you regard as con--. 
tra-indicating the use of boracic acid?—I should re-— 
gard certain conditions of the stomach as probably con- 
tra-indicating the use of boracic acid; that is, espe- 
cially in children perhaps—cases of want of digestive- 
power. 

1468. In children ?—Yes, atonic dyspepsia. 

1469. Would you say that was a widely, prevalent. 
disorder in a place, for instance, like Manchester ?—Yes, . 
it is fairly widely spread. 

1470. Then that is another fairly widely spread con- 
dition which would contra-indicate the administration - 
in your opinion of boracic acid ?—It is a case in which 
I think the administration of boracic acid would be- 
likely to do harm. é 

1471. And you would not yourself give it?—I should- 
certainly not give it. 

1472. Any other conditions ?’—I do not know of any 
other. 


1473. Did you ever hear of the reported action of- 
boracic acid upon the muscular tissue of the uterus ?— 
Yes, I have heard of that with borax. 


1474. Would you consider the fact that this drug is re- 
ported by high authorities to produce a contractile effect: 
upon this tissue to be a contra-indication to the use of the- 
drug in certain conditions ?—I should not, because of the 
quantity. I do not think anyone could take the amount 
necessary to produce the effect upon the uterus in the. 
ordinary way of food. 

1475. Do you know what Dr. Lauder Brunton said on: 
that point ?—I have read it, but I am not quite familiar: 
with it. I am not able to say that I remember it per-- 
fectly. 

1476. You do know that it is thought that boracic- 
acid may have some effect upon the uterus?—I know - 
that borax, has, which, of course, is practically the same~ 
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thing physiologically, but I was not aware that boracice 
acid itself has been used in that way. Borax is reputed 
to have that effect. 


1477. It is stated in some books on therapeutics that 
it should be either avoided or used with great caution 
in pregnancy ?—Yes, I know it is so stated, but I have 
had no personal experience of borax being given in preg- 
nancy. 


1478. Are there any other conditions which you would 
regard as contra-indicating the use of boracic acid ?— 
From my own observation no. I have given you, I 
think, the two conditions, 


1479. Have you made a study of the question of 
autumnal diarrhoea ?—I cannot say that I have. 


1480. Have you any reason to suspect o1 any reason to 
disbelieve that the autumnal diarrhoea may possibly be 
kept up by the use of boracic acid at a time when the 
weather is hot, and when a large amount of boracic acid 
is used ?—I have no reason to suspect it. I do not know 
that I am in order in mentioning certain observations 
that have been told to me by my own friends knowing 
that I was interested in the question. I can only say 
this, that a friend of mine, who was talking over the 
subject with me, and who has the charge of an institu- 
tion in which there are a considerable number of people, 
has systematically administered boric acid in the milk 
for the purpose of preserving it during the summer and 
_ autumn for some years past, and he takes care that only 
a small amount is used, one drachm, I think, to the 
gallon is the amount, which is 74 grains to the pint, and 
he gays diarrhoea has diminished in the children since he 
began to use it. He believes that sour milk, or milk 
slightly sour, produces diarrhoea more readily than milk 
containing boric acid. That is purely a statement made 
to me, and is not one that I can substantiate in any way. 


1481. Do you think it is at all likely that the use of 
boric acid leads in our large towns to the sale of milk 
which, save for the boric acid, would not be accepted by 
the publice—to make it clearer, I will say partially decom- 
posed milk—milk which is just turning—which would be 
refused but for the boric acid which is added to it?—l 
I think it is quite possible. I believe that the boric acid 
will limit the action of the lactic acid fermentation, but 
will not necessarily limit, say, decomposing changes in 
the proteids of the milk. Ido not know anything more 
about that, but I can quite conceive the possibility. 


1482. Then it is possible that children taking boracised 
milk in the summer may be taking with it ptomaines and 
boracic acid ?—It is possible. 

1483. Would you go further than that ; would you say 
it is likely ?—I would say I have no information about 1% 
at all. 


1484. Do you know that more boric acid is added in 
summer than in winter ?—I believe that is the case—that 
is to say, I am informed that some milk vendors use it 
in summer, but never use it in winter, when the weather 
is cold. 


1485. Have you any information to give to the Com- 
mittee with regard to the other preservatives, such as 
salicylic acid and formalin?—No, I have no information 
about those preservatives. 


1486. Have you any information on the subject of 


copper in peas to put before the Committee 7—No, I have 
not. 


1487. Haye you any information with reference to 
colouring matters ?—I have nothing which I have specially 
worked at. My interest in the question of boric acid, of 
course, is purely a professional interest, and I have not 
taken the subject of food preservatives as a whole. 
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1488. After the points we have discussed together, 
would you still be satisfied with simply stating that “this 
milk”—I forget exactly what is the term used ?—“ This 
milk is preserved with borax,” or “boracic acid,” or some- 
thing to that effect. 


1489. You think it is necessary to state that ?—I think 
so, after what you have said as to the use of preservatives 
in milk, and diseases of the kidneys. 


1490. You think that if it were stated that the milk 
is preserved with formalin or boracic acid that that 
would be sufficient for the present ?—I go not know as to 
what the effect of formalin in milk is; I have no informa- 
tion upon that at all. : 


1491. At any rate, “containing boric acid ” 7—Yes, pre- 
ferably, but if it was simply that the milk was preserved 
with some preservative that would be enough from my 
point of view. 


1492. With some preservative?—It has to be proved 
that formalin, for instance, may not be taken zafely. 


1493. Would you advocate, or not, that the name of the 
preservative should be given, that is what I mean?—I 
should prefer it as a matter of accuracy. I can 
quite understand that practical difficulties might arise, 
and one would prefer to have the label simply “preserved” 
than not to have the milk labelled at all. The ideal of 
course, is that pure milk should be used without any pre- 
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servative by everyone, but one recognises that although . 


that is one’s ideal it may, perhaps, be unattainable owing 
to the difficulties of collecting and preserving milk. The 
next possible thing is that milk should be labelled as to 
what it does contain. Jf that is impossible, then it is 
better that it should be labelled to contain something 
which may be deleterious. That is the order in which I 
should put it. 


1494. (Chairman.) When you speak of labelling the 
milk, are you not undertaking a problem of great diffi- 
culty? Every tumbler of milk that is sold in a railway 
refreshment bar would have to be labelled ?—I can see the 
practical difficulties very easily, but I think for the safety 
of the public, especially of those who have to take 
a milk diet, it is desirable, if possible, that the milk- 
man who sells it, if he sells milk containing boric acid, 
should state that he does so—perhaps in some conspicuous 
place on his milk cart, 


1495. An ordinary railway passenger would not notice 
that; it would not be brought under the notice of an 
ordinary traveller by railway ?—Would it not in this 
way? Supposing the railway passenger had been warned 
previously that he was not to take milk preserved by 
boric acid, it is possible that he might look out for such 
a notice rather more carefully when getting milk. That 
is the only point that I would make. 


1496. (Dr. Bulstrode.) Would you care to give 
boracised milk to a patient with typhoid fever ’—I think 
if there was only a small quantity of boric avid in the 
milk it would probably not be injurious. 


1497. Would you give it to a patient with scarlet fever? 
—I would rather not, because of the danger of setting 
up any irritation of the kidneys; I would not give it if 
other wag obtainable; I would put it in that way. 


1498. You would not go so far as to say that in hospitals 
such as that of the Metropolitan Asylums Board, where 
acute cases of scarlet fever are taken in, the use of bora- 
cised milk should be as a general principle prohibited ?— 
For all cases? Yes, if itis to be used for all cases I think 
so, certainly. Ithink the danger of giving boracised milk 
to cases with severe kidney lesions in scarlet fever would 
be great. 
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Clement. . i i 
seeds 1499. (Chairman.) Are you a managing director of 


Noy. 1899. Messrs. A, Clement and Sons, Limited, of Glasgow, Man- 
chester, and London ?—I am one of the managing directors. 

1500. I understand that you represent here the Scottish 
Wholesale Provision Merchants’ Association ?—Yes, I do. 





150i. You have had considerable experience in the 
provision trade, I believe ?—Yes, for the last fifteen years 
I have been engaged in it. 


1502. Are there any special substances on which you 
wish to give evidence? I may tell you that we have 
had a great deal of evidence on the ham and bacon trade, 
and the butter trade, as to the preference on the part of 
the public for mild-cured goods and the consequent use 
of certain preservatives ; therefore I do not suppose I 
need take you through that part of the evidence as we 
are pretty well seized with it already ?—I have been asked 
by the Executive of our Association to give evidence on 
the dairy produce section of the trade, and to express 
their views on the use of preservatives and colouring 
matters in dairy produce. 


1503. Will you be good enough to state those views 7— 
Our Association are of opinion that the use of preserva- 
tives in certain proportions is absolutely necessary for 
the carrying on of the trade in butter. This is especially 
so in connection with Colonial butter—that is, Australian 
and New Zealand butter, which is now well knownin the 
market. 

1504. Do you include “Canadian” in the term 
“ Colonial” 2—No, I do not. 


1505. Why not?—I intended to speak of Canadian 
butter separately. 


1506. Then you indicate Australasian butter by 
“Colonial butter” ?—Yes. Ispeak of Australasian butter 
just now. In the trade we speak of Australasian butter 
as “Colonial butter,” and we speak of Canadian butter 
as “ Canadian butter.” I may say our firm are the agents 
for the Agricultural Department of the Canadian Govern- 
ment in this country. We issue reports to them on the 
condition of the trade and generally advise them as to 
any changes that are taking place, and give them advice 
‘as to how to send their goods here to meet the public 
demands. We have strongly advised the Canadian 
Government to issue recommendations to the factory men 
to use boracic acid as a preservative in their butter. 


1507. At present that is prohibited, is it not?—I do not 
‘know that it is prohibited altogether, but it is not uni- 
versally used. 

1508. Do you handle large quantities of Canadian 
butter 7—Yes, very large quantities. 


1509. Do you find that there is a greater difficulty in 
dealing with it than with Australian butter?—Yes, on 
that account. 

1510. For obvious reasons?— Our difficulty with 
Canadian butter is this—that after coming from the Tefri- 
gerator it does not stand the counter, or the keeping in 
the house, as well as the Colonial butter which has a smal) 
percentage of boracic acid. We handle considerable quan- 
tities of Irish butter, and I have to report that the quality 
of Irish butter has improved very considerably in recent 
years. If it had less moisture it would be the first butter 
on the market—it would be superior to Danish. We 
handle Danish butter, but in our opinion the quality of 
Danish butter has deteriorated in recent years. 


1511. In what respect 1—Particularly in flavour ard 
texture. 


1512. It is very dry, is it not ~The Danes have a drier 
butter than in Ireland and that gives them the advantage ; 
but they have not got the flavour of the finest Irish. The 
unfortunate thing is that we get so little of the 
very choicest of the Irish that excels the Danish; but 
Danish butter has deteriorated in recent years. 


1515. Does it command the same price in this country ? 
—Yes, it commands the highest price because the trade in 
Danish butter is more systematised in distribution than 
that of any other butter. 


1514. No preservative is used in Danish butter, I 
believe ?—I believe not ; it is claimed that no preservative 
is used in it. | 

1515. A witness before us the other day spoke of Ar- 
gentine butter as very fine ; have you had any experience 
of that ?—We handle Argentine butter ; some is fine and 
some is not. ‘ 

1516. Does that contain preservatives?—As far as I 
know it does contain preservatives. The Danish butter 
has lost its keeping qualities—that is, it is not stored 
now the same as it used to be, because people find that it 
goes stale and will not keep. 

1517. Can you account for that in any way?—I think 
they have given up using preservatives and gone into 
Pasteurising as a prevention against butter going strong. 
It alters the character of the butter entirely, and while 
it keeps it a little longer at the time, it does not make 
it a keeping butter. To make it clear I would explain it 
in this way: Say you had a butter that would go off in 
three days, by Pasteurising you might make it keep for 
ten days, but then it would not be a butter that you would 
want to hold for three or four months. Until recent 
years it was a common practice to store large quantities 
of Danish butter for winter use, but no one would think 
of doing that now. 

1518. Have you formed any opinion as to the per- 
centage of boracic acid necessary for the preservation of 
butter ?—My opinion is that one per cent. of preservatives, 
which I understand means about a half per cent. of boracic 
acid, is ample for keeping butter. Any excess over that 
quantity would show in flavour and would deteriorate the 
quality of the butter. 

1519. Do you think you could detect the presence of a 
higher proportion by the nose or the palate ?—The boracic 
acid flavour in butter is a distinct flavour—distinct entirely 
from rancidity or any tendency to rancidity. It has a 
flavour which we in the trade detect at once and say, 
“That contains too much boracic acid.” It has a distinct 
flavour, a musty flavour, which is objectionable and lessens 
the value of it. 

1520. Your opinion is, then, that the prohibition. of 
boracic acid and other preservatives would interfere very 
seriously with your trade?—Yes. We believe that people 
would not go back to the butter they used twenty years 
ago—the heavily salted butter that was both too salt for 
the palate and to a certain extent rancid. They would 
now use margarine in preference to such butter. Besides 
I believe that there is less danger in their using mild 
butter with a small percentage of boracic acid than a 
heavily salted butter in which decomposition has started. 


1521. Do you deal with margarine !—Yes. 
1522. I suppose the preservative is used in that also? 
—In some cases. 


1523. Have you any knowledge of cases where it is not 
used ?—Yes. We do not use it in winter. It is only used 
in summer. | 
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1524. When you say, “We do not use it,” what do 
you mean ; you do not make margarine ?—We are largely 
interested in the United Creameries. 

1525. And in the creameries do you say the preserva- 
tive is only added to margarine in summer ?—F or about 
two months n summer. 


1526. Is it added to the butter also?—No, not for fresh 


“butter, because that butter is all consumed within two 


days. 

1527. (Professor Thorpe.) Do you say that all the butter 
from the Australasian Colonies is preserved with boracic 
acid ?—I have no experience of any butter coming from 
there that does not contain a percentage of boracic acid. 


1528. Even New Zealand butter invariably conta‘ns it, 
according to your experience ?7—Yes. 

1529. Have you any knowledge cf the composition of 
the preservatives which are actually employed ?—I have 
no analyses of them. I believe they are mostly composed 
of borax and boracic acid. 


1530. What is the precise ground for the statement that 
the amount of boracic acid in a butter containing 1 per 
cent. of preservative, only represents a half per cent. of 
boracic acid ?—I answer that question from the informa- 
tion given to those in the industry by the manufacturers 
of those preservatives, ;who guarantee that 1 per cent. 
of their preservatives does not contain more than one-half 
per cent, of pure boracic acid. The addition of 1 per 
cent. to butter in manufacture would not mean that the 
butter contained a full half per cent. 


1531. Would you be surprised to learn that eight-tenths 
of the preservative consists of boracic acid ?—I would be 
very much surprised to learn that. 


1532. (Dr. Bulstrode.) What is the practice which you 
adopt for ascertaining the presence, or absence, of boracic 
acid in butters imported from various parts of the world? 
—By taste. Any butter that contains an excess of boracic 
acid we detect it on the palate. 


1533. What is the smallest percentage of boracic 
acid which you think you can detect by the sense 
of taste ?—It is difficult to say exactly. We do not com- 
plain of any butters that contain half per cent. In the 
case of anything above that we would complain to the 
shippers on the other side that their butter contained too 
much boracic acid. 


15354. But, as I understand you, your only method of 
testing whether or not the butter supplied to you contains 
preservatives of one or another kind is by tasting 1b ?— 
Yes. 

1535. Suppose the butter contained 0.25 per cent. ot 
preservative, do you think that you would detect it then? 
—No; I do not think you could detect it. You could de- 
tect it if the butter was not keeping. 


1536. Are we to take it that in all the butters supplied 
from the Colonies that you have to do with, there is at 
least 0°5 per cent?—In Australian butter I should say 
that about 0-5 per cent. would be the average. 


1537. To put it in another way, in all the Australian and 
New Zealand butter with which you have to do, you are 
able to detect the presence of boracic acid; is that so?— 
No. 


1538. How do you know it contains boracie acid ?—We 
know that it contains boracic acid. 


1539. What I want to get at is as to how you determine 
it ?—Only from our knowledge of the trade, and knowing 
that boracic acid is used there in the factories, and that it 
igs necessary. We recognise it as a necessity. If butter 
comes over here stale in flavour we very frequently write 
and tell the shippers on the other side that the preserva- 
tives must be at fault, because the butter has arrived in 
poor condition. 

1540. You say in all cases of the addition of, we will 
say, more than 1 per cent.. of boracic acid to butter you 
are able to detect that there is too much boracic acid ?— 


Yes; such a quantity would depreciate the value of the 


butter. 


1541, Do you think that if the butter were partially de- 
composed you would still be able to detect the boracic 


- acid 2—No, I do not think so. 


1542. You do not think you would?—I do not think 
s0; I do not think you could detect the boracic acid, 
because the rancid flavour would be the most pronounced 
one. 

1543. You do not think it would be possible to add so 
much boracic acid as to veil the effects of rancidity ?—No. 
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1544, (Dr. Tunnicliffe.) How long, do you think, it 
necessary for the purposes of trade that butter should 
keep after its arrival in this country?—I would fix no 
limit to that. 
breaking down, and taking three, and four, and five 
months on a voyage, and then of the butter coming in 
here at a season of the year when it is not required, and 
when it may be necessary to hold it for some length of 
time. As a rule all the butter is consumed within four 
weeks of leaving the refrigerator, 

1545. That is to say of leaving the ship in the case of 
imported butter ?—Yes. 

1546. You said just now that butter arrived at a time 
of the year when it was not required; from that do we 
infer that you occasionally hold over butter for some con- 
siderable time?—Yes. The Colonial shipments come in 
here in the winter, and when taken from the refrigerator 
they do not go off as quickly as they would do in the 
summer. Butter that has once been in a refrigerator has 
not the keeping properties after it is thawed, of buttur 
that has never been retrigerated. 


1547. Even although a preservative has been added ?— 
Even although a preservative has been added; and it is 
dangerous to take butter that has been stored in a re- 
frigerator, and then keep it for any length of time in 
warm weather. 


1548. You say it is dangerous ?—Yes. 


1549. Do you mean that the butter becomes rancid ?/— 
Yes, it becomes uneatable. Consequently there is not the 
demand for butter out of cold store during the summer 
months, and the trade depend on local supplies. That is 
especially so in country districts, where a smail grocer, 
who cuts a box of butter in a week or two weeks 


1550. What do you mean by “cuts a box” ?—That is, 
he retails it out of his shop, and one box of butter may 
last him for a week, ten days, or two weeks; that man 
dare not use butter out of cold store for that length of 
time in summer. 


1551. You mean to say then that the butter got fresh 
from the neighbourhood—I use the word “neighbour- 
hood” in its large sense, of course—will keep longer 
than butter with a preservative added to it, that has been 
removed from cold storage?—If the butter is of equal 
quality. 


1552. (Chairman.) I should Jike to get correctly on the 
notes what you have to say about your recommendations 
to—the Canadian Government, was it?—To the Dairy~ 
Commissioner. The Canadian Government have the in-- 
dustry under the charge, if I may express it in that way,, 
of a Dairy Commissioner, and he takes an interest in all 
that is of service to the industry, and makes experimental 
shipments to this side of all kinds of butter. 


1553. What body was it that forwarded the recommen- 
dation—was it your private firm, or was it the Association 
of Merchants /—It was our firm as agents. 

1554. Would your trade have any objection to dis- 
tinguishing by label or otherwise, butter containing pre- 
servatives from pure butter?—I do not see that there 
would be any objection beyond that of the trouble and 
annoyance of having samples taken, and of being uncer- 
tain whether they were protected. I do not think it 
would cause any prejudice against the goods, and I believe 
that the public would take them just as well, although so 
marked. All those restrictions on trade that hamper 
trade are naturally objectionable to the retailer. 


1555. Yes, but the interest of the consumer has also 
to be considered, has it not?—Yes. I am speaking on. 
behalf of the trade. 


1556. In the old days of heavily salted butters it would 
have been fraudulent to attempt to sell a salted butter as 
fresh butter, would it not; you could not have done it, 
in fact ?—No; there was too big a difference between salt 
and fresh. 


1557. Now that you have substituted a mild preserved 
butter for the old method of salting, would it be un- 
reasonable to ask that the same distinction between pre- 
served butter and fresh butter should be maintained 7— 
If it can be carried out without too much harassment to: 
the retailer, or risk to the retailer, I do not see any 
objection to it. It is only one more hindrance to his. 
trade. But I do not think that such is necessary. 


1558. Why not ’—Because really when a customer buys 
a butter he wants to get value for his money (and to get 
the best article he can for the money). I do not think the 
public care whether the butter was made yesterday, or 
whether it was made two months ago; they would cer- 
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tainly prefer a butter that was made two months ago, if 
ib was better than the butter made yesterday. 


1559. But assuming that the evidence which has been 
laid before us is correct, namely, that in certain condi- 
tions of health boracic acid is injurious to the human sub- 
ject, would you not rather put the interest of the con- 
sumer before that of the retailer in such a case ?—Cer- 
tainly. I cannot speak from the scientific side of the 
question, but my experience of the taste of the public 
is this—that they want to get the best article they can 
afford to buy, and that they are not very particular where 
it comes from or what it contains, provided they believe 
it to be wholesome, and it is palatable. 


1560. (Professor Thorpe.) I think the point the chair- 
man has raised is one of, in fact, a good deal of import- 
ance. Supposing that a customer were to come into a 
shop, and ask for “fresh butter,” might he have sold to 
him, and in good faith, a butter which has been preserved 
in this manner ?—The public speak of “unsalted butter” 
as “fresh butter,’ and if they ask for “fresh-made 
butter,” and get “stored butter,” then I would think— 
well, it might not be to the prejudice of the consumer, 
still he had not been supplied with what he asked for. 

1561. That is the point ; a man comes in, he does not 
ask for “fresh-made butter,” that is not the term com- 
monly used, he asks for “fresh butter,” a term that has 
already got a distinctive significance to every consumer 
of butter. “Fresh butter” is used in contradistinction to 
“salted butter” ?—Yes. 

1562. The man in the street knows little about preserva- 
tives, you see; to him a “fresh butter” is an unsalted 
butter, but it is a fresh butter, which has a certain en- 
hanced value in his mind ?—Not necessarily. 

1563. Why not?—Because he asks for an unsalted 
butter, but instead of asking for unsalted he asks for a 
“fresh butter.” 

1564. Meaning what?—Meaning unsalted buiter. 

1565. No; he means a butter which has been freshly 
made surely—a new butter?—I do not look on it that 
way. 

1566. Do you not think he does?—No. I am speaking 
more from the trade custom in the North, and there all 
unsalted butter is called “fresh butter,” and all butters 
containing salt are called either “powdered” or “salt 
butter.” : 

1567. Why is it called “fresh butter” ?—Because it is 
unsalted, 

1568. No?—I grant you that in the past unsalted buttez 
was supposed to be fresh. 

1569. Quite so, and the man is just buying it under the 
supposition that it is fresh ?—Fresh made. 

1570. Yes.—He may be. 

1571. He connotes the same thing that he clways did ?— 
He may be, if he does not know the source cf supply, 
but if you have a ticket up “New Zealand Fresh Butter,” 
he must know that that butter was nob made within the 
last few days. 

1572. But it is not invariably that such tickets are ex- 
posed. A man goes and asks for “fresh butter”; he may 
be sold a produce of this kind many months old, and only 
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kept in an unsalted condition by the use of preservatives ? 
—That is go. , 

1575. Now. the point is this, is not that consumer, in so 
far as he does not get something of the nature and quality 
of the substance demanded, prejudiced under the opera- 
tion of the Foods and Drugs Act ?—He might be legally. 


1574. That is all, if he is legally ?—I do not see that 
he is prejudiced a bit if he gets an equally good article or 
a better article than fresh made, but if he saw butter 
marked “New Zealand Fresh Butter” he would easily 
understand that that was not fresh butter—it could 
not be. ; 


1575. (Chairman.) Why not mark it “New Zealand 
preserved butter” at once?—Then you would have to put 
it “New Zealand Unsalted Butter,” and the buyer does 
not speak of unsalted butter; I never heard the term 
used in the North. 


1576. No, but you have said there are difficulties with 
the retailer, and all that; he puts up the words “New 
Zealand Fresh Butter”; why should he not put up the 
words ‘New Zealand Preserved Butter,” and state the 
exact case ?—-You mean that he would require to educate 
the public. That is the most expensive thing that any 
retailer can do. As a rule the successful retailer is the 
man who supplies the public with what they want and ask 
for. 


1577. Yes; but think, Mr. Clement, what you are 
saying; the implication from the evidence, if it goes out, 
will be that you, a wholesale dealer, think it advisable to 
delude the public into the belief that they are buying 
fresh butter, which they would not buy if they knew it to 
be preserved butter ?—Not at all. 


1578. I do not mean to say that that is your meaning, 
but that will be the construction surely ?—I do not mean 
that at all. 


1579. No, I am sure you do not ?—T hold that a man is 
entitled to get exactly what he asks for. 


1580. He asked for “fresh butter,” and you give him 
preserved butter?—No, if he asked for fresh-made 
butter: 


1581. That is the difference between # fresh egg and 
a fresh-laid egg; how many people could define the differ- 
ence between the two?—I was speaking more of trade 
terms when I say a fresh butter is an unsalted butter. 


1582. (Professor Thorpe.) But you have taken over the 
term, and you have used the term in a sense which it 
originally had not; a fresh butter meant a butter with 
a minimum quantity of salt, and nothing of the nature of 
a preservative in it?—I speak of it as a trade term or 
custom as it exists at the present time; whether it is 
advisable to make a change or not depends on circum- 
stances. If it is decided that such a change is necessary I 
have no doubt the trade would soon accustom itself to the 
new term. 





1583. (Chairman.) You are there representing the 
trade, and I am quite sure that it is not the intention of 
the trade to impose upon their retail customerg in any 
way ’—No; the best interests of the trade are to supply 
the customers with exactly what they want, or what they 
think they are buying. 


Mr. Witt1am Davipson, called; and Examined. 


1584. (Chairman.) You are the senior partner of 
Messrs. John Laird and Co., I believe, importers and 
wholesale provision merchants, of Glasgow ?—Yes. 


1585. You have heard what the last witness has said 
with regard principally to dairy produce ?—Yes. 

1586. Do you corroborate it from your experience ?— 
Yes; generally I do. There are some little points of 
detail on which I may not, but nothing vital. To-day I 
am here more especially to represent the views of the 
Scottish Provision Trade Association on the question of 
the curing of meats and the sale of meats cured by pre- 
servatives. Locally there is no such thing as the use of 
preservatives in the curing of meats separate from salt, 
and a little saltpetre. 

1587. By “locally” do you mean in Glasgow?—In 
Glasgow and all over Scotland, there is no such thing as 
the use of any other preservative than salt and salt- 
petre. But we handle very largely there imported meats 
trom Canada and the United States, which are partially 
preserved by the use of borax, 

1588. Not cured by the use of borax?—No, they are 


not cured with borax. They are very mildly cured with 
salt, and a little saltpetre, and then they are dried, and a 
little borax sprinkled outside to arrest the cure practically, 
and to arrest also decay; that is to keep them in this 
semi-cured condition until they are into consumption. 
That custom in the trade has developed the use of those 
meats enormously in our district, because the jarge pro- 
portion of the consumers where these meats are most 
largely used are in such districts as Coatbridge and 
Motherwell, and around those districts where there are 
large iron works, and thousands of iron workers, working 
in a hot, dry atmosphere, where they could not possibly 
use these meats if preserved in the old form—that is, if 
salted as they used to come into use. Therefore, if this 
was interfered with it would be a very serious matter for 
these thousands of workers, and also the workers in our 
local factories and mills ; working as they do in these hot 
rooms, and a dry atmosphere,: they could not use with 
impunity the salted meats that prevailed in the trade 
twenty-five or thirty years ago; therefore we consider it 
a necessity that this custom that presently prevails should 
be allowed. As a matter of fact, this borax which is 
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sprinkled on the exterior of the hams, and on the exterior 
of the bacon, whenever it comes in to us we have it at 
once washed off in pretty hot weather ; we wash off almost 
every stain of it that is there. Then that meat is pre- 
pared, and sent out to the retailer in this mild condition. 
It is not the custom in Scotland for the retailer to carry 
stocks of these meats for any length of time, because he 
recognises that they are mild, and it is prevailingly the 
custom now that retailers buy from week to week. There- 
fore I may say that the bulk of our importations into the 
Clyde are into the hands of the consumers within a week 
of their arrival. There, again, they are into consumption 
within a week of the retailer getting them. That is the 
custom right over the west of Scotland. There are some 
parts of the Border Counties where they work on the old 
principle of carrying stocks and hanging hams up to dry 
likea York ham. A ham that has had borax applied to itis 
not suitable for that kind of thing, because when hanging 
up the borax would permeate the meat. As we send the 
hams out the borax has really not in any sense at all per- 
meated the meat. If I was buying stuff at the wharf, for 
instance, I would take a thing not: unlike this needle 
here (pointing to a stationer’s bodkin), and go in just 
under the skin, but about the top of the ham, within a 
quarter of an inch in, and test it by the smell for the 
appearance of borax in the meat, and if I found it there 
then I should not use that as a fine ham. 


1589. You have heard |that borax does penetrate the 
fat and the muscle ?—If the ham has been badly handled 
on the other side; take it that the hams have not been 
thoroughly dried, do you understand, and this boracic acid 
has been put on, then the borax gets moist, and “silts” 
into the ham a little, and in the course of transit 
it does affect the flavour to some extent. That 
disqualifies the ham as a first-class ham. We expect to 
get our best goods entirely free from any trace of borax 
in the meat, even a quarter of an inch in ; otherwise we 
would reject it as not being fine goods. 

1590. Have you ever made any experiments with meat 
from the interior of a ham to see how far the borax has 
penetrated into it?—We have been offered meats in the 
case of which the borax has gone quite an inch into the 
meat. Those would be hams that have been rejected for 
some cause, and have lain possibly in store, not meeting 
with a free market. 

1591. What becomes of those hams ultimately 7—Some 
of them go to the oil refiners. If the flavour of a ham 
was so touched with the flavour of the borax, people would 
not care to eat it. 


1592. They are none of them disposed of to low-class 
traders ?—Not much, because the packers are careful. It 
means that it is a great loss to them. They do not do 
that kind of thing willingly or intentionally, and it is only 
when some bit of carelessness has been displayed that it 
happens. It is a serious loss to a packer when the like of 
that occurs, and it does not often happen. It is only in 
‘such a case as that where the borax perhaps was put on 
to the ham a little moist that it really gets in a bit. But 
if the ham got a quick, ready passage over, even in these 
circumstances we would get it in a condition in which 
we could remedy that by washing it off. . 

1593. Do you corroborate what the former witness has 
told us in his experience with foreign and Colonial butters ? 
—yYes, so far as Australian and New Zealand butters are 
concerned, we expect that all of them have been to some 
extent cured by the application of preservatives. 


1594. What do you say as regards Danish and Canadian 
butters ?—The Danish butter, we are told, has no pre- 
servative. There is some of it that it is difficult for us 
to understand that there is no preservative in it; but, 
however, we have got to accept it that there is none. 


_ 1595. I do not see why you should accept it ; have you 
any reason to believe that there is a preservative in it ?— 
Yes, I have an idea that there must be in some of it. 


1596. Have you ever submitted any of it to the analyst? 
—I am going to submit some of it to-morrow when I get 
back to Glasgow, and I will send you the result. I 
thought of wiring to-day for a sample of butter to hand 
over to Professor Thorpe, but I would rather have it done 
in Glasgow. I will have that done to-morrow, ‘and we will 
_ send Mr. Huddart the result. I want to emphasise what 
Mr. Clement has said with regard to the want of keeping 
quality in Danish butter in these recent years, because, 
as he has pointed out to the Committee, it was a very 
large business, especially amongst Edinburgh, Leith, 
Newcastle, and Hull people, preparing for winter business 
in the summer time by keeping the Danish butter for their 


3017. 


EVIDENCE. 53 


winter trade. It kept beautifully with a magnificent 
aroma. In the months of February and March you would 
find that butter opening up almost with the bloom as it 
came fresh from the dairy—perhaps butter that had been 
made on the grass. Now, that is not the case at all. You 
open up Danish butter—we might take it, butter coming 
to Glasgow and arriving on the Monday, has left Denmark 
on the Thursday, and it may have been made on the 
Tuesday ; even when getting it on the Monday it has nor 
the bouquet that Danish butter used to have. There is 
a negative quality about it now that Danish butter did not 
use to have. That we believe is through the treatment 
of the milk—the pasteurisation of the milk. 


1597. (Dr. Bulstrode.) Would you tell the Committee 
your authority for the statement that the Australian butter 
is cured with preservative ?—Because I know that with 
the percentage of salt that is in it it could not possibly 
keep as it does if there was only the limited percentage 
of salt that we find. It is easy to detect by the palate 
the amount of salt, or the near amount of salt,, that is in 
the butter; and therefore knowing its keeping quality 
we are bound to believe there is something besides the 
salt there. 

1598. Then these statements are purely inferential and 
you have no actual calculations on which you base them? 
—We are told that this is applied to all that butter ; and 
we know from the keeping qualities of other butters that 
that butter could not keep as it does unless there was some- 
thing besides the two or three per cent. of salt there is 
there. 

1599. Why do you say that all experience is against 
the free use of salt foods in the atmospheric conditions 
in which the workers in factories and mills live; what is 
your basis for that statement?—Because we know that 
the people suffer from the use of salt foods in these places. 


1600. In what way—would you specify ?—I think the 
use of salt foods is detrimental to their stomachs; and 
then I think it leads them to drink more than they should. 
We know that because we hear men saying that they 
cannot take it, that they cannot eat salted ham, and that 
they cannot eat salted bacon and work in these places. 


1601. What did they do before the introduction of 
boracised food ?—They took less of that. There was very 
much less of bacon meat sold, and they probably ate more 
cheese. They didecat more cheese in such circumstances. 

1602. Do you think a lot of cheese was better for them? 
—I think we must allow them to get what they want if 
they can pay for it. They are entitled to a change. It 
is pretty hard for a man now to have cheese from Monday 
to Friday. ; 


1605. I only wanted your evidence for this statement ? 
—That is so. It is based on hearsay from the individuals 
themselves—men who work in these places, and women 
working in these mills say that they would not eat the 
salt meat with any comfort to themselves. 


1604. (Dr. Tunnicliffe.) You say that you test hams 
roughly by inserting some sharp instrument underneath 
the skin ?—Yes. 


1605. After you put the instrument it, what do you do 
—taste it?—No, smell it. 

1606. By that means you can smell, you think, whether 
the borax has pénetrated into the substance of the ham 
or whether it has not ?—Yes, that is so. 

1607. Have you by any chance ever been wrong ?—No, 
it is hardly possible for an experienced man to make a 
mistake in that, because if the borax has got there you 
feel it quite perceptibly. © 

1608. Can you distinguish clearly between what you 
would smell at the end of this instrument, with regard to 
borax, and what you would smell with regard to taint ?— 
Yes, they are quite different. Besides we would not 
catch a taint at the same place even ; a taint would be in 
the interior of the ham. 


1609. That is the interior of the ham where you ‘test for 
borax ?—It is the interior in the sense that it is not the 
exterior, but if I put it through within a quarter of an 
inch of the surface I would not reckon that the interior 
as I would putting it through the centre. If I wanted 
to catch taint I should go through the thicker part of the 
ham, right through the centre of it, alongside the bone, 
and there I would catch taint, if there was any, with the 


very same instrument. I would pierce in the one place, 


for taint and in the other for borax. 
1610. Then you attribute the penetration of the borax 
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into the substance of the ham not to borax being used in 
the curing 1—No, there is no such thing. ; 

1611. But to the ham not being sufficiently dried /— 
Yes, and the borax therefore enters it. 


1612. You are quite sure of that ?—I am quite sure of it. 


1613. Do you not think the fact that the people now 
eat a great deal more meat than they used to would 
perhaps explain the reason why they cannot take salt 
food so well as they used to—that is a fact, 1 mean to say, 
that people now eat meat three times a day who used to 
eat it only once ?—That meat would be put out of com- 
petition altogether if it was salt, because they can get 
fresh beef and everything else fresh now. As a matter 
of fact, in our own curing of meats—and we cure many 
tons of meat every week—we keep it only a third of the 
time in the pickle, in the brine, that we did twenty years 
ago. 

1614. Do you attribute the fact that Danish butter has 
not a fresh aroma to the fact that you think it contains pre 
servatives?—No. I said I thought it was how the milk 
was dealt with that caused the butter not to have the 
bloom and bouquet it used to have. I did not attribute 
it to the use of preservatives. 

1615. (Professor Thorpe.) The only question I wish to 
ask is with reference to the statement which you make 
that there are certain cuts of bacon stuff brought in cured 





‘in salt from Canada and the United States, but these are 


the most difficult to sell ?—Yes, the coarser cuts and fatter 
meats. 


1616. Therefore you say they are put in salt ?—Yes. 


1617. I do not quite understand the logic of that ?—1I 
have stated to the Committee already that, for long 
keeping, borax is a mistake. It would be a mistake to 
put borax on a York ham, for instance, that was to hang. 

1618. I beg your pardon ; it has to be hung, that is the 
reason ?—Yes, the same thing applies there. To put 
borax into a ham for curing, as has been suggested, would 
spoil it, it would waste its flavour entirely. The very 
same thing applies therefore to these meats that have to 
be kept long, therefore they put them in salt instead. 


1619. I quite understand it now ; I did not gather that 
at first ; the reason is that they may have to hang for a 
longer time ?—Yes. 


1620. The only other point I should like to ask is this: 
You say that your trade more particularly is a week to 
week trade /—Yes. 


1621. And that your retailers take your produce and 
get rid of it practically within a week ?—Yes. 

1622. Would not that be equally applicable to buiter ; 
would not those same people work through their butter 
in the same way ?—Yes, but there would be the difficulty 
of the distance with the butter. 


1623. Assuming that it could be brought over, assuming 
that the mere transit did not require the necessity of the 
borax or the boracie acid, assuming that it would be a 
week to week trade, then the borax would not be required 
by the retailer ?—The difficulty on the one hand is that in 
bacon stuffs we have a regular supply all the year round, 
and I can contract to-day up to June for weekly deliveries 
of all fresh fine goods that I want for my business. But 
T cannot do that with butter. We have got to take the 
butter, as it is made. The Australians have a season for 
their butter, and that season pases by, and it has got to 
come here during that season. Therefore there is that 
difference between the two commodities. The one is there 
and we can buy it just as we want it, fresh all the year 
round. ‘There is no close season for the bacon trade ; but 
there are close seasons for the butter trade, and therefore 
it must come when they have it. You cannot arrange 
the butter trade just in the same way as you can the bacon 
trade. 


1635. (Chairman.) I understand you appear on behalf © 


of the Royal Agricultural Society ?—I do. 


1636. You have been conducting some analyses vf food 
products in respect of preservatives, I think ?7—I have had 
a large number of samples of food products sent to me, 
and the presence of preservatives when it has occurred 
has come under my notice; and I have also examined 
preservatives separately. 
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1624. Perhaps not altogether, but what I am really 
driving at is this, that as there is a very large proportion 
of butter which comes from Denmark, and which is un- 
preserved, one does not quite see why it might not le 
possible to reach a similar state of things with regard to 
butter in general ?—Yes, but here you have the Danish 
coming in very largely on contract. I myself have a 
number of dairies contracted for all the year round, and 
then, in turn, have that sold on contract to retailers. It 
comes in to me on the Monday afternoon and goes right 
away to the customer on the Monday afternoon by rail, 
or by our own vans, if it is in the city. There, again, 
you have the retailer ready for use. You could not 
arrange that kind of trade with the class of butter that you 
only get part of the year. 


1625. But the Danes really have made their organisa- 
tion, both on this side and on the other side, very largely 
in view of this fact, that they had to do a continuous trade 
practically all the year round ?—Yes. 


1626. They have arranged their system of calving, they 
have arranged their own method of manufacture, and 
everything for a trade of that kind?—Yes, they have 
brought that system forward very beautifully ; but our 
friends in the Colonies of Australia and New Zealand do- 
not have a winter trade like that, and they cannot possibly 
have it. It is not possible for them to have a supply in: 
their winter as the Dane makes a supply in his winter. 


1627. That of course is a sufficient answer if that is the 
case—I mean to say if the natural conditions are such that 
they could not imitate the Danish practice, that of course 
is the answer I want?—That is the case. 


1628. (Chairman.) Why is it not possible to make the 
same arrangements in Australia and New Zealand as are- 
made in Denmark /—It is owing to climatic reasons. 


1629. Are you aware that Danish cows are in the house 
for eight months in every year ?—Yes, I know that. 


1630. Why should not they have the same arrangement. 
in Australasia ?—The Danes are near to other parts of the 
world where they can get food stuffs in a time of scarcity. 
Quite recently—I think it is only three years ago—the 
Australians were able to send out but very little butter 
in their summer. _ : 

1631. It is a question of organisation, is it not /—No, 
there are other questions entering into it. There is the 
question of locality as well. I think I am right in saying 
that it is three years ago that the shipments were very 
considerably reduced on account of the drought in summer. 
Having no grass for the cattle in summer it was impossible 
they could have forage for them in the winter time. They 
have that sort of thing to contend with. 


1632. Is there any preservative used, to your know- 
ledge, in the importation of fresh meat?—No. I might 
have told the Committee that in Glasgow and the West. 
of Scotland there is a very large trade done with the North 
of Ireland, and all over Ireland, in fact, in fresh meats. 
I think that is pretty largely peculiar to Scotch people ; 
we there are well forward, you know, in all things. 


1633. We think we are?—Yes, we do, and therefore 
we are just about up to date in that trade. There is a 
large portion of the Irish pig brought fresh into Glasgow, 
day by day, absolutely free from anything ; it comes to 
us just as it has been cut up, in sides, only with the ham 
off ; they retain the ham in Ireland to make an Irish ham 
of it. That is done in Belfast, in Derry, and in Cork, 
We get a three-quarter side absolutely fresh and free from 
everything. 

1634. And then you cure it?—And then we cure it. 
We do not have any salt, we want no salt in it at all, 
and we cure it very mildly in brine, and send it out to our 
customers so. That is a large trade in Glasgow and the 
West of Scotland. 


' 
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1637. Perhaps you will tell us the result of your ob- 
servations on milk first?—The preservatives that I have 
come across are mostly those that have been used for 
cream or for milk. 


1638. There is a slight difference in our view between 
the preservatives in cream and those in milk, owing to 
the difference in the quantities which are used ?—I cannot. 
say that I could draw any clear distinction between the 
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preservatives that I have come across that have been used 
for milk, and those that have been used for cream. 


1659. What I mean is the frequency of their occurrence 
in milk and cream ?—The samples that I have had in my 
eapacity as consulting chemist to the Royal Agricultural 
Society have come of course mostly from farmers, and in 
those cases there has been no question of the use of pre- 
‘servatives, Those samples have been sent to me by 
farmers on their own seeking for information for their 
-own use, so that from them I have not had very much 
experience of preservatives. But I have also had going 
through my hands a large number of samples that have 
been sent in connection with the Sale of Foods and Drugs 
Act, and I have particulars with regard to the use of 
preservatives in these. In addition I have had a number 
of samples of preservatives which have been sent in their 
natural condition for the purpose of seeing what the com- 
position of them was. With regard to the samples of 
milk I have found that boracic acid preservatives used as 
borax or as mixtures of borax and boracic acid have been 
the commonest in use. 


1640. What is the greatest proportion that you have 
found ?—L have had very little experience in the deter- 
‘mination of the actual quantitative existence of these pre- 
servatives. I have occasionally to determine it. What 
I have found is that there is really so very much uncer- 
tainty with regard to them that one does not know how 
often they have been added on the way, or what portion 
of the sample has been taken. Really the whole thing 
has been so uncertain that there has been very little point 
in determining the actual quantity. I believe, for in- 
stance, that if you have a sample of milk that has been 
taken as it has been going the rounds you may get quite 
a different quantity of preservative according as you draw 
the sample from the top of the churn or the bottom of the 
churn, or the middle. 


1641. What is the specific gravity of borax compared 
with that of milk ?—The question is whether it has been 
thoroughly stirred up with the milk or whether the 
material has been undissolved and has fallen down to the 
bottom undissolved ; so that I really have not gone fully 
into the question of the quantitative existence. 


1642. And the same applies to cream, does it?—The 
same applies to cream, except that in the case of cream 
I know as a matter of fact that it is very commonly the 
ease that the preservative is sprinkled just on the top, 
and that if you take the top portion you will get a very 
much larger amount than you will in any other portion of 
the cream ; in fact, the lower portion may sometimes be 
quite free from preservatives. I have seen in different 
factories the cream put up in little jars, fresh cream with- 
out any mixture, and then some preservative sprinkled on 
the top. That is to my mind one of the greatest objec- 
tions to the use of preservatives in cream—that you may 
take the top portion and practically get all the preserva- 
tive in that part. 


1643. Have you noticed any other preservatives besides 
boracic acid ?—Boracic acid is the chief one. I have also 
come across in earlier times salicylic acid, but not for a 
long time, and as yet I have not found in any samples 
formalin actually existing. 


1644. I understand—you will correct me if I am wrong 
—that you are speaking chiefly of samples sent to you by 
farmers?—No; I have had two sets of samples to go 
upon. The one set have been sent to me by farmers ; 
those who are members of the Royal Agricultural Society, 
and they have sent their materials to me for advice, and for 
knowledge as to the quality of them—upon questions con- 
cerning their own dairies. In such cases as these one 
would not expect that they would send yreservaiives, or 
use preservatives in the materials sent. The other set of 
samples are those which have gone through my private 
laboratory in the ordinary course, which have been sent 
either under the Sale of Foods and Drugs Act, or which 
have been sent by private individuals. It is only in these 
latter ones that I have found the presence of preservatives 
to any extent. 

1645. Have you made any researches into condensed 
milk ?—Yes; condensed milk I have had also to do with. 
I have one analysis here ‘that I can mention, where I 
found that condensed milk contained 0°51 per cent. of 
boracic acid. If the directions that were given on the 
tin were followed the quantity of boracie acid contained 
in a pint of the made up milk would amount to 11°37 
grains—say 114 grains. 

1646. That is a very high percentage, is it not?—It is a 
very high percentage indeed. 
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1647. Do you consider it a safe percentage *' che con- 


sumer ?—J should not think so at all. 


1648. Do you mind telling us what milk that was? 
do not want you to say what milk it was unless you think 
you can do so safely; was it foreign milk or home milk? 
—It was Australian condensed milk. 


1649. Containing 0°51 per cent. of boracie acid 7—I 
happen to know that. 


1649*. How long ago wag that ?—In 1898. 


1650. I suppose you would call that a somewhat reck- 
less use of a preservative ?—I should call that certainly 
reckless; there is no excuse whatever for it. 


1651. It is far beyond anything that is necessary for 
preserving the milk, is it not ?—That is far beyond any- 
thing necessary; in fact, I hold that in condensed milk 
there is no need at all of any preservative. 


1652. Have you made any other examinations ?—I 
should like to mention with regard to the presence of 
boracic acid in the samples of milk that in the majority of 
the cases where boracic preservative was used the milks 
were found to be either adulterated by the addition of 
water, or that they were mixtures of separated milk and 
whole milk. Then I have had also samples of cream to 
examine, and in connection with them I have examined 
different kinds of preservatives. I have also found that 
a considerable number of samples of butter that have 
been submitted have contained boracic preservatives. 


1653. Was that imported butter ?—Many of these were 
home butters. I have also examined Australian butters, 
some of them with preservatives and some of them with- 
out. 


1654. Were these preservatives in all cases boracic 7— 
In all cases of the butters a boracic preservative is the 
only preservative that I have found, except, of course, 
salt. 


1655. Have you examined any beverages?—Yes. I 
have analysed a considerable number of samples of cider 
which thave been submitted to me. I found in certain 
low strength ciders—that is, ciders of low alcoholic 
strength—that salicylic acid had been used; either 
salicylic acid alone, or salicylic acid and glycerine which I 
found in some cases. All these have been American 
ciders, and the-ciders have been those of low alcoholic 
strength, which would not have kept without the use of 
preservatives. They were brought to me by English 
makers of cider, who complained that they had to compete 
with American manufacturers, who were able, by the use 
of these preservatives, to get these low alcoholic strenglih 
ciders to keep, whereas otherwise they would not havy 
done so. 

1656. Did you undertake a quantitative analyses there? 
—No. I have not done quantitative analyses of these. I 
found in every case that salicylic acid was present. 


1657. Under the Food and Drugs Act would any prose- 
cution be sustained?—These samples came to me fom 
cider makers directly, and they were not taken under the 
Sale of Food and Drugs Act, and so I did not go further 
into them. This happened in 1895, and in 1898. 


1658. Did they come direct from the American pro- 
ducers?—No; they were brought to me by English 
manufacturers, who complained of the competition of the 
Americans. 


1659. Would there be ground for prosecuting the 
vendor of such ciders?—I should say there would be 
ground in such a case as this. The quantity was de- 
cidedly large, I could tell that. 


1660. Have you examined any temperance drinks ?— 
No, I have not, but I may add that I have examined 
samples of jam and preserves. 


1661. Factory jam?—Yes. I have one quantitative re- 
sult here that I could mention. Ia a sample of straw- 
berry jam 34 grains, to the pound, of salicylic acid was 
found. 

1662. It would take even a schoolboy a considerable 
time to eat a pound of strawberry jam. In the case of 
jam, would you regard the presence of a preservative as 
a safeguard against deleterious fermentation, or fungoid 
growth ?—I should be inclined to regard the presence of 
preservative there as a means of avoiding other steps 
which ought to have been taken before—and as a decided 
objection. 

1663. You would ?—Certainly in this case, in which 
salicylic acid was found; I should certainly regard the 
presence of salicylic acid as an objection. 


1664. Do you think that if the jam were properly and 
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carefully made it would be unnecessary ?—I think if the 
jam were properly made, and the materials were sound, 
that there would have been no call at all for the use of 
salicylic acid, or any other preservative. The presence 
of a preservative such as salicylic acid there I should re- 
gard as very possibly used to hide the imperfections of 
the fruit, or the deficiencies of the manufacture. 


1665. Have you any experience with regard to colour- 
ing matters 7—Yes. 

1666. They are also found in jam, I presume?—Yes. I 
have found the presence of aniline dyes in sweets, and in 
things like pop-corn. A few specimens of those I have 
had, but not many. 

1667. Do you know anything about the colouring jams 
and preserved fruits ?—I have not had much experience of 
that. 

1668. (Professor Thorpe.) I think, in addition to your 
position as the analyst to the Royal Agricultural Society, 
you also act for certain local authorities in connection 
with the Sale of Food and Drugs Act ?—I have not myself 
any appointment, my brother has; he is a public analyst. 

1669. Then the illustrations you have given us are not 
actual analyses which have been performed by yourself? 
—Many of them have. Some few of the butters and 
ciders that I have mentioned to you were, for instance ; 
but the analyses of the colouring of sweets, etc., have not 
been done under me; I have seen the whole thing, but it 
has not been reported upon by me directly. 


1670. Then the occurrence of antiseptics, or preserva- 
tives in foods which have been taken under the operations 
of the Food and Drugs Act you yourself have no actual 
personal knowledge of {—No, for those I am not per- 
sonally responsible. 

1671. You stated that when presenvatives, as, for 
example, these boracic acid things, are used in milk, there 
is a tendency for them to be not equally dissolved, or in 
some cases not dissolved at all in the sample?—Yes, I 
believe so. 

1672. Surely if that were the case the amount used 
would be extremely and absurdly large?—That to my 
mind is the great objection, and that there is no check 
whatever placed upon it.. When milk is brought from a 
dairy the man whose duty it is to send the milk away 
simply throws a handful, or whatever portion of a handful 
he thinks right, into the milk. That process may go on 
and be repeated by each one through whose hands the 
milk passes, the person so putting the preservative in 
not knowing how often it has been added already nor in 
what quantity. There is no even distribution of the 
preservative through the material, and no check whatever 
upon the quantity used. It is because of that uncertainty 
that I never, previous to this, have troubled particularly 
about determining the exact quantity of preservative in 
any particular sample. 


1673. Have you actually seen the process of adding 
the preservative to the milk?—I have myself seen the 
preservatives added to the milk. . 

1674. By farmers?—Yes, by farmers. I have seen it 
in the case of milk going out of a dairy. 

1675. Is it your experience that they do it in that some- 


what haphazard way which you have described ?—I have ~ 


seen it done in that way, and I do not know anything to 
the contrary. 


1676. It is the fact that the persons who vend these 
articles issue directions which indicate very clearly the 
amounts which should be used in the particular articles of 
food ?—But the fact that there is no check upon the pre- 
servative used nor upon the quantity used constitutes to 
me the great danger and objection of the whole thing. 


1677. In the case of the Australian condensed milk that 
you spoke of, that of course was an utterly exceptional 
sample, I should think ?—Yes, that would be an excep- 
tional sample ; it came to me just in the ordinary way, 
though. 


1678. How?—It was simply submitted by somebody 
who had it—some private individual. 

1679. But what was the reason of the submission ?— 
I do not call to mind just at the moment the circum- 
stances under which it was sent to me. It was sent in 
1898. It was not brought under the Sale of Food and 
Drugs Act. 

1680. You do not remember the circumstance which led 
to your examining it?—NoyI do not remember that. 

1681. Was it known to exercise any injurious action 
on account of the large quantity present, or was there 
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anything peculiar about the taste?—I do not call to mind 
the circumstances at all. I happened to determine the 
quantity of preservative, because I considered it rather 
exceptional to find any at all. 


1682. Have you found certain Australian butters not to 
contain boracie acid?—Yes, but that was within ‘quite 
recent times—this year, in fact. Ihave examined samples 
of Australian butter that were submitted to me by mer- 
chants. Some of them were without preservatives, and 
known to be without preservatives, and the others had a 
boracic preservative. I kept these samples for a con- 
siderable time in order to see how they kept. f 
simply say that when the samples reached me the one 
without the preservative was just as good as the one with 
the preservative, and it was only on keeping it for a 
very much longer period that any difference was notice- 
able. I had them in my laboratory for a matter of six 
weeks or so before you could find any difference ; till then 
wen without preservatives was just as good as the one 

1683. Do you infer from that that Australian butter 
might be sent to this country without the use of pre- 
servatives /—I should think that it would be quite pos- 
sible ; if the butter was properly made, I think it would 
be quite possible to send it so. 


1684. Is your knowledge of ithe subject as regards the 
examination of Australian butters sufficiently large to 
warrant you in making any deductions as to the relative 
proportions of those which come with and of those which 
come without preservatives /—Personally, in the case of 
butter, I do not regard the question as nearly of the same 
importance as I do in the case of milk. According to my 
opinion it does not matter very, much ; the question is 
not such an important one with regard to butter. 


1684*. That is not exactly what I wanted to know ; 
I asked you if your examination of Australian butters 
had been sufficiently extended to enable you to tell us 
what proportion of Australian butters come without pre- 
servative /—No, I could not. My experience has not been 
sufficient in that. 

1685. I understand from your synopsis that you have 
oe rennet to contain boracic acid preservative /—Yes, 

ave. 


1686. Is that common ?—I do not know ; it is only one 
sample that I had. 


1687. You also speak in your synopsis of cattle-feeding 
cakes occasionally containing borax ?—Yes. 


1688. What is the object of adding borax there ?—The 
case in which I have found feeding cakes to have a boracie 
preservative in is the case of cotton cake. The ordinary 
or common cotton cake—undecorticated cotton cake, as it 
is called—has, when fresh, a nice bright look, but after 
it has been kept a matter of three months or so, it soon. 
gets a dark-looking colour. Farmers know this welt 
enough, afd they always prefer a bright-looking cake. 
That no deubt induced some manufacturers to see whether 
they could not get their cakes to preserve this bright 
appearance longer. So it was tried to mix boracic acid 
in a certain quantity with it. I have here two specimens 
of this cake to show the Committee, if it is of any interest 
to them. I have kept these for a good time. Certainly 
the cake that had a small quantity of preservative—the 
exact quantity, I may mention, was a pound to a ton— 
has kept its colour very much better, and looks brighter 
and fresher. (Handing in samples.) 


1689. Is there anything in the nature of a fermentative. 
or septic change liable to-go on in a cotton cake ?—If the 
seed has been sufficiently freed from moisture there is no 
reason at all for any fermentative change going on, but 
if the seed has been damped or damaged in any way, then 
a fermentative change may goon. That is the ground of 
my objection to the use of preservative, even in the case 
of cotton cake. If you have a preservative added to a 
feeding material like this, it is impossible to tell whether 
that preservative has not been used to cover the defects. 
of inferior material to start with ; also the use of a pre- 
servative even in the case of feeding cakes allows of a con- 
siderably larger amount of moisture being incorporated 
with the cake or other material, which to a certain 
extent is to the damage of the farmer. I was consulted 
on the point, at the time, as to what my views on the sub- 
ject of adding preservatives to cattle feeding cakes were, 
and TI have here my answer, if it would be of interest to 
read what I said then. 

1690. Perhaps you might give us the substance of it?—_ 
One of those cakes is made with a preservative, and the 
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other without. These cakes are already more than three 
years old, as June, 1896, was the time I had them. The 
one without the preservative is of a dark brown colour, 
and the other is much brighter, and is of a fresh colour. 
The substance of my reply was this, after stating that I 
had examined the two cakes :—“ The objection to preser- 
vatives in the case of feeding cakes is that it would enable 
makers to put on the market cakes containing an exces- 
sive quantity of moisture, and hence to the detriment of 
the farmer, and secondly, it would facilitate the use of 
inferior and damaged seed, and give it a fictitious appear- 
ance, and thus be to the detriment of the manufacturer 
who uses the best and sound seed only.” ‘These are really 
the points on which I object to the use of preservatives for 
feeding cakes. 


1691. You have told the Committee something of your 
experience with respect to tthe presence of colouring 
matters ; now what experience have you as to the nature 
of the colouring matters which are used in dairy pro- 
duce /—I know that they are used in milk and butter, of 
course, very largely. Those two things personally I hold 
to stand on a very different footing. I think there is no 
excuse whatever for the colouring of milk. With regard 
to butter you are under a different state of circumstances. 
A farmer has certainly difficulties, especially in connection 
with foreign competition, and he also has the very variable 
tastes of the public to deal with. As soon as the public 
see that a dairyman sends them a different coloured butter 
—and, presuming it to be perfectly pure and natural 
butter, uncoloured, the variations due to the time of the 
year and the feeding of the cattle will give a difference 
of colour to the butter naturally—then the public say they 
like the butter always the same, and they get suspicious 
as soon as there is any alteration of colour. The dairy- 
man, I take it, colours his butter in order to produce a 
uniform appearance of it at all times. The colouring is 
done, not by way of making the butter appear something 
else—it is not like making margarine, for instance, look 
like butter—but it is done simply to meet the whims of the 
public. Now, for the colouring of milk, on the other 
hand, I think that there is no excuse at all, because there 
the colouring, where it is done, is done with the purpose 
of making a milk which is naturally thin appear as if it 
were rich, and this constitutes, to my idea, a fraud. 
Therefore, I think it would ‘be well that a difference were 
made, and that colouring in milk should be absolutely 
prohibited. With regard to the colouring of butter, 
from my own point of view I am really not so particular. 
I do not know whether you are dealing here with the 
question of the differences between the colouring of 
butter and of margarine. 


1692. Personally, I should like to have your view, and 
to know whether you can defend, or otherwise, the 
colouring of margarine ?/—My view with regard to that is 
this, that butter and margarine stand on different 
grounds. Margarine has got a colour of its own. If it 
is coloured it is done to make it look like butter. Where 
the dairyman colours butter it is not done to make it 
look like something else, and there is not, to my idea, 
any fraud in that, because it is simply done—not to intro- 
duce a different article on ‘the market, different to what 
it really is—but simply to meet the whim of the public. 
They want the butter of a uniform colour, and the farmer, 
as I have said, has got very great difficulties to contend 
‘with, because people are not sufficiently aware of the 
fact that butter, by the natural changes of the year, 
and the feeding of the cows at the different times of the 
year, alters its colour natufally. Therefore, the farmers’ 
colouring of the butter is done out of self-defence, be- 
cause he has to compete with the foreign butters, one 
great virtue of which, in the eyes of the public, is that 
they always look the same. Now the colouring of mar- 
garine is, to my mind, on a quite different footing, 
because there the colouring is done in order to make 
the margarine look like a different article altugether— 
not a variation of the one article, but a turning of the 
one article into the other. The absence. of colouring 
matter in the margarine would afford an easy means of 
detection, which the public might be well aware of. The 
colouring of butter is a different matter to my. mind 
altogether. But I may say on the general question that 
I do not hold particularly strong views, speaking even 
on behalf of the British farmer, about‘this question 
of colouring of butter generally ; in other words, I would 
rather advise the farmer to give up the colouring alto- 
gether if by the giving up of that he could secure the 
non-colouring of margarine. JI do not think that 
butter and cream, which are materials more or less 
luxuries, and which are consumed only in comparatively 
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small quantities, are at all to be compared with a sub- 
stance like milk, which is more distinctly a food, and 
which is taken in large quantities. Therefore, in any 
evidence I should give I would like to draw a clear dis- 
tinction between my views as regards the use of 
preservatives in milk, and as regards the use of preserva- 
tives in these other matters, cream and butter. 


1693. And colouring matter, too?—Yes, and similarly 
with regard to colouring matters. 


1694. Have you any information as to the character 
of the colouring matters which are used in milk and in 
butter ?—Not very much, 


1695. You have not had the examination of those 
things?—No. I have not done much in the examination 
of them of late. 


1696. Have you anything to tell the Committee with 
respect to the use of colouring matters in other articles 
of food, as, for example, peas—has that subject come 
within your observation ?—I cannot say that it has very 
largely ; my work is mostly concerned with the Royal 
Agricultural Society, and I have not had much personal 
experience ontside that, 


1697. As a member of the Society of Public Analysts, 
have you taken up any particular attitude with respect 
to this question of the colouring matter of peas ?—No. 
I have not taken up any attitude on that question, be- 
cause I have not gone enough into it. 


1698. (Dr. Tunnicliffe.) Having examined the samples 
of milk which you had which contained boracic acid, can 
you say whether they have been in any way decomposed ? 
—No, they have not been decomposed ; the preservative 
has kept them. 


1699. It hag kept them from decomposition 1—I¢ has. 


1700. You have had no instances of milk containing 
preservatives which have also, at the same time, been 
decomposed !/—No, I cannot say that I have. 


1701. They do occur, of course?—Yes, they do occur, 
but I have not had one. 


1702. With regard to the Australian butter without 
boracic acid, which you examined, could you tell us 
what time of the year it was; had that anything to do 
with it?—The Australian butters were examined by me 
about five months ago. 


1703. That would be in the summer, then?—Yes, in 
the summer. 


1704. I think you said that you thought the presence 
of salicylic acid in any quantity in jam was inexcusable— 
or something to that effect ?—I think so, because sali- 
cylic acid is a known drug. 


1705. You are aware of the fact that there is a large 
trade in imported fruit?—Yes, I am aware that that 
iS 80. ‘ 

1706. Could you support what you said with regard 
to the use of preservatives when used for preserving 
fruit pulp, even in small quantities, to make jam? 
Take apricots, which is a notorious instance ; nearly all 
the apricot jams are made from imported apricot pulp ?}— 
Yes, I know. I should object to it, and, on the ground 
that I put out, namely, that when you use the preservative 
you hide the original nature of the material, and the use 
of a preservative enables a material which was not proper 
food to be utilised. I do not say that it must of necessity 
be bad to begin with, but the use of a preservative covers 
defects. 


1707. I take it that it would be quite impossible for 
the public to get apricot jam at the price they do at 
present if the apricot pulp were not imported ?—Quite so. 


1708. And it would be practically impossible to import 
the apricot pulp without the use of the preservative 7— 
Yes. But, all the same, I should object to having my pre- 
serves with preservatives. 


1709. May I ask if you have had any case under your 
observation of any deleterious effect. produced in cattle 
by the preserved feeding cake?—No. I have not, for 
the simple reason that it has not been adopted. 


1710. Has it not been used?—I had the case I men- 
tioned brought before me, which was submitted for my 
opinion as tothe likelihood of the preserving process being 
carried out successfully, and I have ever since then been 
on the look out for it. I have found occasionally borax 
used in cakes, and I have always reported on their 
Breenes, but I am safe in saying that it is practically not 
used. 


1711. Is formalin used at all with. cattle cake?—No, 
I do not think so. JI am constantly testing these 
H 


Dr. J. Ax 
Voeleker. 


21 Nov, 1899, 








58 DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C.: 


samples for the presence of preservatives, but I think 
we have kept them out so far. ; 


1712. (Dr. Bulstrode.) Do yeu think it wou'd be 
possible to add preservatives to milk so as to veil the 
effects of the partial |decomposition?—Do you mean 
when decomposition has begun ? 


1713. When decomposition has commenced and is 
practically apparent, although in a small degree, do you 
think that ‘by adding preservatives it would be 
possible to veil that decomposition?—I should doubt 
whether you would be able to veil it entirely; at all 
events you would have to use very large quantities of 
preservative, and I should think success would be very 
doubtful. 

1714..Do you think that the addition of preservatives 
to butter would enable the retailer to mask the ran- 
cidity of the butter?—I do not think so, when rancidity 
has once started ; but there again the danger lies in the 
use of materials, which are made under such bad condi- 
tions that they will not keep, and where the vendors 
know perfectly well that they will not Keep, but the 
addition of preservatives enables them to palm off things 
which ought not to be allowed to go into trade. Those 
are my views. 


1715. That they would be decomposed but for the 
preservative ?—Yes; that is what I mean. Take, for 
instance, a milk that has been got from cows that are 
kept under insanitary conditions; such milk ought not, 
in my opinion, to be sent out as the food of the people. 
If that milk were sent out in its natural condition, made 
in these bad surroundings, the milk would probably go 
bad. The use of preservatives and the liberty to use 
them enables the vendors of materials which would not 
keep to send them out into commerce to compete with 
materials which are made under proper conditions, and 
which are intrinsically good. 


1716. Do I understand you to really advocate the 
abolition of preservatives altogether ; would that be your 
view 7—No, my position would hardly be that. I should 
certainly like to see the use of all preservatives for milk 
stopped, but at the same time I am bound to recognise 
that there may be certain circumstances under which 
some excuse for their use may occur. What I should 
advocate is that if there is no hope of seeing the use 
of preservatives stopped altogether, it should be obliga- 
tory that a declaration as to their having been used should 
be given. That I should apply not only to milk, but also 
to creain. 

1717. Could you tell us how many specimens of Aus- 
tralian butter without preservative you tested?—I did 
about half-a-dozen, 

1718. What was the date ?—About six months ago. 

1719. Do you know the origin of the butter ?—I know 
the origin, because it came through a friend of mine who 
went over to Australia really to push the butter trade 
there. His object in bringing them to me was to know 
whether it was necessary to use a preservative or not. 


1720. Did you gather from him that much butter is 
imported into this country from Australia without a 
preservative ?—He only, of course, had to do with his 
particular firm. The question that they were about to 
consider was whether they should use a preservative, or 
if they might be able to do without it. 


1721, Had this butter which was without a preserva- 
tive been brought over, and sent to you as a test case 7— 
Yes. 

1722. Only in a small amount just to test it?—No; 
there were deliveries brought over which were consigned 
+o merchants here, and I had samples taken from them. 


1723. How long after leaving the vessel or leaving the 
cold chamber did the samples reach you?—They were in 
the cold chambers, and they came to me the next day 
after being taken out of the cold chambers ; then I had 
them in my place certainly about six months ; up to only 
a month ago I had them. 


1724. And you found that both kept equally well, you 
say ’—For the first four or’ five weeks: both of them ‘kept 
quite well—equally well; there was no difference between 
them ; it was only after about six weeks that I could find 
any difference in their keeping qualities. 

1725. In the temperature of your laboratory ?—Yes, in 
the temperature of my laboratory, where of course the 
surroundings were not very good. 


1726. How much boracic acid had the other sample— 


the test check sample ?—I have not got the figures ; I de 
not know the exact amount. 


1727. You give it as an actual fact that one had no 
preservatives /—Yes, I know that one had no preservative 
whatever. 


1728. (Chairman.) How was it kept in your laboratory 
—was it open ’—Just open, as it might be on the table ; 
no precaution was taken. 

1729. And you observed no change for six weeks ?— 
That is so. I kept it six weeks and then I took it home 
and kept it there a bit longer. 

1730. (Dr. Bulstrode.) Then, as regards that experi- 
ment of yours, it would go to show that there would really 
be no need for preservatives in the case of Australian 
butter ?7—I believe that if they made the butter under 
proper conditions there would not be any need. 


1731. By proper conditions do you mean thoroughly 
cleanly and relatively aseptic conditions?—If made im 
thoroughly cleanly ways and in a proper scientific way 
I think the butter would keep perfectly well with the aid 
of cool chambers ; but, as I have said, I am personally 
not at all particular about butter having preservatives. 

1752. It is rather a question as to the possibility of this 
butter coming over here without preservatives ; we have 
had a good lot of more or less contradictory evidence om 
the subject?—I beg your pardon; of course I did not 
know that. 

1733. (Chairman.) Have you heard from farmers that 
different pastures produce butters of different keeping 
qualities ?—Yes, just in the same way as they say certain 
pastures will not make cheese. 

1754. That is a well recognised fact, is it?—I am yery 
sceptical about these points. I think that in nine 
cases out of ten it is something that is feulty 
in the surroundings. If the butter was made pro- 
perly, and all the sanitary arrangements were in good 
order, and there was a good water supply, and the cows. 
were healthy, I do not think with regard to our butter 
here that there would ibe any need whatever for the use: 
of preservatives. ‘ 

1755, Are you aware that Danish instructors in Ireland 
have failed to make butter of the same keeping quality © 
as the butter made in Denmark ?—In Denmark they will 
not have the preservatives at all, I believe. : 

1756. That was not my question ; but I asked you if 
you were aware that Danish instructors in Ireland had 
failed to produce butter of the same keeping quality as 
ae butter ’—No, I cannot say that I was aware of 
hat. ' 

1737. (Dr. Bulstrode.) Would the experience which you 
have had in testing various articles of food for preserva- 
tives lead you to form any idea as to the extent to which 
preservatives are used in one food and another ?—No. 
The evidence that I have given with regard to jams and 
sweets, and things of that kind, is really only based upon 
isolated cases ; I have no wide experience of that at all. 

1738. (Chairman.) I asked you just now if you were 
aware of certain matters in Ireland ; I only mentioned it 
because we have had evidence before us lately to the 
effect that owing to the quality of the pasture in Ireland 
it was impossible to make butter so dry as in Denmark, 
and therefore the Irish butter did not keep so well; but 
I did not wish to put that upon you, as I am not giving 
evidence, and you are in the box and not I?—I had not, 
heard that; I have not followed it up. : 

1739. (Dr. Tunnicliffe.) Do other conditions, apart 
from the pasture, which you have just considered, and 
apart from the actual keeping of the milk, affect the keep- 
ing of the milk as it is got from the cow /—Certainly they 
do ; anything of an insanitary nature, or even keeping it 
in a close place would. 

1740. I am speaking of conditions affecting the cow 
herself; I think you have spoken of milk from cows 
kept under sanitary conditions /—Yes. 


1741. Did you refer to conditions outside the cow or 
inside the cow ?—If the cow is in bad health the milk will 
10t keep. 

1742. It will not keep ?—Certainly not. ‘ 

1743. Do you think that butter could be brought from 
Australia without the addition of preservatives, and be 
good when it is put into the market here if no sterilising 
agent was used ; do you include in proper butter-making 
the sterilisation of cream ?—In butter-making from Aus- 
tralia? 
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1744. Yes. You spoke of “proper conditions” ; would 
you include the sterilisation of milk as a necessary con- 
dition 7—No, I do not think go. 


1745. Then you were thinking of it without sterilisa- 
tion?—Yes. Take Italy, for instance. I am aware that 
the Italian butter which comes over is made from steri- 
_ dised cream—— 


1746. (Dr. Bulstrode.) Sterilised or Pasteurised ?— 
People use these terms so vaguely now that I am not sure. 


1747. (Dr. Tunnicliffe.) We have heard objections to 
butter made from sterilised cream on the ground that the 
aroma of the butter, the bouquet, would disappear ; how- 
ever, you think it could be done without sterilisation ?— 
Yes, I think it could be done without sterilisation. 


1748. (Chairman.) Thank you. I do not think we 
need trouble you further, unless you have anything else 
that you think it would be useful for us to know ?—There 
is only one matter, if I might be allowed to mention it, 
just to make myself clear on what I hold to be the most 
important point—that is, the distinction which ought to 
be drawn between milk and cream and butter. Milk 
is, of course, a material which is used in very large quan- 
tities ; it is a regular food, and it is used not only by 
ordinary healthy people, but also by relatively weak 
people—children, and so forth. That is one reason why 
I draw such a strong distinction between the use of pre- 
servatives and colouring matters in the case of milk, and 
the use of similar articles in the case of butter, at all 
events, and, to some extent, in the case of cream. There is 
one other matter I should like to put on record with regard 
to cream, and that is the objection I have to the use of 
preservatives when the presence of them has not been 
declared. As I mentioned, it is very frequently the case 
that in the making up of these small pots of cream the 
cream is put in and a little preservative sprinkled over 
in solid form—a little powder sprinkled over the top. 
‘Cream is a material which is often used by children under 
medical advice. I may speak from personal knowledge. 
I have an infant that is at present ordered to have a cer- 
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tain amount of cream mixed with the milk. If I pur- 
chase a pot of cream and somebody unknowingly takes 
out the top 
unfortunate infant will get a very decent medicinal 
dose, which I did not bargain for when I purchased 
the cream. Therefore, I think that cream ought not 
to be used with a preservative unless the presence of 
that preservative has been declared ; in other words, if 
I buy cream for infants or any other purpose, I ought to 
get cream, and I do not want any admixture of boracic 
acid or salicylic acid or any other preservative. I take 


‘this opportunity of mentioning what is my view of the 


great difference that ought to be drawn between milk, 
cream, and butter used with these preservatives. 


1749. When a person asks for “fresh milk,” “fresh 
cream,” and, possibly, “fresh butter,” you think he ought 
to get an unmixed article ?—Butters, as I say, I do not 
care much about, but certainly in the case of cream or 
milk—milk more especially—I think a person asking for 
these ought to be entitled to have them free from any 
preservative, and that if it may not be desirable to pre- 
vent the use of preservatives altogether, then it should be 
made a necessity that, if present, their presence should be 
declared. I further think that the quantity of the 
preservative should be limited. At the same time, I 
recognise that we know very little indeed about the quan- 
tities that may be harmful and otherwise, and that is a 
matter which ought to be investigated. I think their 
presence should be declared, and the quantity should be 
limited, and that it should be a matter for experimenta- 
tion to find out more clearly than we know at present in 
what quantities these materials are safe or not to use. 


1750. (Dr. Bulstrode.) Would the views which you have 
put foryard as regards either the abolition or the control 
of preservatives in one or other food be views which 
would be supported by the Royal Agricultural Society 
which you represent?—Well, I must not pledge my 
society too much, but I am representing views which I 
think it would be to the interests of agriculturists to 
adopt. Professor McFadyean, who is here, would of 
course speak more on the medical points. 


Professor J. McFapynan, M.B., called; and Examined. 


1751. (Chairman.) As we know, you are Principal and 
Dean of the Royal Veterinary College ?—Yes. 


1752. We are very glad to have the benefit of your 
evidence. Will you be good- enough to state what are 
your opinions upon the subject which is referred to us? 
—The opinions which I am prepared to express relate 
only to the addition of preservatives to milk, butter, and 
cream. My evidence will be mainly from the physiolo- 
gical point of view. I desire to support the most of 
what Dr. Voelcker said in a general way, and some things 
I would be disposed to put considerably stronger than 
he did. I object entirely on principle to the addition 
of any sort of preservative to milk. I think that no 
preservative is necessary. The addition of a preserva- 
tive is undesirable, and in most cases the preservative 
which it is desired to add is physiologically indefensible. 
I think that the statement which I believe has been made 
that some preservatives may be added in quantities suf- 
ficient for the purpose in view—that is, to arrest the 
propagation of bacteria in milk, and yet not be hurtful 
to the consumer, ought to be accepted with great caution. 
I do not believe it. I think that even the most harmless 
of these substances, such as boracic acid, when used in 
quantities that would be sufficient to stop bacterial 
action in milk, might very well be distinctly injurious 
to the consumer, especially to a child, who would be 
taking perhaps a pint daily. 


1755. There are also, I suppose, some morbid condi- 
tions in which a person would receive injuries from con- 
suming a substance which, if in perfect health, he may 
take with impunity 7—My point is that these substances 
will always inflict injury, though no doubt they can be 
taken in quantities where the injury is inappreciable. 
I am also under the impression that boracic acid is added 
in quantities much larger than in the case referred to 
by Dr. Voelcker. I think Dr. Voelcker said it was 
present in the proportion of a half per cent. in the con- 
densed milk, but that it would be present only in the 
proportion of about eleven grains to the pint when the 
- condensed milk was diluted according to the directions. 
I do not believe that the diluted milk would have been 
preserved. The preservation would have ceased on 
dilution—in other words, to preserve ordinary market 
milk with boracic acid would probably require four or 
five times that quantity of boracic acid. When boracic 


acid is added in the proportion of a half per cent. to - 


milk—and I do not think anything less would be service- 
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able for the purpose in view—an infant might very well 
take thirty or forty grains of the boracic acid in twenty- 
four hours; and it is incredible that that could be taken 
for a period of months to the advantage of the child. 
Then I also want to bring out strongly this point—that 
with rare exceptions milk as it comes from the cow has 
not got the essential agent of fermentation—that is to 
say, 1t contains no germsat all. 
which are concerned in fermentation of milk are, first— 
and this is the most essential of them—that germs should 
gain access to it, and secondly, temperature. To sanc- 
tion the addition of such things as boracic acid to milk 
would predispose to the neglect of the proper precaut.ons 
that ought to be taken to keep milk in the state in 
which it comes from the cow—fresh. It is a matter 
of common knowledge—at least, it is a matter well 
known to all those who have to do with milk—that its 
proneness to go wrong or to sour at a given temperature 
largely depends upon the amount of dirt in it or the 
amount of dirt that has been left adhering 1o the vessels 
through which it has to pass. If those who purvey the 
milk know that they are at liberty to throw in boracic 
acid to the extent of a half per cent., they will certainly 
be more careless regarding the elimination of impurities 
from the milk. 

1754. Have you any knowledge or suspicion to what 
extent preservatives are used in milk, say, in this city? 
~-No, none. I am speaking from the general point of 
view; I am assuming that preservatives are used, and 
I am objecting to them on principle, but I have no 
knowledge personally as to.the extent to which they are 
used or the amounts in which any individual preservative 
is used, 

1755. Have you taken any precautions to protect your 
own household from milk treated with preservative /— 
Yes, I take the only precaution that is open to me, and 
that is to go to what I take to be one of the most respect- 
able companies that charges the highest price for its 
milk. 

1756. Do you extend the same objection to the use of 
preservatives in butter as you do to milk and cream ?— 
Yes, [ think the only preservative that is physiologically 
defensible in the case of butter is salt. I think these 
other materials are objectionable, as they are certainly 
foreign to the body. They are in no sense food materials, 
and the most that can be. said in their favour is that 
they are used in quantities that will not be seriously, 
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perhaps not appreciably injurious. They cannot be said 
to be necessary, for butter may be brought any distance 
and can be kept sweet provided the temperature is regu- 
lated. Butter is not a substance more prone to go wrong 
than the muscular tissue of an animal, and we know that 
that can be brought from the ends of the earth in a per- 
fectly fresh condition—and so can butter, if necessary. 


1757. There are certain volatile oils in butter that 
are apt to change or disappear, are there not?—They 
might disappear, but that would not bring on fermenta- 
tion, or, I think, sensibly alter the taste of the butter ; 
and I doubt whether any of the things which are added 
with the view of preserving the butter would prevent 
the volatilisation of any of these volatile agents. 


1758. Assuming the proportion of a half per cent. to 
be the minimum necessary for preserving milk, the 
same proportion used in preserving butter would not 
be attended with the same risk to the consumer, would 
it?—Nothing like the same risk. I quite agree with 
what Dr. Voelcker said, that the question of milk and 
of butter on that account are somewhat different; but 
as regards the general question, I think that in both 
cases the use of the preservative is not to be defended 
from the physiological point of view at any rate, and it 
cannot be said to be absolutely necessary. 


1759. Would you be satisfied if the sale of butter which 
had been treated by preservatives as “fresh butter” 
should be prohibited, and that such butter should only 
be allowed to be sold as “ preserved butter” ?—I should 
object to having sold to me butter preserved with any- 
thing else than salt unless it were declared that it con- 
tained something else, in which case I should decline 
to buy it. I do not think it would meet the case to 
simply sanction the use of, say, boracic acid and salicylic 
acid and things of that_gort, in butter, provided tho butter 
were labelled “preserved,” because, after all, the common 
preservative of butter is still salt, and people would be 
deceived, as they would think they were buying butter 
with salt only. 

1760. There has been a great change in the amount 
of salt used in preserving butter of late years; people 
will not buy the high-salted butters of past years now, 
will they ?/—No, I think not; but that is a question of 
the length of time for which the butter is kept. A com- 
paratively small quantity of salt will keep it quite sweet 
for a week or two; if it has to be kept for months, it 
requires a very high proportion—a proportion that 
renders the taste unpleasant to most people. 

1761. Now, I would like to ask you a question on a 
subject Dr. Voelcker made some observations upon— 
namely, the effect of pasture upon butter; have you any 
experience to enable you to form an opinion on that /— 
No, I have never had brought under my notice any such 
case, but I am firmly convinced that the observation 
depends upon error—that a wrong interpretation has 
been placed on the circumstances. We know that milk 
in all circumstances is a fluid that is admirably service- 
able for the growth of all sorts of bacteria—at least, the 
great majority of the bacteria that are found in the air 
and around about; and it is so serviceable that one can 
hardly conceive that any condition of the pasture would 
make it more seryiceable—that no matter what the condi- 
tion in which the cows are kept they will never yield 
milk that will remain sweet if left in ordinary circum- 
stances, because the agents that determine souring are 

ractically ubiquitous. 


1762. Pardon me, I think you have misapprehended 
me; the point that has been brought before us by more 
than one witness is that the butter produced from certain 
pastures is of a soft texture, and that no amount of 
handling or manufacture will make it as dry as the best 
samples of Danish or Colonial butter ?—1I think it is quite 
possible that the nature of the food would very 
probably affect the texture of the butter, but I do not 
think it would sensibly affect its keeping properties. 
If two samples of butter made in different places were 
found to have different keeping properties, then I should 
think that it was some other local circumstance that 
explained it, and not the difference of the diet, because 
all samples of butter will go wrong without the addition 
of a preservative. It is quite clear that there might be 
other circumstances sufficient to explain it—such as a 
larger proportion of germs in the place. Take the case 
of Denmark ; it is quite conceivable that the germs which 
are concerned in the alteration of butter when it goes 
wrong may be more numerous in the atmosphere or in 
the surroundings of the dairy in Ireland than in Den- 
mark—it is at least conceivable—and the butter would 
therefore go wrong sooner in Ireland than in Denmark, 


1763. The instances stated in evidence were those of 
Trish croameries where presumably the management was 
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good ?—Presumab*y, but still it is possible that they are 
not quite so clean as the Danish ones. 


1764. (Dr. Bulstrode.) Could you supply the Com- 
mittee with any evidence in support of the statement that 
boracic acid would, physiologically speaking, always in- 
flict hanm ?—Do you mean any experimental evidence! 

1765. A reference to any evidence or any experiments 
of your own?—No, I do not think so; nor is it to be 
expected. I simply infer it in this way: that this is a 
material which is entirely foreign to the body, which is 
not utilisable as a food material, and which will not pass 
through the alimentary canal unchanged, but which must 
be absorbed. If you use it in considerable quantities 
you can show that it is detrimental to the animal, ana 
from that I infer that when you use it in small quantities 
it is also detrimental to the human subject. 

1766. Beyond general physiological principles you have 
no evidence to bring forward?—I have no specific case. 

1767. Do you think that the abolition of the prohibi- 
tion of preservatives would have the effect of enabling 
a larger amount of partially decomposing milk to be 
offered for sale?—I do not think that the addition of 
boracic acid would make milk that has already gone 
wrong marketable ; Iam sure it would not. It is not one 
of the antiseptics that remove the previous signs of putre- 
faction or of souring in milk. 

1768. Could you tell the Committee what physiological 
manifestations accrue from the exhibition of large doses 
of boracic acid of say 30 grains?—T'o an adult human 
being? I think the exhibition of 50 grains as a single 
dose would scarcely have an appreciable effect on an 
adult human being; about 10 grains up to 50 would be 
the doses -in which it would be prescribed as a medicinal 
agent, but it is not often prescribed for any purpose. 

1769. Five to 15 in the British Pharmacopoeia ?—IEf 5. 
to 15 is the dose which physicians think to be a safe one 
for the adult human being, then it is obviously an enor- 
mous dose, which a child might get with milk containing 
it in from a half to one per cent. 

1770. That is to say, assuming that the basis of the 
British Pharmacopceia is a sound one, and that the dose 
fixed is founded upon proper physiological observations, 
the addition of preservatives as they are used in milk 
would be likely in practice to produce a physiological 
result ?—I find it incredible that 50 grains of this sub- 
stance foreign to the body could be taken in daily for 
months and be without effect ; and that effect I cannot 
conceive to be useful. 

1771. Do you know anything of the condition in which 
boric acid is given off in the urine?—No, I do not. 

1772. Do you know anything as to the effect of boric 
acid or salicylic acid on pathogenic organisms in the pre- 
sence of milk?—Only in a general way. It is a rather 
feeble germicide. It is not of much use where the purpose 
is 40 kall bacteria, but it is very useful where the purpose 
is to restrain their growth, and that is all that is done in 
milk. The addition of boracic acid to milk is practically 
without effect so far as the killing of the germ is con- 
cerned. It does not even kill the comparatively harmless 
germs that are concerned in the milk going wrong ; it 
restrains their activity, and they would immediately re- 
sume it if the milk were diluted, so as to lower the pro- 
portion of the boric acid. 

1773. Do you think the effect of abolishing the use of 
boracic acid would be to raise the price of milk?—No, I 
do not think so. 

1774. Do you think it would make milk fresh in ap- 
pearance and in taste more difficult of attainment ?—I 
feel confident it would not. It might lead to some slight 
alteration in methods of farming. The moment that milk 
and butter brought a better price land that is at present 
used for cropping and for other purposes than the feeding 
of dairy cows would immediately revert to dairy pur- 
poses. That I should think would be the natural 
tendency. 

1775. Have you had any experience of the administra- 
tion of boracic acid to patients suffering from one or 
another disease ?—No. My experience as to its’ injurio1s 
effect is based on the fact that it is hacmful apparently . 
to such living things as bacteria, because a thing that is 
not harmful to these living things is useless as a pre- 
servative. I infer, therefore, that it will also be harmful 
to animal cells provided it comes into contact with them 
in appreciable quantities. . 

1776. (Chairman.) Might you not say the same of 
common salt?—No; salt is a material that enters in a 
large amount into the composition of the human body ; 
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it is a food material in moderate quantities, and in that 
respevt it is entirely different from boracic acid. As I 
have said, salt is the only preservative that appears to 
me to be physiologically defensible in the case of butter, 
as sugar is defensible in the case of fruits. wes 

1777. Salt is inimical to most bacterial growth, is it 
not ?—It is an exceedingly feeble preservative ; it is much 
less powerful in that respect than boracic acid. 


1778. (Dr. Tunnicliffe.) Then I take it that what you 
say is that any substance which is foreign to the animal 
body is physiologically indefensible to be added to food ? 
—dAs a preservative ? 


1779. Well, in any way whatever ?—Unless there were 
a necessity. 

1780. The question of necessity does not come in here 
at the present moment ; that is your general statement ? 
—Yes. 

1781. Then we could not meet you on the question of 
quantity in this case ?—No ; I am afraid not. 

1782. Would you still hold your view in case we re- 
duced the quantity very considerably /—No, because the 

_ quantity .is already defined as regards its lower limit. 
You may so use it in a degree of dilution that would 
make it useless for the purpose in view; it must be used 
of a strength that will restrain bacterial action. 

1783. Is it not a question to some extent: of time /—No. 

1784. Not at all?—No; a preservative is a substance 
which immediately arrests bacterial growth. 


1785. Do you mean to say that you would have to put 
the same amount of boracic acid into milk to keep it one 
day as to keep it two, or to keep 1t three ?—Certainly ; it 
would be an inefficient preservative if it went wrong on 
the third day; it would not be preserved. You may of 
course add what is called a preservative, and yet not 
preserve your milk ; but milk which is preserved for one 
day: 


1786. Is preserved for ever ?—Is indefinitely preserved. 


1787. Then we are using the term “ preservative” in a 
different sense. For the purpose of trade time is an im- 
portant thing, as we have had it stated before us ?—Yes. 

1788. If we would keep milk or butter, for instance, 
over three months or two months it would meet all re- 
quirements ?—Yes, if you could keep butter over three 
months. 

1789. Or two months even ?—Yes. 


1790. Therefore we are hardly using the question of 
preservatives in ihe same sense ?—I quite see your point. 


1791. I mean there is a time limit. However, your 
position ts that we cannot meet you in regard to quantity 
in this matter?—No. ‘Take the case of milk 

1792. Take a substance like formalin, for instance, 
which can be added in very minute quantities indeed, and 
will preserve for a certain time limit ; that is foreign vw 
the animal body ?—Yes. . 

1793. And therefore you would object to it on those 
grounds ?—I should strongly object to formalin. 

1794. You wovld ?—Strongly. 

1795. On a priori grounds, I take it?—Yes, on a 
priort grounds. 

1796. You said that these preservatives might have an 
effect, and I gathered from you that it does not neces- 
sarily follow that because an effect is not appreciable it 
does not exist?—That is so, when the observation is 
carried over a comparatively short period. But it would 
perhaps be going too far to say that, if one were to make 
a series of experiments extending over twelve months, 
and on a considerable number of individuals, to whom the 
drug was administered in a specified quantity, and then 
had observed no bad effects—— 

1797. Then after such experiments you would be satis- 
fied ?—-Yes. 

1798. Then, as I understand, the statement you make 








_assume you do take it in that sense ?—I do. 
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is one of a general physiological character. Itake it that 


Prof. J 


vou mean that, a priori, because one did not observe a McFadyean, 


result it by no means follows that some micro-chemical 
injury did not take place in some tissue or the cells ; I 


1799. You adhere to that sense ?—Yes. 


1800. Now, what about a substance like pepper, which 

I take it is foreign to the animal body ?—I do not think 
so. Pepper is composed of carbon, hydrogen, oxygen, 
and nitrogen. It is not like boracic acid, which contains 
a mineral substance that is not found in the normal body. 
I think it is conceivable that pepper might in digestion 
actually furnish energy. I do not suggest that it does, 
but, at any rate, it is on a different footing to boracic. 
acid. 

1801. Therefore you would suggest that we might use. 
strychnine as a preservative, if it acted?—No; I do not. 
suggest that you might. 

1802. Why not stryehnine?—Because strychnine is 
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known to be injurious. It weuld be absurd to suggest. 


that you should use a thing that is known to be injurious. 
My point is, you do not know that boracic acid is nob 
injurious. 

1803. What you mean by a substance foreign to the 
animal body is a substance which, when split up into 
-its elements, is foreign to this animal body ?—Yes. 

1804. I take it that in boracic acid it is the boron that 
you object to?—Yes. 

1805. But that wouid not hold with regard to strychr- 
nine?—No ; but of course I really do not see that that; 
affects my argument with regard to the boracic acid. 


1806. It affects it in this sense, that of course it might. . 


be possible to get another preservative—for instance, _ 
formalin; would you object to formalin?—Yes, I object 
to that, but not on the grounds of its chemical composi- 
tion. 


1807. You do not object to it on the ground of chemical _ 


composition ?—No. I object to it on the general grounds 
that I have already mentioned, that it is selected because 
it is a thing opposed to life. 

1808. That is what I was going to ask you further 
about, if you would be kind enough to tell me. 
quite possible, is it not, to select a substance which, 
although it may be a protoplasmic poison to low forms 
of ave may not appreciably affect higher forms of life? 
—Yes. 


1809. I mean on general physiological principles one 
might expect @ priori that such would be the case ]— 
The substances which are injurious to bacteria are not: 
always injurious to animal organisms in the same degree, 
but as a rule they are injurious to both. The things 
that will kill one will kill the other in moderate con- 
centration, but there are some exceptions. 


1810. Take a substance, for instance, like formalin ; 
if you expose a bacterium or a germ to formalin in certain 
proportions it kills it straightway ?7—Yes. 

1811. If you expose an animal like a man to formalin, 
it does not kill him straightway ?—In the same concentra- 
tion ? 

1812. In the same concentration?—I was not aware. 
of that. 


1815. The simple reason, I take it, is, that because: 
in the case of the organism—— ?—I did not quite appre- 
hend you a minute ago; you asked me to assent to the 
statement ? 


1814. Yes; do not think I am cavilling for a moment, 
because I am not ?—I do not think so, of course. 


1815. I take it I am right when I say that you 
object on several physiological grounds?—Yes. Take, 
for example, boracie acid; I object to that on a priori 
grounds, but I also object on certain other grounds. 


1816. On a posteriori grounds?—Yes, I object to a 
legal sanction being given to the addition of certain things 
to food materials when we are very far from being abie 
to assert that they are without injurious effect, 


Dr. J. A. VorEtcKsEr, recalled. 


1817. (Chairman.) I think you wish to add something 
with reference to what you have just heard Professor 
McFadyean say?—Yes. Referring to what has been 
just stated, formalin, of course, stands on a different 
ground from a chemical point of view. Formalin stands 


on a different aspect to boracic acid in its distinctly known 
chemical action. Formalin has a distinct action on the 
albuminous portions of food and on the casein of milk, 
for instance, rendering it hard and indigestible. 
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Wednesday, 22nd November, 1899. 





PRESENT ; 


The Right Hon. Sir HERBERT MAxweELLt, Bart., M.P., F.R.S. (Chatrman). 


Professor T. EK. THORPE, F.R.S. 
H. TimsBrei Burstrope, Esq., M.D. 


F. W. TuNNICcLIFFE, Esq., M.D. 
CHARLES J. Huppart, Esq., Secretary. 


Dr. Epwarp WALFoRD, called ; and Examined. 


1818. (Chairman.) You are a Doctor of Medicine of 
the University of Durham, and you hold a diploma in 
public health of the University of Cambridge ?—Yes. 

1819. You are also Past President of the West of 
England and South Wales Branch of the Society of 
Medical Officers of Health ?—Yes. 


1820. I understand you have been for some time 
Medical Officer of Health of Cardiff ?—Yes, I have been 
Medical Officer of Health for the urban and port sanitary 
districts since January, 1888. 


1821. In the course of the discharge of your duties 
have you had to undertake inquiries under the Sale of 
‘Foods and Drugs Act?—Yes; the Sale of Foods and 
Drugs Act is carried out by the inspectors of my depart- 
ment. 

1822. Do you make a large number of analyses in the 
course of the year?—The Public Analyst does. I am 
not a public analyst, and I do not analyse. The Public 
Analyst for Cardiff is under agreement to analyse 600 
samples in the course of the year. 

1823. Do his reports come under your notice? 
“Yes, those reports are sent to me. 


1824. Are they mado to you?—Yes, they are made 
to me. 

1825. I think you have prepared a memorandum or 
report on the subject of the use of antiseptics for the in- 
formation of the Sanitary Authority of Cardiff ?—Yes, that 
is so. 

1826. What view do you take generally as to the use 
and effect of the modern antiseptics such as boric acid? 
—The chief antisepties of which I have had any know- 
ledge have been boric acid, and occasionally small 
quantities of formalin. The view that I take is that it 
is undesirable that these substances should be added to 
foods; it is possible that injury to health might accrue 
by the administration of food containing them. 

1827. Does that apply to all forms of foods, solid as 
well as liquid?—The only foods of which I have 
had any knowledge in which these preservatives have 
been used have been butter and milk—milk chiefly. Of 
course, preservatives are used in other foods, but, coming 
under my own personal knowledge, butter and milk are 
-the chief foods with which I hhave had to deal. 

1828. Is the use of such antiseptics general in your ex- 
perience ?—Yes, it is general and rather on the increase, 
I think. 

1829. Should you say that the greater part of the milk 
coming into Cardiff was treated with boracic acid ?—No, 
T think not the greater part. Ido not think about more 
than 8 per cent, of the samples showed it—perhaps a little 
more—8 to 1d. 

1830. Hight to 13 per cent.?—Yes, that is about the 
proportion. In 1898 the Borough Analyst reported that 
the proportion was 8.5 per cent. In a report which he 
presented later, out of 145 samples of milk he found 
13.8 per cent. contained boric acid. 

1831. Was his analysis quantitative?—Yes, it was. 
He reported specially on that point. 

1832. What was the maximum and minimum per- 
centage contained in those samples?—The lowest per- 
centage was 0:004 per cent. ; the highest percentage was 
0°105 per cent. 

1833. How many grains would that give to a quart of 
milk 7—0.05 wouid give 7 grains to the quart ; 0.1 would 
give 14 grains to the quart. * 





1834. In your opinion would such a proportion be harm- 
ful to the consumer ?—I think it might, and certainly in 
the case of milk where a young child—an infant—might 
be fed entirely on such milk. 


1835. I suppose we may look upon boracie acid as a 
drug?—Yes, it is certainly a drug, and it is used 
medicinally, 

18356. Do you think there is any necessity for protect- 
ing the public from the unconscious consumption of a 
drug?—I think so. I think that when foods are pre- 
served in this way by chemicals it should be announced 
by label or other proper notice that they do contain this 
substance. 


1837. If that precaution were imposed upon dealers 
would you be satisfied to allow the use of the boracic 
acid as an antiseptic if its presence were notified in every 
case ?—No, I do not think I should. I think even then 
a certain danger arises in the consumption, because you 
cannot rely altogether upon people really understanding 
what a preservative means ; they would hardly know that 
it was dangerous. I think under any circumstances the 
addition of this substance is unnecessary. 

1838. I suppose of course you recognise that it is con- 
venient to the trader /—Yes, it ig convenient. 


1839. Have you formed any opinion how far a pre 
servative enables him to dispense with scrupulous clean- 
liness in vessels, and in the handling of milk generally ? 
—I think it might do so, because unless the milk is kept 
scrupulously clean decomposition will set in earlier, and 
the addition of the preservatives might probably delay 
the decomposition. os 

1840. Is boracic acid the only preservative of which 
traces were detected in the milk ?—The analyst reported 
that he had discovered minute traces of formalin, but he 
did not state the amount. , 


1841. Then as to the buttcr, what was the analyst’s 
report on the butter samples ?—-With regard to the butter 
92 samples were examined during the same period, that 
is, during 1898, and 44.5 per cent. contained boric acid 
preservatives. 

1842. Were any proceedings taken in consequence of 
these reports /—In one case only proceedings were taken. 
That was a case in which the amount amounted to 
1:02 per cent., which gives 71:4 grains per Ib. 

1843. Was a conviction obtained ?—There was no con- 
viction. The case was dismissed as the defendant pro- 
duced a warranty that the butter was sound. 


1844. A warranty from whom?—From the wholesale 
dealer. 


1845. And proceedings were not taken against the 
wholesale dealer ?—It was found impossible to get hold 
of the wholesale dealer ; but even if that had not been 
so, the proceedings would have had to be for giving a 
false warranty. There could not have been proceedings 
for specific adulteration. 


1846. Do you think it is possible that the preservatives 
can be applied to conceal incipient decay and putrefaction 
or deterioration ?—Yes, I think it is probable that that 
would be so. Certainly these preservatives delay decom- 
position, and therefore the milk may be stale at any rate ; 
incipient decomposition might have commenced, I take 
it, and the preservative might prevent any noticeable 
decomposition occurring. 

1847. Have you formed any estimate of how much 
boracic preservative an ordinary individual might con- 
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sume unconsciously in the course of twenty-four hours? 
—No, I have had no personal experience of that. I 
should think it would vary very considerably. Some 
persons might be very susceptible to the drug, such as 
young children or infamts. 

1848. That was hardly my object in asking the ques- 
tion ; what I mean is, seeing that a great variety of articles 
of food seem to be treated in this way, the consumption 
of a variety of articles by one individual might form a 
large aggregate of boric acid taken into the system 7—Yes, 
that is so. 

1849. But that, of course, is quite uncertain ?—Yes, it 
is quite uncertain. 

1850. Have you had any analyses taken of the bacon 
and ham ?—The analyst has not reported the presence 6 
any preservatives in those substances. We have had 
samples taken, but not with the particular object of find- 
ing out the preservatives—they have been given to the 
analyst in the ordinary way. 


1851. (Professor Thorpe.) Can you tell us whether the 
seasons have any influence upon the presence of boracic 
acid in the milk?—No, I am afraid I cannot give you any 
information upon that point. 

1852. You do not know whether it is more likely to be 
added in summer than in winter ?—I should imagine that 
it would be more likely to) be added in the summer, but 
I cannot tell you that from any personal knowledge. 


1853. You have stated, I think, that the use of these 
antiseptics was on the increase ?—Yes, I think it is. 

1854. Which particular antiseptic shows the greatest 
amount of increase, do you think ?—Practically, I think 
my evidence is confined to boric acid. 


1855. Is there no evidence to your knowledge that the 
use of formalin is extending ?—The analyst merely states 
that very small amounts are added, and he does not give 
the amounts. I have not, therefore, any knowledge as 
to whether the amount is increasing in the case of 
formalin, but it seems to be increasing in the case of 
boric acid. 

1856. I gather that it is your opinion that boric acid 
interferes with the normal process of digestion /—Yes, 
that is so. 

1857. Even in very small quantities ?—In small quan- 
tities, that is to say, in the quantities that are usually 
added for preservatives, that is, say, 0.05 per cent. of 
boric acid in the case of milk. I,think it is probable that 
some derangement and delay certainly in the process of 
digestion would be occasioned. ’ 

1858. How do you arrive at the probability 7—I have 
read various experiments which have been made. For 
instance, experiments have been published recently by 
Dr. Rideal and Dr. Foulerton. They have made experi- 
ments upon the presence of these preservatives in milk, 
and although they came to the conclusion, that very little 
derangement to the digestive organs was produced,-at 
the same time there did appear to be a certain amount 
of derangement and delay in the case of the digestive 
processes. . 

1859. Do you not think it is possible with the very small 
quantity, such as, for example, is to be found in milk, 
which we may say is normally preserved, that is to say, 
with the amounts which are stated ought to be used by 
the persons who vend these preservatives—is it not pos- 
sible that the process of digestion might even be accele- 
rated by those very small quantities /—If it is accelerated 
it is interfered with ; but I do not know that there is 
any evidence to show that it is accelerated to any extent. 

1860. But what is the positive evidence to show that 
it is deranged ?—In the case of various digestions; for 
instance, in the case of salivary digestion there is evi- 
dence of a certain amount of delay in the digestion ; in 
the case of pancreatic digestion, and in the case of peptic 
digestion also, there is a certain amount of delay in the 
process. 


1861. (Dr. Tunnicliffe.) You say in your synopsis that 
0.25 per cent. is the amount required to preserve butter ; 
could you give us any facts upon which that statement 
rests /—I believe that is the experience of those who have 
experimented upon the subject. I have had no practical 
experience myself, and I have made no experiments 
myself. 

1862. You have no idea even how long a time that 
would preserve butter for?—No, I cannot say how long 
that would preserve it for. 
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1865. With regard to the question of the action of boric 
acid upon digestion, the experiments which you quote 
were experiments made on the action of pepsin in glass. 
were ‘they not?—There are two sets of experiments I 
quoted ; in the first case those made by Chittenden and 
Cripps, and the others those made by Rideal and 
Foulerton. They were all experiments made in glass 
vessels, I believe. 


1864. Technically in vitro?—Yes, quite so. 


1865. Do you regard the results obtained in that way 
as giving us very important data with regard to human 
beings ?—I hardly think so. The conditions are not the 
same as in an ordinary human being under norme! cir- 
cumstances. 

1866. The differences produced even in these experi- 
ments in vitro you would agree are very small, would 
you not ?—Yes, very small. 


1867. Have you had any cases of boric acid poisoning ? 
—No, never; I am not in practice. 


1868. You have not had brought under your attention 
any cases of poisoning from milk which you have sus- 
pected have been due to boric acid?—I have had mone 
brought under my own knowledge. 


1859. You have had a very wide experience in milk, I 
take it?—Yes, but I have had none brought under my 
personal knowledge. 

1870. Do you hold, may I ask, a very strong view with 
regard to the advisability of prohibiting preservatives 7— 
I do not know that I hold a very strong view. I hold 
the view that the public should be protected from taking 
these chemical substances unless they are aware of what 
they are taking. If they ask for genuine fresh milk and 
they get milk with a chemical, I do not think that that 
ig right. 

_ 1871. Would your objection be mostly met by an 
indication of the presence of a preservative ?—It would 
be met, to some extent, I think. 


1872. You do not think, for instance, that the addition 
of preservatives to food is physiologically indefensible? 
—The physiological experiments have apparently been 
hardly sufficient to enable one to form an opinion on the 
subject, but, at the same time, I think there is evidence 
of injury to the digestive process in the experiments, and 
if that could be proved it would be certainly indefensible. 

1875. Do you think it is largely a matter of quantity 
of the preservative?—Undoubtedly the quantity used 
would have a very considerable influence, 


1874. Do you think it would be possible to add pre- 


servatives in such a quantity as yet to preserve within @ 


certain limit and not to hurt?—I think it is doubtful, 
indeed. 

1875. (Dr. Bulstrode.) You say in your synopsis that 
the maximum dose of boric acid for a child one year 
old would be about three grains ?—Yes, I think it would. 

1876. Then in the beginning of your synopsis you 
say, “That in any case the limit of 0.1 per cent. of 
boric acid should not be exceeded. This would give 
about seven grains of boric acid to the pint of milk.” 
But assuming that this is right, that the physician would 
use three grains of boric acid to produce some physiolo- 
gical result in a child, why would you, therefore, sanction 
that the child shall have presumably a far greater 


physiological result produced by giving it, say, fourteen. 


grains of boric acid ?—Jn my report I meant that under 
no circumstances should more than that amount be given. 


That will, of course, give really more than the three. 
grains; undoubtedly it should not exceed *hat, and I do. 


not think it ought to come up to that amount. 


1877. Suppose the dose applied to yourself would be,, 
we will say, ten grains three times per day—that would: 
be about the Pharmacopeceial dose, would you see no objec- 
tion to having 20 grains three times a day in addition ? 
—I think it would be an objection. 

1878. Would you not consider that that is a reason 
against the at any rate indiscriminate use of preservatives ? 
Suppose a physician wished to give you ten grains three 
times a day, he might from the fact that you are already 
taking ten grains three times a day in-your milk, possibly 
be giving you 20 grains ‘three times a day 7—Quite so; I 
think that is undoubtedly a danger. Many of the articles 
of food—milk, butter, and so on—which you take at a 
meal might be adulterated. 

1879. Do you know the conditions under which the 
physician would hesitate to prescribe boracic acid ?—In 
certain cases where there is any gastric irritation I should 
think he would—cases of diarrhoea or chronic catarrh of 
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the stomach, or of any irritability of the mucous mem- 
brane—I should think he would hesitate then, and possi- 
bly in some cases of nervous diseases, or in cases where 
there is a possibility of the person being subject to skin 
eruptions. 

1880. Do you think that the physician would prescribe 
it rightly in cases of diseases of the “kidney ?—I really 
cammot say ; I do not know that he would, but my ex- 
perience of prescribing is so very limited now. 


1881. Oo you know anything of the supposed action of 
boracic acid upo? the muscular fibres of the uterus ?—No. 


1882. If what I am going to read to you as to the use 
of borax is the fact, would it lead you to modify your 
opinion at all:—“On account of its asserted power to 
increase the uterine contraction it ought either to be 
avoided, or employed with care during pregnancy.” 
Now, suppose that is true—we will not discuss whether 
it is true or not—would you see any objection to pre- 
scribing boracic acid to pregnant women ?—Yes, un- 
doubtedly there would be an objection to it, if that is so. 


1883. Would you say that is an objection to the indis- 
criminate use of preservatives in food ?—Yes, I think it is. 


1884. Could you tell the Committee how many births 
there were in Great Britain during last year—approxi- 
mately—or, say, how many births were there in Cardiff 
geet last year /—There were 5,520 births in Cardiff in 


1885. Then assuming what I have just read to you to 
be true, there were possibly a certain portion of that 5,500 
who would be having in their milk boracic acid in condi- 
tions in which its administration was contra-indicated ? 
—Yes, quite so. 

1886. You state that preservatives are unnecessary 5 
now briefly upon what do you base that statement ?—I 
think chemical preservatives are unnecessary; for in- 
‘stance, there is no reason that I know of why milk, and 
‘why butter should not be preserved in other ways, by the 
refrigerator, for instance, by ice and cold. It is a ques- 
tion of keeping the milk below the temperature that will 


~-sutiice. 


1887. I understand from your evidence that in Cardiff © 


- @ large amount of the milk is supplied without preserva- 


tives ?—Yes, that is so. 


1888. Would that be the basis for your statement that 
preservatives are unnecessary ?—I think they are un- 
necessary, because it is unnecessary to preserve milk 
for any length of time at all, and if it is necessary to 
preserve it, I think that the preservation can be brought 


sabout by refrigeration. 


1889. You have done a considerable amount of work 
upon diarrhcea, I think, as well as upon diphtheria ?— 
Yes. I have made some enquiries with regard to the 
presence of diarrhoea. 

1890. Can you tell the Committee when infantile 
diarrhoea is most prevalent in England ?—I¢t is most preva- 
lent during the third quarter of the year—July, August, 


. and September. 


1891. It is supposed to be prevalent during the hot 
‘months of the year?—Certainly. 


1892. Are those the months during which you think it 
is possible that most preservatives will be added to the 
milk?—I think so. 

1893. Have you ever considered the question as to 
whether possibly, having in view your statement with 
regard to the influence of boric acid upon certain condi- 
tions of the intestinal tract, that the infantile diarrhoea in 
thig country may possibly be kept up, or prevented from 
falling by the more or less indiscriminate use of boracic 
acid in the milk of the people ?—I think it is quite possi- 
ble, and it has been stated so. I have never myself really 
investigated the question from that aspect, but I think it 
is highly probable that the diarrhoea might be kept up by 
the addition of boric acid to the milk. 


1894. Is the mortality from infantile diarrhoea de- 
creasing ?—It fluctuates very much. It varies almost 
with the temperature ; that is to say, the amount of the 
-autumnal diarrhoea—the summer diarrhoea—varies most 
distinctly with the varying temperature. The higher 
the temperature is in the summer the greater will be the 
diarrheea. 

1895. Do you think that the sanitary progress which 
has taken place in this country ought on general prin- 
ciples to have produced some diminution in infantile 
diarrhoea 1—I think it ought. , 

3696, More than it has?—Yes. 
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1897. Do you think that will be one factor for supposing 
it possible that boracic acid might be instrumental in 
keeping it up?—I think it is highly probable; certainly 
the infantile diarrhoea is very closely connected with the 
administration of milk as a diet, 


1898. I understood you to say, in answer to Dr. Tunni- 
cliffe, that you would not attach much importance to phy- 
siological experiments done outside the human body ?— 
No, I do not think they can be relied upon as evidence 
sf what will happen in the ‘body. 


1899. To what evidence would you attach the greatest 
importance in considering this question ?—Physiologically ? 
Of course, feeding experiments, if they were made syste- 
matically, would be of great importance. 


1900. Would you think those of more importance than 
experiments made outside the body ?—I think so. 


1901. (Chairman.) Have you made any enquiries or 
observations as to how the preservative is applied to milk 
and cream ?—It is applied, I believe, in the form of 
powder; it is a mixture usually, I believe, of borax and 
boric acid. 

1902. Are you satisfied that it is thoroughly mixed in 
all parts of the milk?—No. Sometimes it has been 
found, as a matter of fact, I believe occasionally in a solid 
form. 


1903. That would somewhat vitiate the analyses ?—Un- 
doubtedly it would. JI should think that is of rare occur- 
rence, but I believe it has been found in a solid form. 


1904. We have had it in evidence that a common way 
of applying it to cream is just to sprinkle it on the top? 
—TI believe that is done, but I was not aware that it was a 
very common way of doing it. 


1905. In that case, of course, the preservative would 
not be mixed thoroughly ?—Hardly. 


1906. And whoever took the top spoonful of cream 
would get an extra dose of it ?Yes. 


1907. What effect does cooking have upon boracic 
acid. Suppose fresh milk were treated with boracic 
acid, and afterwards boiled, would the preservative 
remain ?—Yes, I think so. 


1908. Without alteration of properties ?—I think so. 


1909. Your duties take you into a very populous dis- — 
trict?Yes. Cardiff is rather a populous place ; we have 
over 186,000 people living in it. 

1910. It has been represented to us that if the use of 
these preservatives were prohibited the supply of milk 
to such populous districts would be very seriously inter- 
fered with ; is that your belief ?—I do not think it would. 
I am under the impression that it is rather a recent custom 
to add these chemical preservatives; formerly I do not 
think there was any difficulty with regard to the supply 
of milk. 


1911. Is it not the case that the populous districts are 
very much better supplied with milk now than they were 
a few years ago ¢—I believe they are. 


1912. If the alternative were before you of prohibiting 
chemical preservatives at the risk of stinting the milk 
supply, would you hesitate to adopt it?—I would rather 
put the question in another way. Which do you think 
most important—an ample supply of milk or a strictly 
pure supply of milk?—I think a strictly pure supply 
would be the most important. 

1913. And you speak with the full knowledge of the 
wants of an industrial population 7—Yes. 


1914. (Dr. Tunnicliffe.) Have you had any experience 
of a sample of milk-exhibiting to a certain extent decom- 
position and also containing a preservative ?—No, I have 
not. 

1915. Have you had any experience with regard to 
what I may term chronic ptomaine poisoning—I do not 
mean the acute ptomaine poisoning?—No, I cannot say 
that I have had any personal experience of that. 

1916. You do not know anything about chronic ptomaine 
poisoning ?—I have had no personal experience of it, and 
I know nothing about it beyond what I have read, and 
SO on. 


1917. (Professor Thorpe.) You said that you thought 
in the case of boracic acid cooking or boiling the milk 
would not affect the amount of the antiseptic present ; is 
that also true of other preservatives, do you think 7—I 
am afraid I cannot quite answer that question from my 
knowledge. 


1918. Would it be true, for example, of formalin, do 
you think ?—No, I should hardly think it would be. I 
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should think when evaporation took place that some 
changes would occur. 


1919. May I ask where Cardiff mainly gets its milk 
supply from?—From Somersetshire very largely, from 
‘Devonshire and Gloucestershire, and from the surround- 
ing districts of Glamorganshire and Monmouthshire. 

1920. Can you tell us how long it is after the milk leaves 
-the farm—I mean, roughly speaking, and as an average 
—before the milk reaches the consumer in Cardiff ?—I 
should think as a rule six or eight hours probably 
—something of that sort. 

1921. I think you said that the use of preservatives is 
on the increase in Cardiff 7—Yes, I think it is. 

1922. (Chairman.) I have not asked you any questions 
about colouring matters ; has your attention been directed 
to them at all ?—Colouring matters are added slightly, but 
I have no personal knowledge as to the extent. 

1923. They are used in other substances as well as milk ? 
—Yes, in milk and butter. 


1924. In preserves /—Yes. 


1925. In preserved fruit and vegetables ?—Yes, they are 
added to those. 


1926. But you have no personal knowledge of that ?— 
No. 
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1927. (Dr. Lunnicliffe.) I gather from what you say_. 


that you think the use of preservatives in milk stands 
somewhat on a different level to the use of preservatives 
in butter, for instance ?—I think the addition of preserva- 
tives to milk is a more serious question than the addition 
of preservatives to butter, for the reason that milk forms 
the exclusive diet of a class of the community—infants, fo 

instance, and children and invalids. 


1928. (Dr. Bulstrode.) You were asked just now 
whether if preservatives were done away with there would 
be any difficulty in supplying the population with fresh 
milk, and you said you thought not?—I do not think 
there would be ary at all. 


1929. Do you know Austria /—Not personally, as I have 
never been to Austria. I believe that in Austria, and in 
France, and in Germany, chemical preservatives are pro- 
hibited altogether for sale amongst the populations. 


1930. Take Austria ; the Austrian population is—am I 
right in saying—about 36 millions?—Yes, I think it is 
about that. 

1931. Supposing the milk supply of the Austrian popu- 
lation can be carried on without the use of preservatives, 
do you from your intimate knowledge of the conditions 
of the population in England see any reason why the same 
should not obtain here ?—Certainly not. 


Mr. Ricuarp Aveustus Cripps, called ; and Examined. 


1932. (Chairman.) You are a Fellow of the Institute 
of Chemistry /—Yes. 


1953. Do you appear on behalf of any public body or 
society /—No, entirely privately. 
1934. Do you practise as an analyst ?—Yes. 


1935. Where has your experience chiefly been?—In 
Hayward’s Heath; that is where my laboratory is. 


° 1936. Have you devoted any time to research into the 
presence and effect of chemical preservatives in food ?—- 
Into the effect of them I have; but my experience of 
testing samples for preservatives has been small. 


1937. I understand that you have made experiments 
to test the effect of a preservative upon the digestive fer- 
ments ?—Yes, in regard to boric acid only. 

1938. Can you describe your experiments ?—My ex- 
periments were directed to ascertaining whether boric acid 
has any influence on the digestive ferments which digest 
starch and albumen, and also on the rennet ferment. 


1939. Would you make your statement ?—Shall I de 
scribe the methods I[ have used, or is that immaterial ? 


1940. (Dr. Bulstrode.) I think it is material that we 
should have the methods briefly outlined, and if we 
wish .for more information we can ask for it?— 
Certainly. First, with regard to the amylolytic ferment, 
I used for this purpose diastase—that is, malt extract 
—and saliva, and in each series of experiments a 
certain proportion cof potato starch. The solution of 
starch was submitied to the action of the ferment in 
the presence of various proportions of boric acid, and there 
was also a blank experiment in each case containing no 
boric acid. The termination of the digestion was shown 
by the usual process of testing with weak iodine solution, 
as no definite coloration is produced when the whole of 
the starch has been converted into sugar. There is an 
intermediate stage when the starch is converted into dex- 
trine, but that still gives a colouring, and I carried 
the experiments right on to the production of sugar. My 
results were that boric acid had absolutely no influence 
when using the infusion of malt upon the time required 
for digestion, although I used as a maximum proportion of 
boric acid one per cent. In the case of saliva, I mixed 
the saliva with nine times its volume of water and filtered 
that solution. This was then employed in exactly the 
same way as the infusion of malt. I might perhaps quote 
these figures, as there is a slight variation: Using 0-2 per 
cent. of boric acid I found digestion complete in eight and 
a half minutes; using + per cent. and 1 per cent., in each 
case it was complete in nine minutes; with smaller 
proportions as 0.01 and 0-05, it took ten minutes. 
0-02, ten and a half minutes ; and with no boric acid and 
with one tenth per cent. it took eleven and a half minutes. 
T therefore conclude that so far as chemical experiments 
show, boric acid, even in the proportion of one per cent. 
las no detrimental influence upon the conversion of starch 
iuto sugar either by the natural ferment of the saliva or 
be the diastase of malt. - 
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1941. May I ask one question in reference to that before 
you pass on to the next point? Your experiments do not 
agree with those of Weber, published in the American 
“Journal of Chemical Science” ; you know that pro- 
bably ?—I am not aware they do not agree. 


1942. Weber has recorded the retarding influence of 
borax on salivary digestion ; Cripps, on the other hand, 
finds that boric acid has little influence on salivary diges- 
tion ; you are not familiar with the paper to which I have 
referred ?—No, I am not. i 

1945. You cannot explain the discrepancy at which you 
have arrived?—No. If I read the paper I daresay I could 
dy sc, but [ have not read it. 


1944. (Chairman.) Your experiments go to show that 
salivary digestion is rather promoted by:the use of boracic 
acid than otherwise ?—They would rather show that than 
otherwise, although the difference is so little in time that 
it is scarcely justifiable perhaps to make that assumption ; 
I would rather put it that there is no detrimental in- 
fiuence. My next experiments were upon the digestion 
of albumen by pepsin. For this purpose five gramiaes of 
the finely-divided albumen was mixed with 100 cubic 
centimeires of water containing one per cent. by volume 
of hydrochloric acid of the British Pharmacoposia—that. 
is, to all practical purposes, 0.35 per cent. of real hydro- 
chlorie acid gas. 

1945. (Professor Thorpe.) Would you indicate what was 
the albumen ?—The white of egg. 


1946. Perhaps it is desirable to say that ?—Certainly it 
is desirable; it was the hard-boiled white of egg. To 
this mixture, divided into several portions, was then 
added boric acid in such quantities that the liquids 
should contain proportions varying from 0-01 to 1 per 
cent. of the acid. The temperature was raised to blood 
heat, then five cubic centimetres of a 2 per cent. 
solution of pepsin added. In this case, as the final read- 
ing of the result is a little difficult, I put on duplicates 
in the most important experiments—that is, those 
containing the smaller proportions of boric acid. I 
found that the whole of the albumen had passed into 
solution in 45 minutes in those experiments in which 
one per cent. of boric acid, a half per cent. of boric acid, 
and 0-02 per cent. of boric acid had been used—that is 
one of those with 0:02 per cent. ; in 50 minutes, 0-2 per 
cent, 0-1 per cent., 0°05 per cent., and 0.01 per cent., 
and one of the blank experiments containing no boric 
acid at all; and in 60 minutes the remainder, one of 
those being also a blank. I should explain that it is not 
easy to observe the entire solution of the albumen to a 
few minutes, and so a matter of five minutes in the term 
of an hour is not of great consequence. It will be seen 
therefore that on peptic digestion boric acid has no 
retarding influence. 


1947. (Chairman.) Were your experiments repeated 
more than once ?—In some cases they were duplicates. I 
might mention that there was a difference of five minutes 
in some of the corresponding tests, and in some of them 
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both came out at the same time. That simply shows 
what I was expressing just now, namely, that you can- 
not depend for five minutes on it. But the general result 
is that there is no retarding of the digestion by nepsin : 
practically the whole of the albumen dissolves in far less 


than the time given; it is the remaining more difficultly 


soluble shreds that one gets which take the time to 
dissolve. 

1948. (Dr. Bulstrode.) Have you read Professor Chitten- 
den’s paper on the influence of borax and boracic acid on 
digestion 7—No, I have not. 

1949. He says, after quoting his experiments: “ From 
these results it is evident that borax tends to inhibit the 
amylolytic, or starch-digesting powér of saliva” ; so there 
were two papers, and two workers have arrived at different 
results to that at which you have arrived ?—I think that 
is borax ; I think I can explain that part from another 
author. Borax has not the same action as boric acid. 


1950. It is borax in the instances in Professor Chitten- 
den’s paper /—Shall I refer to that now, or later when I 
have finished my experiments. 


1951. You had better go on as you have arranged it in 
your mind ’—The next series was with the use of zymin 
as a digestive agent. For this purpose a solution of the 
vymin and bi-carbonate of sodium was made, and also a 
solution of boric acid in fresh milk comtaining one per 
cent. The solution of boric acid in milk was then added in 
varying proportions to more fresh milk in order to pro- 
duce solutions containing from 0°01 to 1 per cent. as 
before. 


1952. (Dr. Tunnicliffe.) Might I ask you to repeat what 
you said as I did not quite follow it?—+Practically it was 
this : thatthe zymin in alkaline solution with bi-carbonate 
of sodium is made to act upon a solution of boric acid in 
fresh milk, the object being to show the digestive action 
of the zymin on the caseine of the milk. The milk having 
been raised slightly above blood heat has then added to 
it the solution of zymin, and at various intervals it is tested 
for the digestion of the caseine by means of nitric acid. 
Five cubic centimetres of the liquid are mixed with one 
cubic centimetre of a 2 per cent. solution of nitric acid. 
When it no longer coagulates the digestion is complete. I 
found that in every case except that containing 1 per cent. 
of boric acid the digestion was complete in two hours and 
twenty minutes,.and in the case of that containing 1 per 
eent. in two hours and thirty minutes. The influence 
therefore is slight in the case of a strong boric solution. 
Finally, I examined the action upon the rennet ferment. 
For this purpose to fresh milk at blood heat was added 
a solution of the rennet ferment (chymosin) and varying 
proportions of boric acid were also added to determine 
xts influence. I found that in each case the milk had set 
into curd in from six to seven minutes, and that contain- 
ing 1 per cent. of boric acid was decidedly firmer than 
the others Those are my own experiments; they are 
entirely chemical, I have made no physiological experi- 
ments at all My own view is that this question turns 
apon that toint—upon the physiological action a bern 
acid upon the system—and that of course I am utteriy 
incompetent to deal with. Referring to what you were 
just saying, there was a paper read by Mr. H. Leffmann, 
of the Franklin Institute, published in their Journal of 
‘February, 1899, in which he concludes as follows, if I 
may just read two or three short paragraphs :—“ Moderate 
doses of borax up to five grammes per day, even when 
continued for some time, are without influence upon 
proteid metabolism, and do not exert any specific nutri- 
tional changes. Under no circumstances, so far as we 
have been able to ascertain, does borax tend ‘to increase 
body weight, or to protect the proteid matter of the 
tissues. Borax when taken in large doses tends to retard 
the assimilation of proteid and fatty foods, increasing 
notably the weight of the feces and their content of 
nitrogen and fat. With very large doses there is a ten- 
dency toward diarrhoea and increased excretion of mucus. 
Boric acid, on the contrary, in doses up to five grammes 
per day is wholly without influence in these directions. 
Boric acid in doses up to three grammes per day is prac- 
tically without influence upon proteid metabolism and 
upon the general nutrition of the body.” 

1953. (Dr. Bulstrode.) You are reading now from Mr. 
Leffmann’s paper, are you?—Yes. I have just trans- 
posed those paragraphs to make it consecutive. I connect 
one with boric acid and the other with borax. 

1954. Holding those views do you agree with Mr. Leff- 
mann that the use of preservatives in milk should be 
rigidly excluded ?—Yes, I dé for milk, because I think 
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that is exceptional. The ground I should take upon that 
matter is this—that it will become a large medicinal dose 
of boric acid for a child who lives practically upon milk. 
As far as I am aware we do not know suflicient of the 
action of large doses of boracic acid for that to be con- 
sidered innocuous. I think it is a question really for a 
medical man. 


1955. In other words, you are not inclined to attach 
much importance to the conclusions arrived at experi- 
mentally outside the human economy ?—No, not in a case 
like that where you are giving large quantities to quite 
young children ; but in the case of butter and many other 
foods in which the actual quantity of boracic acid intro- 
duced into the system mainly of older people would be 
small, the influence, I take it, so far as chemical experi- 
ments show, would be nothing. It is wholly a question 
of the action when introduced into the system as a 
medicine, so to speak. 


1956. (Chairman.) Would you be able to let us have 
those figures ?’—Certainly. They have been published in 
the “ Analyst” for July, 1897. Ihave a copy here. 


1957. (Dr. Bulstrode.) Then may we take it from you 
that in spite of the results of your physiological work 
which appear to agree generally with that of Professor 
Chittenden’s, you still -hold that boracic acid should be 
prohibited in milk?—Yes, certainly, in milk. 


1958. With regard to the addition of borax to such 
things as butter and cream, what would be the teaching 
according to you of the results you have obtained ?—That 
it is absolutely harmless—I would recall that “absolutely 
harmless”’—that it has no effect on digestive processes. 


1959. Do you think that one would be right in inferring 
from the result of these experiments that no harm would 
accrue in certain diseased conditions in connection with 
which it is asserted the exhibition of boracie acid is 
contra-indicated ?—That I think is rather a question 
for a physiologist or a medical man. 


1960. (Dr. Tunniclif®.) You have given us mow all the 
experiments you have made, I take it ?—Yes, practically 
all of any importance. 

1961. You have not made any experiments with weaker 
solutions of pepsin ?—No. : 
1962. You say you took, I think, a 2 per cent. solution 

of pepsin 7—Yes. we 

1963. In 100 centigrammes of water ?—Yes. 

1964. And 5 grammes of egg albumen ?—Yes. 


1965. Am I right; did I catch the numbers correctly ? 
—Yes, quite right; only it was a small quantity of that 
2 per cent. solution; the 2 per cent. solution of pepsin 
was added to it in small proportions. 


1966. I did not catch that?—It was only five cubic 
centimetres of that 2 per cent. solution, so that really it 
was quite a small proportion of pepsin. 

1967. Where did you get your egg albumen from; was 
it the commercial product ?—I simply boiled eggs for a 
definite length of time, that is 10 minutes, then cooled 
them in water, took off the shells, and rubbed the albumen 
through fine wire gauze to get it into a state of division in 
which it should be uniform. That is the usual process for 
the digestion of egg albumen adopted by analysts.. 


1968. (Professor Thorpe.) Are you a public analyst, in 
practice ?—-No, I am in private practice. 


1969. Have you no appointment in connection with any 
local authority ?—No, nothing at all. I may say I have 
no commercial interest in this matter. My practice is not 
connected with agricultural work or dairy products. 


1970. May I ask if you are recognised in the profession 
as having taken up a particular attitude with respect to 
the influence, or otherwise, of boric acid ?—Only from thir 
paper, which I published, I believe ; I have no special 
standing in the matter. og 

1971. You are not, for example, retained in a case 
which is now swb judice—the case against Hudson 
Brothers ?—No. 


1972. Have you given evidence in matters of this kind? 
—Never on the question of boric acid in food. 


1973. (Chairman.) Have you promoted any inquiry 
into the presence of colouring matters in food ?—Not at 
all. I took this series of experiments up merely as a 
matter of interest. 


1974. (Dr. Tunnicliffe.) Have you dealt with salicylic 


acid ?—No. I have not touched any of the other preserva- 
tives, and I have touched none of the colours. 


MINUTES OF EVIDENCE. 


Mr. Samvren Arcuipatp Vasey, called; and Examined. 


(1975. (Chairman.) You are, I understand, a Feliow 
of the Chemical Society, a Fellow of the Institute of 
Chemistry, and a member of the Society of Public 
Analysts /—I am. 


1976. And a consulting chemist ?—Yes. 


-1977. You came here as representing the “ Lancet” ?— 
That is so. pert dp 


1978. 1 understand that you have conducted a series of 
experiments in the examination of foods and beverages, 
undertaken for the “ Lancet ”?—That is so. 

1979. Would you state the result of them ?—The exami- 
nation of the foods and beverages I have undertaken for 
the “Lancet” has extended over some ten years. The 
articles of food and beveragesifound on analyses undertaken 
by me to contain a preservative were as follows :—Meat 
peptone, intended for invalid use ; beef-jelly, for invalid 
use; milk, lager beer, limejuice, grape juice, apple juice 
(cider), lemon squash, and sausages. The preservatives 
found in these articles were benzoic acid, formaldehyde, 
salicylic acid, boracie acid, and borax. [I should like to 
point out to the Committee that in some instances 
where the “Lancet” commented unfavourably on these 
preparations containing preservatives, communications 
were ultimately received from the vendors of these articles 
intimating that they could possibly see their way to leave 
out the use of the preservative, and these communications 
were followed by samples, which were sent in, which on 
analyses were found to be free from the preservatives 
previously found. This was more particularly so with 
lager beer and cider. 

1980. Was that British cider or foreign cider ?—British 
cider, not imported cider. 

1981. (Professor Thorpe.) Was it British lager beer ?— 
It was not British lager beer; it was imported German 
lager beer. 

1982. (Chairman.) What was the preservative in that 
case ?7—In the case of the lager beer it was salicylic acid. . 

1983. And also in the cider ?—In the case of the cider 
it was salicylic acid also. 

1984. Samples have been submitted to you since free 
from those preservatives /—Yes. 

1985. Did you understand from the vendor that he 
would be put to any inconvenience by making his articles 
pure ?—He regarded the report as damaging to his in- 
terests—the report, I mean, which mentioned that the 
cider or the lager beer had been treated with a preserva- 
tive. " 

1986. Did he complain that the trade was interfered 
with by discontinuing the use of the preservative ?—_No ; 
he made no communication of that sort at all. He simply 
stated that it would injure his interests to say, as we 
said, that both the lager beer and the cider in the in- 
stances I am referring to contained a preservative which 
was somewhat animadverted upon. 

1987. Do you say that among the preservatives you 
found there was borax ?—Yes. 

1988. May we take it that that was boracic acid or pure 
borax ?—Both borasic acid and borax have been found. 
The borax generally refers to milk, and, I should add, 
to meat peptone also, and beef jelly, and such things as 
are generally intended for invalid use. 

1989. In what proportions did you find it in these sub- 
stances?—I have very little evidence to offer on that 
question of proportion. 

1990. Your analysis was not quantitative ?—It was re- 
stricted simply to the finding the presence of the preser- 
vative without going so far as to estimate or give its 
amount. 

1991. Would the producers or vendors of those articles 
communicate with you ?—Nearly always. 

1992. Did the manufacturers of peptone and invalid 
jellies discontinue their use ?—I am not aware of that. I 
‘should like to point out that in the course of the in- 
quiries undertaken by the “ Lancet” I was appointed to 
inquire into the supply of milk to the great metropolitan 
hospitals. The results were published in the “ Lancet ” on 
January 1st, 1898. Apart from the fact that seven only 
of the samples proved to be of good, rich quality, three cf 
them gave distinct evidence of boric acid, and one of 
formaldehyde. In this case I ventured to suggest to the 
Committee that the hospital authorities should obtain a 
guarantee from the milk dealer that the milk supplied to 
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the hospital for the purposes of the sick should be free 
. Whatever opinion may be held with 
regard to the effect of preservatives on persons in health, 
it would surely be conceded that the addition of a chemi- 
cal antiseptic to milk for the sick is most undesirable, and 
should be absolutely prohibited. The same applies, I 
think, also to milk for infant use. It follows, too, that 
articles of food like beef jelly and peptone, which are in- 
tended especially for invalid use, should not be preserved 
with a chemical substance, which may frequently defeat 
the treatment of the medical man. 


1995. Did you detect the presence of chemical pre- 
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servatives in all the samples of invalid foods /—Ves, prac-' 


tically all. 

1994. Did-you form any opinion as to whether their 
presence was necessary or whether they could be pre- 
served without it?—I formed some opinion on that. I 
may say I am now speaking of my experience of ten 
years. These samples were obtained some years ago, but 
I should like to point out that I have examined and 
reported upon for the “Lancet” since samples of lager 
beer, lime juice, grape juice, and meat preparations with- 
out any indications of these containing preservatives. I 
think this tends to show that with proper care in the 
manufacture the addition of preservatives in these sub- 
stances 1s umnecessary. 

1995. On the other hand, within the last ten years is 
it within your knowledge that the use of preservatives has 
largely increased ?—Yes. 

1996. Have you considered whether it is desirable to 
cequire vendors to notify the presence of preservatives ?— 
Yes ; I think it is. 

1997. Would you have them notify the quantity, the 
proportion, present?—I am not sure that I would have 
them notify the proportion present. I would rather sug- 
gest that there be a limit on the quantity used. 

1998. A maximum not to ‘be exceeded?—Yes, a 
maximum not to be exceeded. 


1999. It has been objected before as to that, that some 
of the preservatives, and especially the colouring matters: 
used, being not easily soluble, are not equally distributed 
through the substances—sulphate of copper, for instance. 
—Yes, in peas. 

2000. And that there might be a larger quantity in one 
bottle than in another ?—Quite so. 

2001. Would that be an objection in your view to im- 
posing that restriction ?—I do not think so. I think the 
attempt could be made to apply it to a pretty large quan- 
tity of the peas concerned—to the pound tin, for instance. 
That seems to be determined largely on what the analyst. 
is able to do. Small samples are taken, and it may be 
possible to over-estimate copper, or under estimate it ; 
but it seems desirable in that case to estimate the copper 
in a very large quantity. 

2002. Do you think it would be possible to classify 
foods into those in which it would be permissible to use 


preservatives, and those in which it would not ?—That is. 


my opinion, and I was about to suggest that to the Com- 
mittee. May I just give my opinion about that? 

2005. If you please?—I am of opinion that in some 
cases and at certain seasons the use of a preservative can- 
not be dispensed with ; but I think that this preservative 
should be specified by statute, and the maximum quantity 
permitted to be used—that is the point you raised just 
now. Im any case I think the fact of an article of food 
being preserved should be notified, but at the same time 
I think the purchaser should be able to demand an article 
free from preservative ; in a word, I would schedule the 
foods which it would. be permitted to allow the addition 
of a preservative to, and I would schedule also the pre- 
servative and the maximum quantity to be used. 


2004. Do you think it would be feasible without unduly 
harassing the trade ?—It is difficult to give an opinion upon 
its bearing upon trade interests, but I have thought over 
the question, and I think it would be feasible. i think 
in a word that legislation should be directed against the 
abuse rather than against the use of antiseptics. There 
is another point I should like to bring before the Com- 
mittee, and that is the question of the limitations of the 
antiseptic power of a given preservative. I believe it is 
well known that so many grains of boracic acid suffice: 
to preserve a pint of milk, so that, given a pint of milk 
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so treated, if another pint of milk were added the mixture 
of two pixts would not keep. Clearly then there is a 
limit to the preserving power of boracic acid. Now, it 
seems to me that if the quantity employed for preserving 
milk is just sufficient for preserving it, there is very little 
left of the en‘iseptic power of that boracic acid to act 
upon the organism. I throw that out as a suggestion. 
Clearly, there must be a limit to the antiseptic power of 
the various preservatives, boracic acid, salicylic acid, and 
so on, but it is a very distinct limit as I have just said. 
If it is found that so many grains of boracic acid are re- 
<juired to preserve a pint of milk, then, if you add another 
pint of milk to that, clearly you have not got enough 
antiseptic present. That seems to me to bear very much 
upon the physiological action of the milk so treated. Does 
the action of the preservative go further than its preserving 
action upon the milk in acting upon the organism ? 

2005. Have you collected any evidence on the subject of 
colouring matters ?—No, I have not collected any evidence, 
and I have a very smal! experience on that subject except 
in regard to copper in peas. In one instance I found six 
grains to a pound. 

2006. That is rather an important exception, is it not? 
—It is only one exception, but it is an important one, 
as the copper was present in rather an excessive quantity. 
Having regard to the point you very reasonably raised 
of taking small quantities for analysis, it is possible to over 
estimate, I think, the amount of copper per pound of 
peas, and in that case it would seem advisable for the 
whole pound to be examined so as to be able to state 
absolutely the amount in the pound. 

2007. What was the amount that you detected ?—It 
was calculated as equivalent to six grains of crystallised 
copper sulphate per pound of peas. 

2008. What effect wculd that have upon the consumer ? 
—I am not prepared to say, as I think that is rather a 
med.cal question. 

2009. (Professor Thorpe.) How do you know that it 
was copper sulphate that was in the peas?—I have not 
stated anywhere that there is copper sulphate in the peas, 
but I have calculated the amount of copper found as 
crystallised copper sulphate. I do not believe the copper 
present is there as copper sulphate. 

2010. In what form do you think it is?—I think it is 
a proteid compound. 

2011. Is it soluble ?—No. 

2012. Is it ever likely to be soluble ?—Under what con- 
ditions ? 

2013. Digestion ?—Possibly, yes. 

2014, Have you any idea how the copper is distatbuted 
in the pea ?—No, I have no idea. 

2015. Is it likely to be on the outer covering more 
than in the body of the pea?—I should think so, 


2016. The copper, of course, is added to preserve the 
colour of the pea?—Yes, I believe so. 

2017. Not simply as a preservative?—No. I have exa- 
mined plenty of samples of tinned peas without copper in 
at all. 

2018. You speak, I notice, rather guardedly about the 
use of copper ; you say in your synopsis, “if it is to be 
recognised at all” ; what is your opinion ; should it be 
recognised at all?—The subject has not been cleared up 
from the physiological point of view. As to what the 
effect is of the copper proteid compound upon the organism, 
I do not think it is known with certainty, and until that 
is known I do not think it is advisable to lay down any 
precise pronouncement upon this question. If that be 
settled, then it seems to me that first of all will decide 
whether copper can be tolerated at all, and if so, the 
amount to be tolerated in this way. But this turns, it 
seems to me, on the question of the physiological action 
on peas so treated. I am not aware that that has been 
done with any definite conclusions. 


2019. From the very nature of the process by which 
the peas are coloured, by a salt of copper, it is quite 
obvious that the amount of copper cannot be uniformly 
distributed through the mass of them ?—I should not ex- 
pect to find the amount of copper absolutely uniform. 

2020. Does that not make a difficulty as to the applica- 
tion of a limit ?—Probably it would introduce a difficulty. 

2021. It would almost make it absolutely impossible 
to get a conviction, I should think ?—Yes, if legislation is 
turned towards limiting the/amount in this particular 
instance, 7.e., of colouring a solid. Of course, if it be 
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turned simply on the question of the existence of the 
copper, there would be no difficulty. 


2022. You say you would determine a limit ?—Yes, 
quite so. 


2023. It seems to me that it would be almost unwork- 
able, even if a limit be adopted, and that in practice it 
would be almost impossible to get a conviction knuwing 
the circumstances!—I am rather inclined to think the 
limit could be fixed if a sufficient quantity is examined ; 
but this seems to me to rather suggest a line of experi- 
ment as to how the copper is distributed, which could 
easily be done. 


2024. No doubt we could find in a particular portion of 
the pea where the copper was; there is no difliculty in 
that ; my difficulty is to obtain a proper sample ?—I may 
say that on this point, in examining peas I have always 
done the work in duplicate, and I have gone 
further than that, and had the advice of my collea- 
gues, and the advantage of their analytical manipulation 
t20. We have taken from one sample different portions . 
in small amounts for the purpose of analysis, and we have 
all agreed as to the amount—so that looks rather like a 
uniform distribution of the copper. 


2625. That, of course, would be in a comparatively 
smail sample, would it not ?—Yes. 

2026. Would it not meet the case if the vendor of the 
pea were required to state that it was coloured with 
copper ?—I think it would certainly if its addition is 
decided as objectionable. 

2027. Then it would not be necessary to call upon any- 
body to fix the limit ?—If that is so there would be no 
necessity to call for any question of limit at all, 


2028. Of course, the mere fact of the presence alone 
would be sufficient /—Quite. Itseemsto me however a very 
important assumption that the copper is not evenly distri- 
buted, because, obviously, if there be unevenness one 
may get a very large dose of copper in a portion of peas. 
I think it is rather my evidence that in the examinations 
I have made, where three or four of us have taken por- 
tions of the same sample, our results have been the same, 
and that that points to the uniform distribution of the 
copper. That, if I remember rightly, prompted me to 
suggest that some limit could be placed upon the amount 
of copper salt employed. I think you will find that so 
in other experimental evidence. I am only trusting to 
memory, but I think in cases that have been referred to 
other analysts, you will find that the amount of copper 
has generally been confirmed in a case where they are 
dealing with another portion of the sample; and that 
looks like uniform distribution of the copper used. 

2029. Of course, the greater number of such cases must 
come or have come really through reference under the 
Sale of Food and Drugs Act ?—Quite so. 


2050. (Chairman.) You state that numerous samples 
of peas have passed through your hands uncoloured with 
copper /—Yes. 

2051. Were they of a bright colour ?—No, they were 
of an inferior colour compared with the others. 


2052. They were off colour?—They were of very in- 
ferior colour indeed, such, as I say, would not appeal to 
the public in a general way ; they were quite off colour. 


2053. But not inferior in any other respect /—I did not 
carry out the experiments so far as to taste the peas or 
cook them, and so on; so I cannot say anything on the 
question of the flavour. 


2054. (Dr. Tunnicliffe.) May I ask what colour the 
peas were /—Those not treated ? 


2035. Yes /—They were more on the side of yellow than 
on that of green. 


2036. (Professor Thorpe.) I suppose one reason why 
quantitative estimations of boracic acid are not made in 
such small quantities as they occur in milk or butter is 
on account of the difficulties of quantitative estimation ?— 
Yes, I believe there is a difficulty. I have had some 
experience of the estimation of boracic acid, and it is a 
difficult process, though, I believe, accurate. 


2037. You have had a number of these preservatives 
no doubt through your hands, or you Lave hada number of 
foods containing them; are you in a position to tell the 
committee anything as to the relative use of them, I 
mean which are used in the largest extent of all the pre- 
servatives you have named here ?—HWither boracic acid or 
borax. 


2038. Then which would you put next ?—Salicylic acid. 
2039. And then next /—Benzoic acid. : 


MINUTES OF 


2049. And formaldehyde would be the last?—I beg 
your pardon, I would put formaldehyde before benzoic 
acid. 

2041. Is the use of formaldehyde increasing ?—1 think 
80. 


2042. Is the use of salicylic acid increasing?—No, I 
‘do not think so from my experience. 


2043. Have you found many samples of food containing 
benzoic acid ?—Very few. 


2044. Have you had a sample of food through your 
‘hands which contained fluorides ?—No. 


2045. Do you know that fluorides are used now as anti- 
-‘septics ?—Yes, I have heard so; but I have not met with 
them. 


2046. You state in your synopsis that benzoic and for- 
maldehyde should be prohibited altogether. Why ?—In 
‘the case of the formaldehyde, I believe—this is rather, 
of course, based on what I have heard from medical men, 
-colleagues on the staff—that formaldehyde exercises some 
profound influence in the case of nitrogenous feod upon 
the proteid matters rendering it indigestible. In the 
ease of benzoic acid the presence of that acid certainly 
in the case of invalid foods, and possibly ordinary foods, 
might be objectionable on the score of increasing the 
acidity of the urine, and possibly setting up irritation in 
the urinary tract—it gives, as you know, hippuric acid. 

2047. I gather that you would allow the use of preserva- 
tives at certain seasons especially ?—Yes, distinctly. 


2048. At what seasons ?—In the summer. 


2049. And in what substances ?—Milk chiefly, butter 
and cream; in fact milk products. 


2050. If so, how would you guard against the pernicious 
use of boracic acid in those things, milk especially ?— 
“Only by prescribing by Statute the maximum quantity 
allowable. First of all I should suggest that the foods 
that are perishable should be scheduled, and then I should 
‘chedule the preservatives allowable to be added to these 
in a definite prescribed quantity ; that is to say, giving a 
maximum, 

2051. That maximum, of course, would have to be such 
as to preserve the food ?—Quite so. 


2052. It might happen in the case of milk that the 
amount taken by an infant would very rapidly reach a 
medicinal dose?—Yes, it might; but, as I have already 
suggested, there should be a clause that the purchaser 
should be able to demand a preservative-free article. I 
have also stated that I think in any case the presence of 
a preservative should be notified. 


2053. Would that not suffice for the purposes of the Legis- 
lature on account of the difficulty of determining the 
amount of the boracic acid, and the conflict of testimony 
which would inevitably arise; would it not suffice for 
practical purposes that the fact that the preservative used 
should be notified by a label or in some other way ?—Do 
you mean that it may be added in any amount which the 
seller may choose to put in? 


2054. At present it is added in any amount that the 
seller may choose to put in, is it not ?—Yes. 

2055. In that respect I think experience shows that the 
public takes care of itself in so far that it detects an 
. undue amount ?—Quite so. 


2056. But what the public wishes to know, of course, 
is whether it is purchasing something containing the 
boracic acid ?—Quite so. But then the question turns on 
what is an undue amount it seems to me in that case. I 
have already stated what I consider to be an 
important point in this inquiry, namely, that 
there is a limit to the antiseptic power of preservatives, 
and that there is a limit to the antiseptic power of borax. 


2057. But that practically must depend upon the season 
of the year?—Ii would largely, but I do not think the 
variations would be very wide. 

2058. But do you not see practical inconveniences in 
putting down a limit, I mean looking at it from the point 
of view of working any enactment in which such limits 
were contained?—If it is decided that the action of 
boracie acid is injurious, I think it is essential that a 
maximum limit should be insisted upon. 

2059. You have given it as your opinion that it would 
be desirable that a schedule should be drawn up of foods 
which are deemed to be perishable, and in which the 
addition of a preservative may be allowed ?—Yes. 


2060. Have you thought over what machinery would 
be required to give effect to that ?—I think that we have 
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as bearing upon this the evidence of some experience as 
to the foods which require, especially in the season I 
have referred to—in the summer—the addition of pre- 
servatives, It seems almost impracticable then to carry 
milk about without the addition of a preservative. That 
is the sort of thing I am referring to—perishable foods, 
in a word. Then I have also referred to the experience 
I have gained by samples sent to the “Lancet” of 
articles of food which had no indication of containiag 
preservatives; clearly if that can be done I shou 
exempt those from any schedule. 

2061. What authority is in your mind to draw up a 


schedule ; who is to do it ?_I would take that as a sub- 
ject which the Committee would consider. 


2062. hen if such a schedule were drawn up, what 
machinery are you thinking of that from time to time 
zould add to it, because it would be continually under- 
going alteration or addition?—I do not myself see any 
difficulty about adding that to the present Food and 
Drugs Act, or at least to the Food and Drugs Act, 1900. 


2063. But you would vest in the Local Government 
Board or in the Board of Agriculture, as the case may 
be, the power to determine whether an article of food 
was perishable, and when preservatives might be added 
to it?—To lay that down first, and then schedule tha* 
food as a perishable food, and one which may be p» 
served with a preservative within limits also laid dow 
by statute. 

2064. Of course, this is a detail, but then I do now 
quite understand how this is going to work. Should it 
be an offence under the Food and Drugs Act to have 
found a food which has not been decreed perishable, and 
which should contain preservatives?—Yes, in view of 
the fact that foods are found which do not require the 
addition of preservatives. 


2065. (Dr. Bulstrode.) I understand you to say, in 
answer to Professor Thorpe, that the public protects 
itself against the addition of preservatives ?—Professor 
Thorpe stated that, I think. 


2066. I rather thought you agreed with him ?—No, I 
do not think so, except possibly as to undue amounts. 


2067. Suppose it were impracticable to label the 
amount of preservative—speaking now of boracic acid 
in milk—would you say that is a reason for prohibiting 
the use of boracic acid at all in milk ?—If it were found 
impracticable to do what? 

2068. To label the amount?—I never suggested that 
the amount should be notified, but only that the pre- 
Servative is present. 

2069. Do you think that would be sufficient to pro- 
tect the public health ?—Yes. 


2070. We have had it in evidence before us that there 
are certain conditions, notably of the kidneys, which 
contra-indicate the administration of boracic acid, and 
that there are other conditions which also contra-in- 
dicate its administration; we have also had it in evi- 
dence that there is found in milk at times a far larger 
amount of boracic acid than is prescribed by the Phar- 
macepewia; if those statements are true, then 
there are a large number of people living who are in 
such a state of health that the administration of boracic 
acid is relatively dangerous to them; would that fact 
modify your position at all?—Let me understand the 
question. 


2071.. We have had it in evidence that there are cer- 
tain morbid conditions of the human economy which con- 
tra-indicate the medicinal administration of boracic 
acid; one witness told us that he would not administer 
boracic acid to any person with a diseased kidney, and 
that furthermore he would not admnister it to anyone 
as atonic 
dyspepsia ; it is also stated in books on therapeutics that 
it is thought boracic acid may ‘have an influence upon 
the contractile fibres of the uterus. Accepting those as 
facts for the moment, would you still think that the 
mere notification of a preservative, or of the nature of 
the preservative being in a food, would be sufficient to 
protect the public health ?—No, I do not think it would ; 
it rests then with the purchasers, it seems to me. 


2072. Then, in order to protect the public health, 
would it be necessary that the purchaser shoulé be in 
the possession of knowledge which taught him what 
was not good for him ?—That is so. 


2073. That would mean that every woman aout to 
bear a child should know that boracic acid was not good 
for her?—Yes, instructed by her medical attendant. 
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2074. And it would also mean that everybody with 
disease of the kidney knew that he had disease of the 
kidney ?—Yes, quite so. 

2075. Would that modify your position at all ?—What 


do you mean by my position; what is the particular 


position you refer to? 
2076. I rather understood your position to be that, 


on the whole, you would advocate that it was not neces- 
sary to state the amount of preservative used ?—I stated 


that the preservative should be specified in the statute, . 


with the maximum quantity permitted to be used. 


2077-78. Do yon think from your own experimental 
work that the maximum quantity found necessary to pre- 
serve milk in hot weather—or the minimum quantity 
would be. such that it would not be detrimenta} 
to children taking, say, two pints of milk a day ?—l 
should not like to state that; I think it is more a 
medical question than a chemical one. I have already 
said that the purchaser should be able to demand an 
article free from preservatives. 


2079. To pass to another question; the “Lancet” has, 
I think, for the last half century devoted very consider- 
able attention to this question of food adulteration and 
its. mollification ?—That is so. 


2080. Since the “Lancet” Sanitary Commission of 
1850 ?’—That is so. 

2081. You are probably generally familiar with the 
literature contained in the “Lancet” from that time ?— 
Yes, I am. 

2082. Could you tell the Committee at what date, 
according to the literature of the “Lancet,” boracic acid 
as a preservative was introduced and began to be used ? 
—I cannot give that without reference to the file of the 
“Tancet.” I have that particular work of the “Lancet” 
that you refer to summarised, so I daresay I could put 
my finger on that, but I am not prepared to give you a 
date of that sort now. 

2083. Do you think that by looking into that question 
you could report to the Committee at what dates the 
several preservatives now in common. use appeared 
upon the stage?—Yes. That is a matter of history I 
take it. 


2084. I think it is?—I think I could furnish to the 
Committee that information, but I am not prepared 
with that now. I have got access, of course, to the 
“Lancet” from the time the “Lancet” commenced, 
and I have no doubt that I could put my finger upon 
the matter dealing with that. 


2085. (Chairman.) If it is not giving you too much 
trouble, we should be very much obliged if you would 
kindly do so?—I should be very glad to furnish in- 
formation of that sort to the Committee. 


2086. (Dr. Bulstrode.) Now, with regard to the nature 
of the copper in peas, do you agree with this: “In 
green vegetables copper probably exists as an insoluble 
leguminate from which the metal is liberated and 
rendered soluble by the action of the gastric and 
pancreatic digestion?”” Do you think that is probable ? 
—I think that is probable. 

2087. In other words, the copper has become soluble 
in the human economy ?—Quite so. 


2088. You are also aware that in Germany, Austria, 
Belgium, Spain, Russia, and most of the Swiss Cantons 
the use of copper as a colouring matter is prohibited ?— 
T am only aware that it is so in France, not in the other 
countries. 

2089. Are you aware that in France the prohibition has 
been withdrawn ?—Yes, I am also aware of that recently— 
T think four years ago. 


2090. Do you know in Italy that one gramme* of 
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metallic copper 
know that. 


2091. Would you think that a dangerous amount—one 
gramme per kilo?—Is that sulphate of copper? 


2092. It is metailic copper ?—I should like to put that 
in strictly comparable terms. 


2093. (Dr. Tunnicliffe.) I think it would mean 7} 
grains of metallic copper to the lb. approximately #1 
should think that a dangerous addition. 


2094. (Dr. Bulstrode.) Do you know that the New 
York Board of Health allows green peas to be sold that. 
contain not more than three-quarter. grains of metallic 
copper, equal, according to this book, to three grains of. 
crystallised sulphate per lb., provided the label of each 
tin contains a statement to that effect ?—I was not aware 
of that. 


2095. Do you see any objection to that practice being. . 
adopted in this country ?—No, inasmuch as it announces. 
the fact that copper is used. 


2096. And the amount of it?—And the amount, yes. 


2097. Do you know the largest amount of copper which. 
lias been found in a lh. of peas?—No, I do not know the 
largest amount, but the instance I gave, six grains to the: 
lb., I think exceeds that commonly found. 


2098. Do you know there is a case on record in which . 
26 grains were found ?—I do not remember that, although 
I may have seen it. 

2099. You have stated that the “Lancet” had specimens- 
of milk from several public establishments?—Yes, from 
hospitals, | ! 

2100. Was any obtained from the fever hospitals of the- 
Asylums Board /—No, they were the general hospitals. 


2101. The “Lancet” about a year ago undertook an in- 
quiry by means of sending out questions to medical men ~ 
and physiologisis—selected men—asking them their 
opinion with regard to the use of preservatives ?—That is- 
So. 

2102. In a paper which appeared in the “Lancet” about 
a week ago—perhaps more than that—by Dr. Annett, he 
says, referring to these opinions, that they were unani- 
mously of the opinion that the use of antiseptics in foods. 
was injurious to health, but that they could produce no 
direct evidence in support of their opinion ?—I believe 
that is a correct summary of the evidence. 

2103. You also would summarise the evidence in those 
terms ?—Yes. 

2104. You would not summarise the evidence by say- — 
ing that the preponderance of it was that the nature of 
the preservatives should be labelled ?’—Would you mind 


per kilo of peas is allowed ?—No, I do not: 


_again reading that summary by Dr. Annett? 


. 


2105. There is the paper (handing in a copy of the 
“Tancet” to the witness)?—This is in quite a recent 
number of the “Lancet,” which has appeared since the sit- 
tings of this Committee began. I think you put the question 
a little outside that. I think this is quite true, that the 
opinions of the medical men who subscribe their opinions 
in the “Lancet” in the number you refer to, to the effect 
that the use of antiseptics in food is injurious to health is- 
correct, and also that it was an opinion that was not 
supported by any evidence of experience. 


2106. Why I asked that question was because I have 
read this through very carefully, and the conclusion I 
rather came to was that the opinions which, as you say, 
were not founded upon evidence seemed rather to indicate 
that at any rate in the first instance labelling would meet 
the ctse ?—Yes, that is so; but this inquiry does not so 
much refer to the question of legislation as to the ques- 
tion of injury to health. I can promise the Committee 
that I will do my best to furnish them with che infor- 
mation during the next few days. (See App. No. 10.) 

2107. (Chairman.) We shall be greatly obliged to you. — 
Does anything else occur to you that you would like to 
bring before us?—I think not. I have given you all my 
views, L think, on the subject. 
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EIGHTH DAY. 





Thursday, 23rd November, 1899. 





PRESENT ; 


The Right Hon. Sir Herpert MAXWELL, Bart., M-P., F.R.s. (Chairman). 


Professor T. E. THORPE, F.R.S. 
H. TimBrevt Burstrope, Esq., M.D. 


F, W. Tunnicrirre, Esq., Mp. 
CHARLES J. Huppart, Esq., Secretary. 


Dr. Wir1i1am WriiiaMs, called ; and Examined. 


2108. (Chairman.) You hold, I think, the following 
“degrees in the University of Oxford :—Master of Arts, 
Doctor of Medicine, Bachelor of Surgery, and you are 
.a Diplomate of Public Health ?—Yes. 


2109. You are a Member of the Royal College of Sur- 
geons of England, a Fellow of the Chemical Society, 
Fellow and Examiner of the Sanitary Institute of London, 
Ex-President of the West of England and South Wales 
‘Branch of the Incorporated Society of Medical Officers of 
Health, President of the Sanitary Inspectors’ Association 
-of South Wales and Monmouthshire, and Medical Officer 
of Health to the Glamorgan County Council ?—Yes. 


2110. Do you appear on behalf of the Incorporated 
Society of Medical Officers of Health ?—I do, and at the 
‘request of this Committee. 


2111. I think you will be able to tell us something 
about the action taken by the Glamorgan County Council 
as regards preservatives and also colouring matters /—Yes, 
the Glamorganshire County Council have taken consider- 
able action in regard to boric preservatives especially in 
milk, butter, and other articles. 


2112. Perhaps you can tell us how you have dealt with 
‘boric acid and borax ?—Boric preservatives are the only 
‘preservatives that we have dealt with. For some 
years we have noticed from the result of analyses that 
boric acid preservatives were frequently and in 
large quantities, added to milk and butter in particular. 
‘The subject was on many occasions fully discussed by the 
Local Government Committee of the County Council, with 
the result that in 1896 they asked me to prepare a short 
‘report. ThisI did. The report was as follows :—“ Boric 
acid and borax in milk, butter, etc. The present state 
of our knowledge of the physiological action of boric 
acid and borax is so imperfect that it is difficult to say 
what amount of these substances, if any, can be added 
with safety to consumers, to articles of food such as milk, 
butter, ete. It appears from Kobert’s ‘Intoxication’ 


‘that cases of slight poisoning have frequently occurred, 


and occasionally death. The symptoms appear to be due 
to irritation of the gastro-intestinal canal, decomposition 
of the blood, and irritation of the nervous system. Large 
doses appear to cause diarrhoea, wasting, weakness of the 
muscles, and of the heart, and purpura on the skin. 
Several authors have said that 40 to 60 grains of borax 
might be taken for several months without causing any 
disagreeable symptoms; but other observers saw symp- 
‘toms of poisoning from these doses in man in the course 
of a few days. It was the opinion of Sir Andrew Clarke 
‘and others, that many diseases, the origin of which 
doctors were unable to trace, were attributable to the 
use of these and other antiseptics. It may be said, and 
‘with truth, that the addition of borax or boric acid, will 
tend to prevent the formation in milk of the poisons 
which may be produced by bacterial decomposition. But 
‘at the same time, if dairymen are allowed to add boric 
acid or borax at their own free will, they will be under 
the temptation of keeping milk longer than they would 
otherwise do, and thus the public will in the end run the 
double danger of boric acid plus decomposing mili. The 
use of boric acid in milk is entirely prohibited in France, 
and some of the largest milk supply companies in the 
_ Metropolis entirely forbid it, thus showing that there is 
no absolute necessity for its use. At Birmingham con- 
victions have been obtained for boric acid in mifk to the 
extent of 60 to 65 grains per gallon. It seems to me that 
borax and boric acid should not be sanctioned as preser- 
vatives to milk, butter, etc., unless very stringent rules 
indeed are passed as to the quantity tc be used, and in 
<A 


the present state of our knowledge regarding these sub- 
stances it would probably be better to prohibit their use 
altogether, for there can be no doubt that the principle 
1s utterly bad, and the practice of drugging the public 
promiscuously, and without their knowledge, and by in- 
competent persons, when they are in good health is very 
dangerous.” 

2115. Where did you take the samples on which your 
analysis was made?—We took them from different 
vendors of milk in streets, shops, and in other places 
Of course, the butter was bought in shops in various 
parts of the county. 


2114. In various towns ?—Yes, and country distric:s. 
Fer the purposes of the Sale of Food and Drugs Acs the 
county is divided into five divisions, and samples were 
taken in each of those five divisions. 

2115. Do you know where the preservative was added 
—was it added at the farm, or on the milk vendor’s pre- 
mises /—I could not say that. On one occasion I did no: 
actually see the preservative added; but the milk. seller 
at the farm told me that he had just added it, and he 
showed me what it was. 


2116. What was the maximum proportion that you 
found, first in milk?—I have given the figure in each 
instance in my synopsis. On examining the figures it 
would seem that the amount of boric acid added varied 
from 0-019 per cent. to 0.3 per cent., which is equivalent 
to 145 grains to 210 grains per gallon respectively ; so 
that the highest we came across in milk was 210 grains 
per gallon, and the smallest 134 grains per gallon. 


_ 2117. 210 grains per gallon I suppose is far more than 
is necessary to preserve milk 2—Far more. 


2118. Do you suppose that was an accidental quantity ? 
—We have taken a large number of analyses, and I have 
got the highest figure here. In one year we took 332 ; In 
the next year we took 379; and, in the present year up 
to the time I wrote my synopsis, we had taken 265 sam- 
ples. The highest quantity found was 210 grains per 
gallon ; the next was 140, and the one after that 56 grains 
per gallon; so that 210 grains was by far the highest 
quantity ; 140 grains is very high, too. 

2119. Do you think there is any precise method on the 
part of the milk vendors or farmers as to the addition of 
these preservatives?—No, on the contrary, I am gure 
there is not, from the result of my observations. 


2120. Do you think that it is possible that sometimes 
the farmer might add borax, and also the vendor might 
do so Lear think so. There is no rule observed ; that is 
quite evident to me from these figures. 

2121. Do you consider 210 grains per gallon an excessive 
quantity ’—I think it is very excessive. 

2122. Do you consider it would be injurious to the 
human consumers ?—I should not like to give milk con- 
taining any boracic acid to any child or to any invalid, to 
say the least. 

2123. Children and invalids, 
pal consumers ?—Certainly. 


2124. What effect has cooking upon boracic acid ?—Ii 
would not be in any way affected I think, by the cooking. 

2125. It would remain in boiled milk as active and as 
efficient as in raw milk?—Yes, I think 0, Then 
we have taken many samples of butter. In 1897 
we took 82 samples; in 1898 we took 123 sam- 
ples; and in the current year, up to the time 
I was writing this synopsis, about a month ago, we 
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had taken 83 samples. In the first year we found 45-1 
per cent. contained boric acid ; and in the present year up 
to the time I was writing, 26.5 per cent. The amount of 
boric acid that we found in butter varied from 0.015 per 
cent. to 1-6 per cent.—that is to say, from one grain per Ib. 
to 112 grains per lb. 


2125*. Can you tell us whether that was principally im- 
ported butter, or butter made in the district ?—It was 
principally imported, no doubt, because in the mining 
districts of Glamorganshire there is very little butter 
made. In the Vale of Glamorgan, of course, there is a 
yery considerable quantity made, but I should say it is 
mostly imported butter throughout the district. 


2126. In the present year 73:5 per cent. of the samples 
which you have examined were free from preservatives, 
as I understand ?—73-5 per cent. in this present year did 
not contain boric preservatives; of course, the year 
before and the year before that the percentage is 
different. 


2127. I was talking of the present year. Were these 
samples all of fresh butter ?—No, I should say certainly 
not; I could not say what the butter was. 


2128. What I mean is, was it a salted butter ?—Yes, 
some of the butters contained salt, without doubt. 


2129. What steps did your County Council take on re- 
eeiving your report ’—In December, 1896, they adopted 
my report, and the matter was discussed then and before 
very thoroughly. With respect to milk the Committee 
recommended that the use of boric acid and other 
analogous. preservatives be entirely prohibited, and that 
handbills containing a notice to that effect be printed 
and circulated to milk vendors throughout the administra- 
tive county. That is as regards boric acid in milk. With 
respect to butter, it was recommended that in all cases 
where the admixture of boric acid with butter exceeded 0:5 
per cent., that is 55 grains per lb., which was double what 
the Committee was advised was sufficient as a preserva- 
tive, that prosecutions be instituted. The County Council 
came to the conclusion that so far as milk was concerned 
no chemical preservatives whatever were to be added, and 
as far as butter wags concerned they would for the present 
allow twice the amount which they were advised was sufli- 
cient to preserve it—that is to say, 0°5 per cent., or 3d 
grains per lb. They were advised that 17 grains per Ib. 
was quite enough to preserve butter for a reasonable 
time. This is how the Glamorgan County Council is at 
present situated with respect to the question, and in 
June last the Clerk to the Council was given discretion 
as to authorising proceedings against sellers of articles 
of food adulterated with preservatives, pending the 
decision of this Committee on the subject. J have pre- 
pared and sent in tables giving particulars of all the 
samples that were taken, and the results, and so on, and 
at the end I have given another table, showing the legal 
proceedings. (See Appendices Nos. 23 and 14.) 


2130. Have any convictions been obtained ?—Yes. 


2131. Can you tell us the number of cases in which 
proceedings have been taken and convictions obtained ?— 
There were five milk cases. 


2132. (Professor Thorpe.) Ranging over from 1897 ?— 
Ranging over from July, 1897, to August 31st, 1899. I 
have no record after that date. On each occasion, with 
the exception of once, when the case was withdrawn, the 
seller was fined. In the one case he was fined 40s, and 
costs, the costs being £6 14s.; in the second case 40s. 
and £1 8s. costs; in the third case £2, and m the fourth 
he was ordered to pay the costs—£1 lis. 6d. As I have 
said, the other was withdrawn. 


2133. I notice that the first two prosecutions were taken 
under a different section of the Act to the others. Why 
was it necessary to vary the section under which this 
prosecution was instituted ?—When we began to take pro- 
ceedings they were taken under Section 5; but we soon 
found out that this was not the section to go under, and 
we at once changed to Section 6. Under Section 3 we are 
bound to prove injury to health, and I told the Council 
that I was not in a position to prove such injury, and we 
went afterwards always under Section 6, alleging thatthe 
substance was not of the quality, and so on, demanded. 

2134. “The nature, substance, or quality” ?~Yes, that 
is it. We have gone under that section since which, no 
doubt, is the right one for us to go under, I think. 

2135. (Chairman.) Do I understand that proceedings 
were taken in respect of butter ?—Yes, we took proceed- 
ings in respect of butter in fourteen cases. 

2136. And did convictions follow ?—Yes, we had several 
convictions. Some cases were/withdrawn, and some were 
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dismissed. I have given the reasons in the table why 
they were dismissed. In one case it wags because excep- 
tion was taken to the form of the analyst’s certificate; in 
another one it was the same; in another one it was ad- 
journed, and subsequently withdrawn, exception being 
taken to the form of certificate ; then there was the same 
thing in the next two cases; in the next case after that 
there was a technical error of the day in the summons, 
We took action once under the 27th Section of the Act, 
and here it was a question of false warranty. I do not. 
know whether you want to go into this, but in that case 
there was also the fact that the butter contained a small 
quantity of boric acid. The remark I have there is: 
‘No proof before court that warranty given by defendant. 
as forming original contract.” This I had nothing to do- 
with, but I thought I would include it, because it did 
contain boric acid. 


2137. Then, judging from the figures you put before- 
us, the prosecutions have not had the effect of stopping. 
the use of preservatives ?7—I think that they have had that 
effect, decidedly. ; é 

2138. They have diminished the cases, but they have 
not stopped them altogether?—No, it will take a long 
time to do that. I think you will find on referring to the 
first table I have given, and the fifth column, wh‘ch: 


“shows the percentage of samples containing boric acid, 


that in 1897 we found 33 per cent.; in the following 
year 0-8 per cent., which is a great reduction; and in the 
current year up to date 1-1 per cent., and I suppose by the: 
end of the year this will be less again. That is, as far as 
milk is concerned. With regard to butter, in 1897 we 
found a percentage of samples containing boric acid of 
45°1 ; i 1898 it was 341; and in the present year, up 
to date, it is 26:5; so I think it must have had gome 
effect. a! 
2139. Can you detect the presence of boric acid in 
butter or milk by taste or smell ?—No, I do not think so ; 
i is tints tasteless, and that is why they add it mostly, 
think. 


2140. You advocate, I understand, a notification in 
every case of a preservative ?—What I advocate is this: 
that no boric acid or other chemical preservative 
should be added to milk under any consideration, and 
only to butter in the minimum quantity desired to pre- 
serve it, and if this minimum quantity is added then its 
nature and quantity should be made known to the pur- 
chaser. 


2141. (Professor Thorpe.) Have you noticed that the 
amount of boric acid, or the prevalence of its addition 
varies with the season of the year ?—Yes, that is so. 


2142. In what seasons is it most frequently added ?—In: 
the hottest season of the year. That would be the third 
quarter of the year, I should think, generally. We have 
been in the habit of taking more samples of milk then 
than at any other time. 


2143. Then those samples that you quote have not been: 
distributed fairly uniformly over the year?—No, we have 
always taken more in the hottest quarter of the year, 
because judging from our previous experience we found 
out that it was most prevalent in that time. 


2144. In this particular year, which has been a remark- 
ably hot summer, you ought to have found, I suppose, » 
larger proportion of samples containing boracic acid as 
compared with previous summers ?—Yes. 


2145. Have you done so?—We did not find that was so, 
and I take it the reason is this—because we have been 
taking proceedings against the people for putting it in. 
This year, up to the time I was writing, about a month 
ago, we found three out of 265 samples containing it. 


2146. Have you any knowledge as a medical man of 
any injury to health resulting from the use of preserva- 
tives /—No, I have not. 


2147. Would you be of opinion that the community 
would be sufficiently protected if it were notified to the 
consumer that a particular article of food contained pre- 
servatives ?—That would not be a safe protection, for the 
simple reason that many of the consumers, at any rate, 
would not understand it. Of course, it would give them: 
a chance. 


2148. Of course, we may conceive a condition of things 
where a limited use of preservatives would really be bene- 
ficial, on the whole, to a community, and in a great 
number of cases, provided the preservative were below 
the minimum quantity, no considerable amount of injury 
would be done. What I am driving at is this, that the 


effect of stopping the use of preservatives to any dairy 
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produce would be to considerably curtail the supply of 
certain articles of food ?—Yes, it would, I should say. 


2149. Nevertheless, in exceptional circumstances, these 
* preservatives might be injurious to a person ?/—Certainly. 

2150. Hither he might be constitutionally indisposed 
towards them, or he might be at the time suffering from 
some illness, which precluded the use of them ?—Certainly. 


2151. But those, of course, may be exceptional condi- 
tions ?—I suppose so. Only, of course, one has to bear in 
mind that milk is the diet of children, and that milk is 
the principal diet of invalids. Of course, children form 
a large percentage of the community, and it is very im- 
portant that they should be properly fed. 

2152. I mean if safeguards in the way of labelling and 
indicating at the time of sale that the substance contained 
preservative were insisted upon and could be enforced ?— 
Do you refer to milk now, may I ask, or do you refer to 
hutter, or any other article of food? 

21535. I was referring at the moment to all dairy pro- 
ducts, milk and butter; if the public were sufficiently 
made aware of the existence of preservatives in any article 
of food that they were contemplating purchasing, do you 
not think that, at all events, in a short period of time 1 
would be generally known to mothers that boracie acid im 
milk-was not good for them ?—A good many mothers would 
‘know it, no doubt, but I do not think by any means all of 
them would. ! 

2154. If your own county council took the action of 
posting handbills ?—They did that to all milk vendors. 

2155. But if they took the precaution of posting hand- 
bills to warn mothers against the use of boracic acid ?— 
They might do that. Whether it would be within their 
jurisdiction or not I cannot say exactly at this moment ; 
but if they did it, it might do some good. 

2156. It would be equally within their jurisdiction to 
do it, as to do what they have done ?—It would be more 
difficult a great deal. 


2157. Why ?—Because we got the several inspectors 
under the Sale of Food and Drugs Act to deliver them in 
all the shops in their districts that sell milk and butter. 
It would be a very difficult matter indeed, and we would 
have to increase our inspectors considerably, I should 
say, if they had to distribute a handbill to each mother. 


2158. You could merely post that up ?—Merely to post 
up a public notice I do not think would do so much good, 
because not one-half—not one-fourth—of these mothers 
would ever read them, especially in our colliery districts. 

2159. Would it not become a matter of public notoriety ; 
would it not be conveyed from household. to household ?— 
It might be to a certain extent; but some of the mothers 
in our colliery districts are very careless. 

2160. Of course, you are aware that such an action is 
not without precedent?—I did not know myself that 
handbills had been distributed to mothers. 

2161. Not so much with regard to the presence of 
boracic acid in milk, as to the danger of using condensed 
and separated milk?—I am aware of handbills to that 
effect have been circulated. 

2162. Public notices?—Yes, I am aware that public 
notices have been issued. ; 

2163. Would it not be equally possible to do something 
similar in the case of milk containing boracic acid ?—Yes, 
it would be possible to do an exactly similar thing ; but 
my opinion is that not one-fourth of the mothers in Gla- 
morgan would take the slightest notice of it; that is my 
opinion, judging from what I know of them. 

2164. (Dr. Tunnicliffe.) What do you regard as the 
position of a medical man in this subject ?—A medical 
practitioner ? 


2165. Yes; I mean as an adviser to the public?—I do 
not quite follow you. 

2166. What I mean to say is this: Do you not think if 
the means were adopted such as Professor Thorpe has 
suggested that if at any rate it did not reach absolutely 
each mother it would reach each medical man ?—I+ would 
be sure to reach each medical man, I should say. 

2167. Under those circumstances do you not think that 
in any case, we will say, of obstinate diarrhcea, he could 
advise the mother with regard to boracic acid ?—Yes, most 
decidedly. . 

2168. And therefore it would to some extent do good ?— 
And to a great extent I think it would do good. 

2169. Having in view the position of the medical man 
in this matter, do you still think that labelling milk as 


3017. 


EVIDENCE. 73 


containing’ boracic acid would be ineffectual, or would 
you object to the use of preservatives under those cir- 
cumstances in milk?—In milk, I would object to it 
altogether. 


2170. In spite of the position of the medical man ?— 
Yes, decidedly, because I think that milk can be kept 
long enough provided there is due regard to cleanliness, 
etc., without any preservative at all. 


2171. Would any prolonged and considerable epidemic 
of diarrhoea come under your jurisdiction, so to speak ?— 
Yes, to a certain extent, you know, I get advised. I get 
notified to me from every district in the county—and 
there are thirty of them—every week the number of 
infectious diseases, and of diarrhvea, too, to a certain 
extent. 


2172. Have you ever had it suggested to you by the 
medical man in whose practice such an epidemic occurred, 
or such a set of cases occurred, that it was due to boracic 
acid ?—I have heard it suggested, by a medical man, that 
the permanence of diarrhea amongst the children in his 
district was, in his opinion, due greatly to preservatives 
in milk. I have heard that. 

_ 2173. You have heard that?—Yes. I could not prove 
it, of course, myself. It would be very difficult for me to 
know, you see, what milk they were taking. 


2174. That is the question I wanted to have answered ; 
you have had it suggested to you ?—Yes. 


2175. But you have never had any case brought under 
your notice by a medical man ?—Not any particular case. 

2176. Nor a set of cases ?—No, nor a set of cases. 

2177. You do not speak with, so to speak, any 
authority with regard to the action of boracic acid 7—No, 
I could not do that, because I am a medical officer of 
Health, and I have had no experience of private practice 
you see ; therefore, I could not do that. . 


2178. You throw the responsibility of your statement 
upon Professor Kobert, and you quote Professor Kobert 
in your report ?—Yes, in that report I do. 


2179. Your recommendation seems to resta good deal 
upon what you quote from Professor Kobert ?—Yes ; but, 
to some extent I give it from my knowledge, and from 
my observation that no chemical preservative, nor any 
other preservative, as far as milk is concerned, is re- 
quired. 

2180. That is hardly the point we are entering into 
now—whether it is necessary or not—we are dealing 
with the point of its being injurious to health ?—Quite go. 

2181. In so far as it concerns that, the responsibility 
for the bulk of your recommendations rests with Professor 
Kobert I take it?—Yes, and other authorities. 


2182. There is a question I should like to ask your 
opinion about before the Committee, and that is this. 
Is boracic acid more frequently added to milk which is, 
to a certain extent—not grossly, but to a certain extent, 
decomposed ?—My opinion is that it is so. 

2183. Supposing ill results were to follow the adminis- 
tration of such a sample of milk, would it, in your 
opinion, be difficult, or easy to ascertain whether the 
symptoms were due to the preservative or due to the sub- 
stance of decomposition ?—Most difficult, I should think. 


2184. It would practically be impossible ?—I should say 
SO. 


2185. Therefore, in the case of milk containing pre 
servatives in the hot part of the year, even should ill 
results occur, it by no means follows that they are due to 
the boracic acid?—It does not follow exactly, of course, 
unless you could find out that the boracic acid was ¢dded’ 
immediately it left the cow, which I have no doubt is 
frequently the case. 


2186. That is to say, before any decomposition has 
begun {—Yes. 


2187. (Chairman.) You differ then from Dr. Robert 
Bell, of Glasgow, who gave evidence in one of your cases 
in Glamorganshire, and who gives it as hig opinion that 
once decomposition had commenced boracic acil could 
not undo it?—No, not exactly. What I do say is this, 
that milk which is just beginning to turn «our, when 
you add boracic acid to it, seems to become sweeter as 
it were ; but I do not think it actually does do so. I do 
not exactly differ from Dr. Bell in that way. I do not 
suppose it would do away with the sourness. 


2188. (Professor Thorpe.) When you say boracic acid, 
do you mean what are called boric preservatives %—Yes, 
I do; I ought to have said boric preservatives, 
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2189. As you have said, the addition of a boric pre- 
servative would at all events neutralise by the soda which 
was present in the borax, the lactic acid ‘which was being 
formed in the milk, and to that extent the milk would 
not be soured, but the sourness of the milk would have 
disappeared, and so the milk to that extent would be a 
little sweeter 2—There is no doubt of that, because I have 
often found it. 


2190. It was necessary to say that, because you said | 


poracic acid itself would not have that effect ?—I should 
have said borax and boric acid mixed, as a matter of 
fach we never come across any of this boric acid by itself, 
but always a mixture of borax and boric acid. 


2191. (Dr. Tunnicliffe.) I was not referring to lactic 
acid in my question about diarrhea, but was referring to 
bodies of the nature of ptomaines?—I understood you 
did so. 

2191*, You understood that ?—Yes, I understood that. 


2192. Have you had in your experience as a medical 
man any series of cases of diarrhoea due to ptomaine 
poisoning in milk apart from all questions of preserva- 
tive ?—No, I have not. 

9193. The ptomaines have been found mostly in meat, 
I suppose? You have had, I take 1t, food poisoning 
cases ?—They “do not come under my notice. Of course, 
I know that a few have taken place in some of the dis- 
tricts, but they did not come under my notice. 


2194. You know of no series of cases either directly 
or indirectly of ptomaine poisoning from milk ?—No, I 
do not. 

9195. It seems that the effects of the administration 
of boric acid as a drug are out of all proportion to the 
effects of boric acid if administered as a preservative ; 
T mean nearly all the cases of poisoning due to boric 
acid that we have had, have been in cases in which it has 
been used as a drug, and there is clear evidence before 
the Committee that in certain doses it is poisonous in 
its results That is so no doubt. 

2196. But there seems to be by no means the same 
amount of evidence that it is injurious as a preservative ; 
can you explain that in any way apart from quantity ?— 
I do not quite follow you. 

92197. What I mean to say is that nearly all the evi- 
dence that has been before the Committee with regard to 
the question of poisoning, due to boracic acid, has been 
when it has been used as a medicine, or has been used 
experimentally by itself; can you explain the fact that 
althouch milk and butter have been boracised such a long 
time there have been no injurious effects definitely 
established ?—VYes, I think so. In the cases where 
injurious effects have followed, it was used as a drug, 
as you say, and no doubt it was administered . by a 
medical man; but in the other cases 1b would be ad- 
ministered not by a medical man, but, of course, by 
anybody else, who would not be able to observe accu- 
rately, I think that would account for it to some extent. 


9198. You think this would be to some extent accounted 
for by failure of observation 1—I should certainly say so ; 
one medical man told me the other day: “I am giving so 
many grains to a patient of mine now, and I mean to 
watch him very carefully.” That is what he said. When 
a person in health takes it in milk there is nobody to 
watch him. 

2199. You are aware, of course, of the fact that, as a 
general principle, when drugs are given on an empty 
stomach, that is to say, not with food, they are much 
more active than when they are given with food ?—Yes. 


9200. And do you think that would explain in any way 
the disproportionate effect between the action of boracic 
acid as a preservative and the action of boracic acid when 
given experimentally, or as a drug ’—It might to some 
extent. 

2201. You do not think the boric acid would be fixed 
in a sense by the bacilli, producing decomposition,. and 
thus be innocuous, to any extent?—I am afraid I did not 
follow you there again. 

2202. If you add boracic acid to milk that is under- 
going decomposition, a certain quantity of it will act on 
the bacilli or on the germs present ?—Possibly. 

9203. Do you, or do you not, think that that in itself 
will render the boracie acid when administered innocuous, 


or help to do so?—I should not like to give an answer to 


that, but I should say not. 

2204. (Dr. Bulstrode.) Do you know what the dose of 
boracic acid is, as given in the British Pharmacopeeia ?— 
About five to fifteen grains, I bélieve. 
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2205. Five to fifteen, I think ?—Five to fifteen is right, 
I believe. 


2206. Your experience with regard to the amount of 
boracie acid in milk would tend to show that a much 
larger amount than that is liable to be given?—Yes. 


2207. Your experience would show that in one case 
as much as 26 grains in a pint, or 210 grains in a gallon, 
was actually found?—VYes, that is so. 


2208. So that in many cases there would be a large 
margin over the medicinal dose ?—Yes. 


2209. What would be the medicinal dose for a child? 
—I could not tell you, because it has been given to a 
child, but very infrequently, I should say. 


2210. It is smaller than to an adult, is it not?—Yes. 


2211. Therefore a very large number of children, ac- 
cording to this, would be taking much more than their 
pharmacopeial dose ?—Yes, certainly. 


2212. Now with regard to the labelling of the nature 
of the preservative in milk ; would that, in your opinion, 
meet what may be the danger to people upon whom the 
administration of boracic acid is contra-indicated— 
would the labelling of simply the nature meet that 
danger ?—I do not think that would be sufficient. 


2213. We have been told by some witnesses, medical 
men, that in certain conditions the administration of even 
small doses of boracic acid is contra-indicated, as in 
disease of the kidney and in some conditions of the in- 
testinal tract ?—Yes. 


2214. Suppose only the nature of the preservative were 
stated, the medical man attending the case would not know 
how rauch boracic acid was in the milk, and therefore he 
would not know where he was, as regards the exhibition 
or the avoidance of it?—-Yes, I see that. 


2215. Would that be a danger which you think ought 
to be provided against’—tI certainly think it ought to 
be. 


2216. Now, I presume that you, as a Medical Officer 
of Health, have made a study of infantile diarrhoea ?—I 
have not in particular ; I have not had the opportunities 
of observing it as I have had other diseases, 


2217. Then we will not go into that. Have you 
found the amount of bovacic acid in milk greater in Sun- 
day milk than in week-day milk?—I could not tell ycu 
that. I see the force of the question very well, but I 
have no notes of the quantity found in milk taken on a 
Monday. : 


2218. You said in your report to the County Council 
that boracic acid in milk is entirely prohibited in France? 
—I believe that is so. 

2219. Could you tell us the authority for that state- 
ment ?—I believe I found it in the evidence of the Com- 
mittee that sat on this subject before. Did I say in milk 
or in butter? 


2220. In milk?—I know in butter that is the case. I 
believe that you cannot sell butter in France containing 
boric acid, but you can bring it to England to sell. 


2221. Are you of opinion that the action taken by the 
Glamorganshire County Council has in any way prejudiced. 
the interests of the dairy farmers in the district?—I do 
not think so. 


2222. And the result of its action has been to reduce 
the amount of boracic acid used ?—That is certainly the 
case. In 1897 we took 552 samples, and eleven only con- 
tained boric acid—that is, 5-3 per cent. In 1898 we took 
579 samples ; three contained boric acid which is equiva- 
lent to 0°8 per cent. ; and in the nine months up to 
October this year we took 265 samples ; three contained 
boric acid equivalent to 1:1 per cent. 


2225. Then the result apparently, judging from those 
figures, has been good ?—Yes, there has been a diminu- 
tion, no doubt; and the same with butter. 


2224. Did you ever hear it suggested that the autumnal 
diarrhoea in this country amongst infants has been kept — 
up by the practice of adding preservatives to milk ?—I 
have heard it said by a few people that they were of 
opinion that boric acid caused the diarrhoea, but I can- 
not go any farther than that. ~ 


2225. You have not been into it ?—No, I have not. 

2226. (Chairman.) In June, 1898, I believe you gave 
evidence in a case at Pontypridd where a grocer was 
charged with selling ham adulterated with boraciec acid? 
—Yes ; I have a copy of the report of the proceedings 


- here. 
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2227. There are one or two points in that I should like 
to ask you about. I have it here reported in the 
“Grocer” ; in that you are reported to have certified that 
the amount of boracic acid in the ham was 0°8 per cent., 
which would be 56 grains to the pound. I do not want 
ta put words into your mouth which you have not used. 
Do you remember the case ?—I remember the case, and 
I have a short report of it, which I have brought here 
with me. It was not 0°8, as a matter of fact ; it was 0°6 
—that is the figure I have got before me. If it was 0:8 
it would amount to the 56 grains. 


2228. How did the boracic acid get into that ham ?~ 
In the curing of it, I should say. 


2229. We have been unable to get any evidence of 
boracic acid curing ?—We do find boracic acid in ham ; 
people do use it for curing hams and bacon extensively. 
In this ham we found 0-6—that is the figure I have down 
—I am not exactly speaking from memory, but I think 
it was 0°6. 

2230. What I want to know is whether you draw a 
clear distinction between ‘boracic acid used in curing hams 
and dry borax used in packing them ?—No, we donot. Of 
course, when we say boric acid we mean a boric preserva- 
tive. The boric acid is estimated—it is so much boric 
acid or the equivalent thereof; that is what it means. 
It does not matter whether it is boric acid or sodium 
borate or whether it is boric acid altogether. I should 
say that it is a mixture of the two that you find most gene- 
rally used. 


2251. They are quite different substances, are they nct, 
borax and boric acid?—One is the salt of the other, or 
the derivative of the other. 


2252. Would ham cured with borax be laid in a solution 
of the acid, or what is the process of curing a ham ?—I 
could not tell you how they do it ; I have never been able 
to find out, though I have tried to get to know. I know 
that in the case of fish, for instance, and eggs, those things 
are inserted in a solution of a certain strength of the boric 
preservative. 

2233. Pardon me, that is not curing them ?—No, that 
is not curing them. Of course, I do not suppose you 
could cure a ham by simply dipping it in a solution of 
boric preservative. 

2234. All through this case the ham is spoken of as 
cured in boracic acid 7—I have not read that account, but 
I remember the case perfectly well. All that we alleged 
was that we found boracic acid in the ham ; we could not 
enter into the question whether cured with boric acid 
alone by immersing wm it, or whether cured in any othe: 
way. All we did say, and ag I say I remember the case 
perfectly well, was that we had found 0°6 per cent. of 
boric acid, which is 42 grains per pound, in this ham. 
Of course, some of the witnesses said that a good deal 
of this boracic acid would come away in the boiling or in 
the process of cooking. 

2235. Then we must take it that in this case there was 
no distinction drawn between hams packed in borax and 
boracic acid, and hams cured in those preservatives ?—Yes, 
that is so. We simply took a sample of the ham, and 
on analysis it was found to contain 0°6 per cent. of boric 
acid. Whether that was given to it by immersing it in 
- the acid, or whether it was used in preserving it in some 
~ other way, I could not tell you. 

2236. Do you think that packing or laying the ham in 
dry borax would be sufficient to saturate the fat and 
muscle with borax or boracic acid ?—Noo, I should not say 
so myself. Of course, I have no expert knowledge on the 
matter at all. 


2237. Do you recollect what part of the ham the sample 
was taken from ?—No ; I remember it was a few slices, 
that is all. 

2238. What I mean is——?—I know. I can see the 
force of your question quite well. I did not take it 
myself, but I think the inspector went into a shop and 
asked for so much of the ham, and he got it. That is 
all I can say. I could not tell you whether it was a part 
-near the bone or near the outside or not, but I can con- 
ceive that that part nearest the bone would contain less. 


22359. (Dr. Bulstrode.) With regard to the samples 
which are analysed for preservatives in the several years 
which you have given us, you tell us that the percentage 
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of samples containing boric acid or preparations of boric 
acid decreased year by year. 

2240. Can you tell us whether the specimens found in 
the food not to contain boric acid were tested for other 
preservatives ?—No, I cannot. 


2241. It is just possible that these samples which con- 
tained no boric acid may have contained formalin ?—Yes, 
it is possible. It is quite possible, as you suggest, that 
pm was added when they began to knock off the 
other. 


2242. (Dr. Tunnicliffe.) In your opinion, given milk 
with a certain amount of decomposition mot necessarily 
evident to the smell or taste, would that milk be better 
for the consumer with or without boracic. acid added to it? 
—I really could not tell you. 


2243. The reason I ask is, that I take it that in a large 
populous district, like Glamorganshire, in the hot months 
of the year if preservatives are prohibited milk would be 
sold which was not absolutely fresh, in any case amongst 
et poorer classes /—It would be sold, I take it, to some 
extent. 


2244. Therefore it would be of interest to know if such 
milk would be worse for the consumer without boracic 
acid than with it ?—That I could not answer. 


2245. (Professor Thorpe.) Are there any circumstances 
that occur to you in a large city like London, and especially 
in the poorer parts of it, which would make the conditions 
so different as compared with a place like Cardiff that 
the absolute restriction of boric acid might be difficult? 
—Do you refer to milk? 

2246. What isin my mind is milk ?—When I was going 
through this matter I wrote to several milk purveyors all 
round the country, and amongst them milk purveyors 
in London. I mention that somewhere in my synopsis. 

2247. Yes, and I have read that ; may I ask you what 
large milk vendors you wrote to in London?—I do not 
think I am at liberty to say. The letters were addressed 
to me privately. 


2248. May I ask this—were they persons doing what I 
may call a West End trade ?—No;. an all-ends trade, I 
should think—all round London. 

2249. Were they doing an Hast End trade, would you 
say ?—I believe so, but I could not be certain. 

2250. Do you think it is possible that an absolute re- 
striction on the use of boric preservatives might tend to 
drive the trade of milk supply into the hands of com- 
paratively few, but large corporations ?—The information 
I got was from a very large firm. 


2251. Supposing that we were to insist upon the abso- 
lute prohibition of boric preservatives, do you not think 
the small vendors in the Hast End, we will say, would 
be seriously affected ?—To a certain extent they would be, 
because if I was to tell any milk seller that he had 
no business to sell milk after he had kept it, say, 
24 hours or 30 hours, and then he said, “ What am I to 
do with the remainder,” and I said, “ Boil it or sterilise 
it,” why the small milk sellers would not be able to do 
that; of course they would not have the appliances. So 
it would to some extent affect them. 

2252. They could not carry on their trade at a profit /— 
No ; I quite see what you mean. 

2253. The effect of that would be to drive the trade into 
the hands of a monopoly, or rather to make it a monopoly 
one ?—To some extent it would. 


2254. (Chairman.) Or to drive it into the hands of 
co-operative associations /—Yes. 

2255. (Professor Thorpe.) Anyhow it would tend to 
restrict the vending of milk in comparatively few hands 
instead of making it absolutely free, as it is?—Yes. ~ 

2256. You think that might follow ?—Yes. 


2257. (Dr. Bulstrode.) Do you know anything as to the 
conditions of supply of milk in Belgium ?—No, I couid 
not enter into any particulars as to that, but I have read 
a good deal about it. 

2958. If milk can be supplied to towns like Brussels, 
say, and Antwerp, without the use of preservatives, do you 
sce any reason why that should not be so in Cardifi /—Ne& 
at all. 


Dr. W. 
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Dr. Henry Hanprorp, called ; and Examined. 


2259. (Chairman.) You are Doctor of Medicine of Hdin- 
burgh, a Fellow of the Royal College of Physicians of 
London, and Diplomat in Public Health of Cambridye ?— 
Yes, I am. 

2260. You have been one of the honorary physicians 
io the General Hospital of Nottingham since 1885, I 
believe ?—Yes. 

2261. And you are in practice as a consulting 
physician ?—Yes. 

2262. You are also Medical Officer of Health for the 
Notts County Council, I think ?~Yes. 

2263. Has your attention been directed to the use of 
boracic acid as a preservative in food ?—Yes. 

2264. Could you give the Committee the result of 
your observations?—I should say that I have been 
familiar with the external use of boracic acid for a long 





time. I was inclined to look upon it as a harmless drug, 


at any rate compared with other antiseptics, but of late 
years my attention has been more closely directed to the 
effects of its internal use. I have used it on many 
occasions as an internal remedy for bladder diseases, but 
have found that in a large number of cases the use of the 
remedy has to be suspended on account of the irritating 
effect it produces upon the stomach and the loss of 
appetite that results. 

2265. Would it produce that effect upon a healthy sub- 
ject ?—I have not given it experimentally, and all cases 
have been patients, but many of them have been healthy 
except in one or more local particulars. I believe it 
would produce the same effect in a certain proportion 
of cases in healthy individuals. 

2266. What was the daily dose from which afterwards 
you observed the symptoms ?’—Ten grains three times a 
day. The result of my observation is that people vary 
very much in their susceptibility to the influence of ‘it. 
Some persons can take that dose, that is, 30 grains a day 
for days or weeks with apparent impunity ; others get 
pain and discomfort within a few days. In some cases 
the beneficial effect. of boracic acid on the disease in ques- 
tion is so great that notwithstanding the unpleasant 
effects produced on the stomach and the intestine the 
patient will recur to the use of it time after time, so 
that practically an experiment is made. The unpleasant 
effects subside quickly when the boracic acid is omitted 
and return constantly when its use is resumed. 

2267. Have you observed its effects upon children ?— 
Yes. My attention was drawn to the effect of it.in chil- 
dren in November of last year. We have a medical chil- 
dren’s ward in the General Hospital, and at that time 
there was a good deal of diarrhea in that ward. My 
attention was more especially drawn to one child, seven 
months old; it appeared to have nothing wrong except 
diarrhoea, for which I could not in any way account. 
From the symptoms I suspected the milk, and so I had 
the milk analysed, with the result that the Nottingham 
City Analyst certified that there were 28:96 grains of boric 
acid per gallon in the milk then being used, <A copy of 
that certificate made by the clerk to the hospital I have 
sentin. (See App. No. 15.) Asa result of finding boric 
acid in the milk the matter was referred by the 
House Committee to the Medical Committee, consisting 
of the seven members of the honorary staff. I may say 
they were all quite unanimous in disapproving of the 
use of boric acid in milk, and formulated a set of regu- 
lations for adoption bjy the House Committee for the 
prevention of such occurrence for the future. Those 
regulations have been adopted with one small excep- 
tion, which refers to tuberculin, and the milk is now 
obtained by public contract. (See App. No, 15.) 
Those conditions are advertised in the newspapers, and 
the milk is obtained by contract without any difficulty, 
and without any addition to the ordinary prices on those 
terms. The milk is now analysed monthly. 

2268. Do you know how much milk was being taken 
by that child daily ?—It would take about two pints. 


2269. Therefore it would be taking about seven grains? 
—I have not calculated it, but I presume it would be so. 


2270. Taking it that the child was consuming seven 
grains a day, would that be a large dose for an infant ?— 
I think it would be a very large dose ; an infant at that 
age should take about a fifteenth of the dose that an adult 
requires, A dose for an adult is generally 10 or 15 


grains. 7 


2271. (Professor Thorpe.) Did you change the diet of 
the child ?’—We obtained milk free from borie acid. 


2272. What was the effect?—The child got well rather 
slowly, but got perfectly well. Of course, I do not want 
to found too much upon one case, except that that drew 
my attention to examining the milk. 


2275. (Chairman.) Would you expect that the. con- 
sumption by a child of seven grains of boracic acid daily 
could be contanued without perceptible effect?—I do not 
believe so. 1 feel very strongly that seven grains a day 
for a child of seven months must within a very short time 
produce prejudicial effects. 

2274, Sterilisation, or boiling, of the milk would not 
effect a chemical preservative like borax, I presume ?—No, 
except in this way. I believe the boric acid is not infre- 
quently added as a powder, and then it is somewhat slowly 
dissolved ; if the milk is bowled or sterilised that ensures 
the bringing of the boric acid into solution, and, in the 
same way, it would make the effect more certain, because 
if it is not boiled it would be unequally distributed, and 
you might get a large dose or a small dose when it is dusted 
as a powder into the milk. 


2275. Would you approve of milk with a preservative 
added being sold under a notification by label?—I think 
milk is a very unsuitable article to distribute in that way, 
because the label cannot be attached to the milk, it can 
only be attached to a vessel. Therefore, it would be very 
difficult to be quite sure that the milk in question had 
reference to any label on the outside; it might be an old 
label. Again, it seems to me impracticable to have two 
kinds of milk in the house, one for the children and one 
for grown-up people, and to keep them separate. 


2276. Would you regard the sale of preservative free 
milk as a question of administration and cleanliness 7—I 
believe so. I believe if the dairies and cowsheds legis- 
lation were carried out with reasonable thoroughness that 
a great deal of the use of preservatives might be ren- 
dered quite unnecessary. ‘There is a great deal of want of 
cleanliness in the distribution of milk at the present time. 


2277. Do you think that the attention of the medical 
profession generally has been drawn to the effect of pre- 
servatives /—I think to a very slight extent only. So far 
as I know the use of preservatives has increased 
enormously in the last few years. Ten or fifteen years 
ago the subject received no attention at the medical 
schools, and I find that a very small number of medical 
men in practice know anything about the subject; it is 
confined chiefly to medical officers of health at present. 

2278. Have you given any attention to other forms of 
food besides dairy produce?—Not very much; but I 
should like to say in addition that boric acid seems to be 
used very largely for preserving cream. Itseemstome 
that that is quite as important as milk, because cream is 
used a good deal now in somewhat large quantities as a 
substitute for cod liver oil for invalids. Alsothere is an 
increasing number of infants brought up by hand at the 
present day—a proportion thatis increasing year by year. 
For them cow’s milk is used diluted, but in the pro-. 
cess of dilution it becomes too weak in fat; and, 


therefore, cream is a valuable addition to the 
food of infants under seven months. If that 


cream contained boric acid I think it would be 
very prejudicial to infant life. Boric acid eyi- 
dently allows milk to remain in a state apparently 
fit for consumption for a long time, and enabies 
stale milk to be sold as fresh, which on many grounds 
seems to me undesirable. Also in its use both for 
milk and for articles like fish, it after a time rather 
disguises decomposition than prevents it. I have been 
asked to see samples of fish which had been preserved 
with boric acid. They were comparatively free from 
smell,. but were evidently in an advanced state of decom- 
poten, ee i ay, open ade dangerous as food. 
ecause the smell was checked, to the un i 
danger would be masked. rg 


_ 2279. Have you any knowledge how 
is added to the cream ?—No, I have not. 


2280. If it were added in the form of a powder it w 
be rather difficult to mix thoroughly, tf it eat ee 
I have heard from friends that not infrequently the 
particles of the powdered boric acid are visible in the 
cream, but I do not know that of my own knowledge, Then 
in regard to fresh meat, instead of using flour or some 


the boracic acid 
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_ harmless dusting powder which used to be employed, 

oric acid is not uncommonly dusted on the ends 
of the bone and on the outside of so-called fresh meat, 
and prejudicial effects are known te have followed the 
use of that. 


2281. Then in the daily diet of an ordinary healthy in- 
_ dividual there are a variety of substances in which he 
may consume boracic acid?—That I only know from 
general knowledge and from conversations with the 
Medical Officer of Health for the City of Nottingham, so 
I cannot give that first hand. I have no doubt in my 
own mind that it is quite correct that it is found that a 
large proportion of ham and bacon, and a large propor- 
tion of sausages and eggs are preserved in it. 


2282. Would you consider it a source of risk ?—I think 
the important point is that small quantities in such a 
large variety of articles may result in a person unsus- 
pectingly taking a large quantity in the total of the day’s 
food. Although the quantity is small in each individual 
article, he may have it in half the articles he consumes 
in the day. 


2283. (Dr. Bulstrode.) Could you tell the Committee 
anything as to the external use of boracic acid ; you say 
you have had a large experience with regard to that?— 
Té is used as a lotion, and it is used in the form of boric 
lint as a surgical dressing. I have never seen any pre- 
judicial effect myself, but I have heard of ill-effects 
from the absorption of the boric acid in washing out a 

cavity, such as an empyema. I have not experienced 
that myself. 


2284. Have you ever heard of any bad effects of wash- 
ing the stomach with a boracic acid solution?—No, I have 
not heard of it. 


2285. You state in your synopsis that the treatment 
of adults for cystitis by boracic acid would frequently pro- 
duce certain symptoms of gastric disturbance ; could you 
more particularly define “frequently” there?—I could 
not say in what proportion of the cases, but I take it 
some persons are much more susceptible than others, and 
in the susceptible persons it occurs constantly. 


2286. Would you say that the term “idiosyncrasy ” 
would apply to the reaction of certain persons towards it? 
—I think one might, but I do not look upon those per- 
sons as a very small minority. “Idiosyncrasy” is often 
applied to a very small minority as being rather the ex- 
ception to the rule; I do not think it is such a small 
minority as that. 


2287. Do you think that in the usual acceptance of the 
term “idiosynerasy”’ does not cover the case ?—No, I do 
not think it does. It is—by guessing, I should say—20, 
or 30, or 40 per cent. 


2288. Now with regard to diarrhcea, have you any other 
ground than that one case, of which you have given us 
the details, for supposing that the administration of 
boracic acid is bad for infantile diarrhea?—Not of my 
own knowledge; I have read of diarrhea being pro- 
duced by boric acid, but I have no other cases in my 
own knowledge. 


2289. You have, I take it, as a physician, prescribed 
boracic acid to a very large extent?—To a moderately 
large extent, yes ; it is not used a great deal. 


2290. Would you tell the Committee what morbid con- 
ditions, in your opinion, are contra-indications for 
the administration of boracic acid?—That is rather a 
difficult question to answer. Of course, I should only 
give it for certain morbid conditions, and in those the 
benefit—for instance, say, in a case of cystitis—would be 
greater than any prejudicial effect it could have in a 
week. ‘I have been accustomed myself to advise a 
patient to take it for a week, and then omit it for a week, 
and then take it for a week again. 

2291. Owing to what?—Owing to the discomfort it pro- 
duces. Patients come at the end of a week and say 
they have lost their appetite, and feel altogether out of 
sorts, and sometimes they complain of pains in the 
stomach. They say the medicine does not suit them, 
and they cannot go on with it—giving rather indifinite 
and general complaints. That is so frequent, and it 
occurs in the same patient so frequently, that I cannot 
have any doubt of the relation of cause and effect. 


2292. Would you prescribe boracic acid in the case of 
nephritis?—No; I should not expect any benefit to 
nephritis from it. 

2293. Would you expect any harm from it?—I have 
read that it does produce harm. I should not think of 
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giving it for nephritis. I have read that nephritis may 
be produced by boric acid, but I have no personal know- 
ledge of it. 


2294. Do you ever hear of the action of borax upon the 
uterus /—Yes. 


2295. Do you think that the reputed action is a fact 
or not?—I could not say ; I have no knowledge of that. 
I have given borax for epilepsy in large doses. There 
again the appetite failed. 


_ 2286. You say you do not think the use of preserva- 
tives is recognised by medical men as a whole ?—I do not 
like to say anything against my own profession. 

2297. It is not much appreciated, say ?—No ; I do not 
think it comes much under the notice of doctors in or- 
dinary practice. 

2298. Would you bring that forward as a reason. why 
the results of these things are not more generally known ? 
—Yes, that is my reason in quoting it. 

2209. That the bad result is not looked for ?—That those 
dyspeptic symptoms are not traced to their proper cause, 
and that the real cause is often quite unsuspected. 


2500. Have you had any experience with regard to pre-— 


servatives. other than preservatives of boracic acid or 
borax ?—Very little. 


2501. Not with regard to formalin ?—Not as a preserva- 
tive ; but I have used formalin. 

2302. You say in your synopsis: “As regards the quan- 
tity of boric acid consumed in food, I may point out that 
an adult fever patient taking five pints of milk in 24 hours 
to which boric acid in the proportion of 1 in 2,000 has 
been added would consume 21:875 grains of boric acid.” 
Would you consider that a reason for regulating the 
amount of boric acid in milk?—I should strongly object 
to fever patients having any boric acid at all. 

2303. Then that would answer a question I put to you 
before—the presence of fever would be a contrary indica- 
tion for the exhibition of boric acid ?—I should rather put 
it that everything is a contra-indication unless some 
beneficial action is expected to result. I am opposed to 
giving any drugs for dietetic purposes without they are 
given directly for the alleviation of some suffering or 
disease. 

2304. Your opinion is that in the event of a preservative 
being put in a common article of diet, such as milk, the 
fact should be stated?—I think it would be better to 
have it stated than to have it unknown, but I am against 
the use of preservatives in milk in any case, because of 
the difficulty of keeping separate milk with preservatives, 
and milk without preservatives. I quote the fever cases 
because an ordinary adult in good health might drink 
a pint or half a pint of milk a day and the amount of 
boric acid in that would be quite trivial, whereas a fever 
patient will consume five pints or more, which would 
contain 20 to 40 grains or more. A patient with typhoid 
fever may be for days and often for weeks, almost 
at the point of death, and I should strongly object to 
giving him an irritating drug to the extent of 20 or 40 
grains a day which would have no beneficial effect at all, 
and which might have some prejudicial eifect. 

2305. Do you think in the case of a drug it is important 
that a medical man attending a patient should know 
whether or not his patient is already taking more than 
the Pharmacopeial dose?—I. think he ought to know 
whether his patient is taking any at all. 

2306. With regard to the use of preservatives in milk, 
that raises a very serious question, especially to the poor ; 
do you think the sale of a partially decomposed milk in 
the summer months is more likely to produce harmful 
results than the sale of milk to which a limited amount 
of boracic acid has been added ?—That is rather a com- 
prehensive question. If the milk has simply undergone 
a moderate amount of lactic fermentation I do not think 
it would do any harm, because it is the custom in many 
parts of Germany to always drink milk sour rather than 
sweet, and that is done with impunity. If the decom- 
position is of the nature of putrid decomposition, 
or from some other cause, then it will probably 
be more prejudicial ; but I think the consumer would 
be protected from that by the objectionable taste and 
smell of the milk—he would not buy putrid milk. 

2307. Do you think the addition of preservatives would 
tend to veil that at all in milk, speaking of milk alone ?— 
T think it would to some extent ; it would check it toa 
certain extent, and for a limited time. 

*2308. Do you think the consumer might get a dose both 
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of boracic acid and possibly of ptomaines ?—Yes, I think 
he might. 

2309. Do you think they would act as correctives one 
to another ?—I have no experience of that, but I have no 
reason to think so. 

2510. After you have had these symptoms of gastric 
disturbance, skin eruptions, and so forth, have you 
pushed the administration of boracic acid to see whether 
those symptoms have diminished or whether they have 
increased /—No, I have not felt justified in doing so. 
May I say that my object in quoting the difficulty in the 
case of the poor is that large consumers can always protect 
themselyes by contract, but the poor have to take what 
they can get.. I consume a large quantity of milk in 
my household, but I can go to a milk seller and get a 
written guarantee to supply me with so much a day at a 
certain price, guaranteeing that it shall be free from any 
preservative ; while a poor person who takes half a pint 
or a pint a day cannot do that—he must take whatever he 
can get. 

2311. (Dr. Tannicliffe.) You said you did not attach 
very much importance to the one case of diarrhcea which 
came under your individual notice ?—Yes, 

2512. You have a very strong suspicion that boracic 
acid had to do with it?—That is my opinion, but I do not 
wish to bring forward that one case as a crucial one. 

2313. (Chairman.) At the same time that one case had 
as a result the prohibition of the use of preservatives in 
the hospital milk from that date ?—Certainly. 


2514. You said there was a good deal of diarrhoea in 
the children’s ward at the time of the observing of your 
case 7—Yes. 

2515. Did the absence of boracic acid in milk have a 
good effect upon the other cases of diarrhoea at the time? 
—Unfortunately in our hospital the patients belonging 
to the different physicians are mixed up in the same ward, 
and almost all the other cases in that ward at that time 
happened not to be under my own care, and I did not 
follow the other cases. We stopped the boric acid as 
soon as we found it out, and I did not anticipate bringing 
the matter forward on scientific grounds. 

2516. With regard to the two kinds of decomposition 
in milk of which you spoke—namely, the lactic acid de- 
composition and the possible formation of ptomeaines in 
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milk—may I ask if you have had any experience of pto- 
maine poisoning from milk ?—No, I have not. . 


2317. I am asking quite innocently—Do you know 
anything about it to enable you to give us information 
generally, either first or second-hand?’—I do not know 
ef any cases of ptomaine poisoning from milk; from meat 
cases have occurred not infrequently in Nottingham- 
shire. 

2318. Supposing milk were to contain substances such 
as those ptomaines I have mentioned, and of which you 
are speaking, do you think that the presence of boracic 
acid in the milk would help to neutralise their effect ?— 
I do not think so at all. 


2319. (Professor Thorpe.) I gather that you are strongly 
of opinion that the use of boric preservatives in milk 
should not be sanetioned 7—Yes, I am. 


262U. Do you think that if it were sanctioned medical 
men would restrict the use of milk to invalids ?—I think 
the medical men would be rather frightened at recom- 
mending patients to take a large quantity of milk unless 
they had some certain knowledge that it did not contain 
boric acid, just as they are somewhat frightened now at 
recommending milk without some guarantee agains. 
tubercle. They can get that, to some extent, by boil- 
ing, but they have no means of neutralising any possible 
harmful effects of preservatives. 
' 2321. And that restricted use of milk would be mis- 
chievous, would you say ?—I think that would be mis- 
chievous all round, because in my opinion the country 
is capable of consuming nearly twice the quantity of milk 
that is at present used with benefit to the health of the 
people. 

2522. What would you advise in the way of remedial 
measures against the possibility of unsound milk being 
distributed !—Greater cleanliness and cold storage. 


2323. Do you think that a more rigorous enforcement 
of the Dairies, Cowsheds, and Milkshops Orders by the 
County Councils would have a beneficial effect ?—I think 
it would resalt in the miJk being very much cleaner. 

2524. You think there is considerable room for im- 
provement in the application of these Orders?—I know 
there is. In many places they are not carried out at all, 
and no attempt is made to carry them out. 
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2525. (Chairman.) You are Medical Officer of Health 
the City of Birmingham, are you not ?—VYes. . 
2326. And you appear also on behalf of the Incorporated 
Society of Medical Officers of Health ?—That isso. I am 
also public analyst for the City of Birmingham, | 

2527. Are you prepared to give us some of the results 
of your inquiry into the presence of preservatives in food ? 
—Yes, from the point of view of a public analyst and of a 
medical officer of health. 

2328. Has the Corporation of Birmingham taken any 
general action to prevent the use of preservatives /—No. 

2329. Or to regulate their use ?—Not at all ; only there 
have been prosecutions in cages of gross adulteration. 

2330. What kinds of food have you submitted to 
analysis ?—Principally the staple articles of ordinary diet, 
such as bread, milk, butter, cheese, pepper, mustard, 
coffee, flour, oatmeal, and all common articles of food, 
besides certain drugs. ¥ : 

2331. Amd also fresh meat!—Meat in various forms, 


of 


parative. 


not pressed beef, but sausages, polonies—perhaps you 
might cali the preserved beef I examined as pressed beef 
and things of that kind—charcutere, such as the things 
that are bought in an ordinary pork shop principally ; also 
fish I have examined. 

2552. Perhaps first you might give us the result of 
your examination of milk ?—Yes. in the three and a half 
years ending September this year I examined 1,557 samples 
of milk for preservatives ; of these 1,547 samples 135, or 
9 per cent., contained either boric acid or formic aldehyde. 

2333. Did you make a quantitative analysis with the 
view to find the proportion of the preservative /—Yes, in 
the case of boric acid, but not very much for the purpose 
of distinguishing the amount of formalin present, because 
it is a very difficult matter, and so it is only roughly com- 
I have made some investigations into formic 
aldehyde also ; I find that it runs from about 1 part to 
5 parts in 100,000, often I believe about 2 parts in 100,000 
—very small quantities, of course, by comparison. 

2334. What have you found in regard to boric acid ?— 
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That I have found varying, speaking from memory, from 
5 grains to 126 grains in the gallon. In 1896 the pro- 
portion of the milk containing it was 8-3 per cent. The 
quantities, to be more exact, were that about 
half of the samples contained boric acid not exceeding 
0-03 per cent. which reckons out at 21 grains per gallon ; 
in one of the remaining quarters of these articles the 
quantities varied from 0-04 per cent. to 0.06 per cent., 
which calculates out to from 21 to 42 grains per gallon ; 
while the fourth portion of these samples contained quan- 
tities up to 0°18 per cent., which is equal to 126 grains 
per gallon. 

2555. Have you formed any opinion as to the reason for 
the great variation in quantity 7—I do not think that the 
people who put it in know anything about it. I think 
they are very ignorant and they add indefinite quantities, 
and sometimes they add them in solution, and sometimes 
they add them in powder. I have some reason to suspect 
that where I found very large quamtities the preservative 
had been put in as a powder, and had not been equally 
distributed, perhaps not equally dissolved in the milk. 
But the quantity varies immensely. Of course it might 
vary too from this circumstance: that a dairyman might 
mix a milk containing boric acid with another milk which 
did not contain it, and }.e might mix them in very varying 
proportions ; so that the boric acid present in some cases 
would amount almost to a vanishing quantity. 

2556. Do you know whether it is generally applied by 
the producer or by the distributor /—Principally ‘by the 
wholesale purveyor. 

2337. By the farmer ?—Yes ; I do not think the retail 
selier does it, or, if he does, itis very seldom. It is either 
the farmer or the middleman who buys it from the farmer 
and distributes 1 to the small retail sellers who does it. 

2558. Do you think there is any chance of a double dose 
being given sometimes ?—Yes, I know it is done some- 
times—and perhaps even three times. ‘The farmer may 
do it, the purveyor may do it, and the retailer may do it. 
This perhaps accounts in some cases for the high quantity 
found. 


2539. That points to this, docs it not, that whatever 
may be the physiological action of the drug, it is a drug 
which requires regulation /—Yes, it is a drug, and one 
which produces marked constitutional effects, sometimes 
of a very severe character and sometimes fatal. Where 
boric acid has been used for injecting into natural cavities 
like that of the pleura in surgical operations, or to wash 
out large abscesses, and for the injection of large 
quantities into the bladder, it has been known to produce 
death. I might also state that Dr. Annett, of Liverpool, 
has recently published some investigations of his on young 
animals—kittens—in which he found that as soon as he 
began to administer this drug in pure milk in the pyro- 
portion in which it is used by the ordinary consumer that 
the kitten, instead of growing and getting heavier every 
week, got lighter and lighter as a rule every week, and in 
about five weeks died, so that there can be no question 
about the physiological effect of the drug. 

2340. Has the use of these preservatives become more 
general, do you think?—It has, more particularly in 
milk with regard to formic aldehyde ; the boric acid is 
going out of fashion somewhat, as more of it is required 
than of formic aldehyde, which is on the contrary in- 
ereasing—that being a more potent agent. 

2341. Have there been uo prosecutions in your district 
on account of the presence of these preservatives ?—Yes, 
on account of the presence of the preservative boracic acid 
there have been a good many. We have prosecuted, and 
successfully prosecuted, in almost every instance. I have 
a note before me to the effect that 2 per cent. of the 
samples obtained directly from the farmer contained pre- 
servatives. 

2542. Would you regard the use of a potent agent like 
formaldehyde in the hands of an uninstructed farmer as 
attended with risk to the consumer?—Certainly. It 
would be more dangerous I think, and in any case it is 
objectionable and injurious whoever puts it in, because it 
is well known that it hardens albuminous matters and 
makes them very much more difficult of digestion. It was 
adopted for some time in the fish trade, but it was found 
to make the fish so hard as to render it quite unsuit- 
able, and the practice has been dropped. Again, I may 
state that in microscopic work and in putting up animal 
preparations formic aldehyde is used for the purpose of 
hardening and preserving these tissues. 

2343. Do you find the presence of these preservatives 
more frequent at one season than at another?—Yes, that 
is so; they are more common in summer than in winter. 
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2544. We now pass to butter and margarine: I under- 
stand you have submitted a large number of samples to 
analysis ?—Yes. I have examined 871 samples in the 
last three and a half years; of those 871 samples 242 
or 28 per cent. contained boric acid. From October tu 
March 31 per cent. of the butter samples contained it, 
and from April to September 23 per cent. 


2345. You were saying that it wes more common in 
summer than in winter ?—Yes. 


2346. According to the figures you have read it is the 
other way?—Yes, it appears so. I was thinking of milk, 
That is very unaccountable. 


2347. It corresponds with some evidence we have re- 
ceived from some other quarters ?—I was speaking, I sup- 
poe upon assumption at the moment. You are quite 
right. 

2548. It would probably be accounted for by the larger 
output of fresh butter in the summer ?7—Yes, I think that 
is the explanation ; then people are using English farmers’ 
butter, which does not contain it. 

2549. In margarine was it frequent?—In margarine 
it was much more frequent than in butter. Of 120 
samples of margarine, including fat-adulterated butters, 
which are called margarine, though they do not consist 
essentially of animal fat other than the fat from buiter, 
101 samples, or 84 per cent. contained boric acid. 


2350. Were the remaining 16 per cent. clear of all pre- 
servatives !—Yes ; there was no boric acid or formic alde- 
hyde. They do not put formic aldehyde into butter; I 
have never found it. 

2551. Have you never found benzoic acid or salicylic 
acid !—No, not in butter. With regard to the quantity 
of boric acid present, I have lumped together the 
samples of margarine and butter, because the samples of 
margarine sold as margarine, and bought as margarine, 
were so few that it was hardly worth while separating 
them. Margarine is generally sold in place of butter as 
a deception. 


2552. The next class with which you deal are meat 
foods, I think?—Yes. Of the thirty-three samples of 
meat foods that I examined twenty-one, or 64 per cent. 
of bacon, ham, sausage, and similar foods contained 
boracic acid in quantities varying from 0-15 to 0-65 per 
cent. ; in other words, from 10 to 45 grains per Ib. 


23555. Did you find that higher quantity in ham and 
bacon—I presume you are talking of ham and bacon ?— 
Ham, bacon, sausages, polonies, pork pies, and other 
kinds of food sold in-a pork-butcher’s shop. 


2354. We are anxious to have information as to the 
presence of boracic acid in ham and bacon, but it ig not 
quite clear how it gets there ?—I think it is generally laid 
on, or rubbed on to the surface, but I do not profess to 
know much about it. I have seen it on the outside, and 
I know that it exists in larger quantity on the exterior 
than in the interior parts of the ham. 


2355. Were these samples taken from ham and bacon 
that had been washed, and that were offered for sale ?— 
They were taken from the shop. The inspectors bought 
perhaps a lb. of each, and submitted them tome. I know 
nothing more about them than that. We did not wash 
them; we took them just as they came from the retail 
shop. 


2356. We are informed that the practice of the retail 
trade is to wash the meat directly it arrives ?—Possibly, 
but I could not speak to that, because, of course, they 
would dry the outside of the meat again before gelling it. 


2357. Was the boracic acid present in the fat and 
muscle ?—It pervaded the whole ham more or less, but it 
was more abundant on the external portion. In the 
chopped meats, sausages, veal and ham, polonies, and 
such things as those, it appeared to be equally distri- 
buted throughout, mixed up with the material before the 
meat was stuffed into the skins. 


2358. Was it in a higher proportion, then, in those 
meats ’—I do not think I have that point noted here ; I 
do not think the quantity varied very materially, 





2559. I suppose in the case of cured meat offered for 
sale the boracic acid would be visible in the form of 
powder on the exterior ?—It might, or it might not. 


2360. Your inspectors did not inform you about that ?— 
No. You cee if they saw it they would not be able to 
distinguish it from common sait.. If he saw powder on 
the outside of the ham an inspector would not know 
whether it was common salt or boracic acid. 
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2361. Unless he tasted it?—Not unless he tasted it, 
and probably he would not do that. 

2362. Then have you anything to tell us upon miscel- 
laneous articles of foods?’—Yes; twenty of the sixty 
samples, or 55 per cent., of cream, jam, vinegar, etc., con- 
tained boric or salicylic acid. 

2563. That is rather a miscellaneous group /—Yes, it is. 

2364. Take cream first?—The number of samples ex- 


amined of thick cream was five, of which four contained 
boric acid, one containing salicylic acid as well ; of clotted 


cream the three gamples examined contained boric acid; | 


of skimmed milk eleven samples were examined, and one 
contained boric acid; of malt vinegar twelve samples were 
examined, and one contained boric acid; of jam six 
samples were examined, of which five contained salicylic 
acid ; of sherry twelve samples were examined, and one 
contained salicylic acid—no doubt the object of that was to 
preserve the wine, because it was so deficient in the alcohol 
that it was not strong enough perhaps to keep without a 
preservative. Then, of ipecacuanha wine—a drug—eleven 
samples were examined, and five had been preserved with 
salicylic acid. 
which nine contained boric acid and twelve contained 
salicylic acid. 

2565. Now, in the case of ipecacuanha wine, a drug, 
would a retail dealer be justified in supplying as pure 
ipecacuanha a solution of another. drug ?—No, certainly 
not. 

2566. Were any steps taken in those cases to prose- 
cute ?—I do not think we have had a prosecution in Bir- 
mingham, but I assisted the analyst of Wolverhampton 
in a prosecution in a similar case, and-a verdict was ob- 
tained against the druggist. It is a very serious offence 
indeed. It ig a more serious offence, perhaps, in regard 
to drugs than in regard to foods. 


2367. Have you any record of the proportion in which 
salicylic acid was put in?—I have not. A sample of 
thick cream, and a sample of clotted cream, con- 
tained of boric acid 0°6 and 0°35 per cent. re- 
spectively, equal to 42 and 24 grains per pound. 
The separated milk and the malt vinegar contained 
0:04 and 0:02 per cent., equal to 28 and 14 grains 
per gallon respectively—about the same proportion as you 
commonly find in milk and butter those are. In ten of 
the eleven prosecutions instituted for samples of milk or 
butter preserved with boric acid fines were inflicted. I 
think you asked me that question a short time ago. The 
other case was dismissed, as the vendor proved a war- 
ranty. 


2368. Were not proceedings taken against the wholesale 
dealer ?—No; that is a very difficult thing to do. 


2369. (Professor Thorpe.) Were those samples taken 
from the city of Birmingham /—Yes. 


2370. None from the outlying townships?—No; they 
were taken entirely from the district under my jurisdic- 
tion. iam analyst for the city of Birmingham alone. 


2371. That is to say you are superintending from the 
point of view of a public analyst, the food of how many 
people?—More than half-a-million—about 530,000, I 
should think. 


2372. Have you had occasion to notice, or has it been 
by any medical practitioner brought to your notice in 
Birmingham, that inconvenience has resulted from taking 
food containing those preservatives?7—Yes, on many 
occasions. 


2373. Would you kindly give us some information about 
that ?—Dr. Vachell, from Glamorganshire, who came to 
Birmingham as a witness in a case, and who is Medical 
Officer of Health in Glamorganshire, and surgeon to a 
hospital, said that in administering boric acid in bladder 
complaints he frequently found he had to desist from its 


use for a time on account of the constitutional and local . 


disturbance which the remedy occasioned, such as an 
eruption on the skin, stomach and intestinal troubles, and 
sometimes depression of the heart, and fainting. Another 
medical man in Birmingham gave me information of the 
same kind from his own experience. That is the experi- 
ence of physiological investigators ; they find those symp- 
toms, and even some worse—they find sometimes that 
there is effusion of blood round the kidneys with very 
serious consequences. 


_ 2374. Would an outbreak or the undue prevalence of 
infantile diarrhoea, for example, come under your notice 
in Birmingham ?—Yes, of course, it does, very much so. 
I have frequently thought that. probably the presence of 
boric acid in milk might aggravate an epidemic. We 
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suffer a good deal from diarrhoea in Birmingham—more 
than most large towns. 

2575. Have any steps actually been taken to connect 
possibly the presence of boric acid in milk with the pre- 
valence of diarrhcea in children?—No, it has not been 
followed out with that view. As analyst, you see, I only 
take the samples that are submitted to me and certify to 
the chemical results. ‘ 

2576. I thought perhaps you might have attacked this 
problem from the point of view of medical officer of 
health ?—No. It is a very obscure one, I am afraid, and 
very difficult. The poor people who suffer very much 
from diarrhoea take their milk in very small quantities, 
and from very promiscuous sources, and therefore I am 
afraid an investigation would be a very difficult thing. 


2377. Would such people be more liable than, say, the 
wealthier part of the community to get milk with boracic 
scid in it?—They are more predisposed to diarrhoea by a 
number of circumstances—by their bad feeding, and their 
bad clothing, and the dirty conditions in which they live, 
the want of air, and the want of light ; the health tone is 
lower, and they would suffer more than a person of robust 
constitution. 

2378. Would they be liable, I asked, to get milk con- 
taining boracic acid more than the wealthier part of the 
ecmmunity 7—Yes, certainly. + 

2579. Why ?—Retail dealers in the town sell mill con- 
taining boric acid ; in fact, I think we get more boris 
acid in retail milk than we do when it comes from the 
farmer. It is put in either by the middleman or by the 
retailer—I do not know which. 

2280. The wealthier part of the community would get 
revail milk too ?—Yes, but they get it from a better pur- 
veyor probably, who is a man of higher respectability ; 
but even they have milk, with boracic acid in it. I had 
a sample of milk sent me the other day from Edgbaston— 
our West End—and I found it was very highly charged 
with boric acid—and it was a good quality of milk, too— 
it was splendid miik. 

2581. Have you found that more than one preservative 
is met with in articles of food ?—Yes, I have found two; 
frequently I have found boric acid and formic aldehyde 
in the same article. 

2582. In milk, for example ?—Yes. 

2383. I gather that you are of opinion that the use of 
formic aldehyde is on the increase in Birmingham ?—Yes, 
I think that boric acid is giving way to formic aldehyde. 

2584. In Birmingham ’—Yes; our numbers of formic 
aldehyde are increasing. 

2385. Now, on the whole during the three and a half 
years what has been the relative proportion of foods con- 
taining preservatives which you have found in the aggre- 
gate /—Of 2,621 samples the number containing preserva- 
tives is 520, making a proportion for all kinds of articles 
mentioned by me of 20 per cent. The list includes butter, _ 
margarine, meat foods, and miscellaneous articles, and 
20 per cent. is the total amount. For, milk it is 9 per 
cent., for butter 28 per cent., for margarine 84 per cent., 
for meat foods 64 per cent., for miscellaneous articles 33 
per cent., making altogether an average of 20 per cent., 
as I have said, or one-fifth. y; 

2386. Is there any special objection to the use of formic 
aldehyde as against boric acid ; which of the two preserva- 
tives is the more innocuous?—I do not think I am in a 
position to say positively what I think on that subject. © 
I have performed no comparative experiments. Formic 
aldehyde is the stronger of the two, but then it is used 
in a smaller quantity. erg 

2387. Have you had any examples brought to your 
notice in which injury has resulted from the use of formic 
aldehyde ?—Not to me in my capacity either as Medical 
Officer of Health or as Public Analyst. 

2388.. Now, in the case of margarine, why should such 
a relatively high proportion contain antiseptics 7—That is 
a question which I have put to myself, and to which I 
have not been able to find a satisfactory answer. I should 
have thought from its nature it would have been less prone 
to decomposition than butter fat, and that an antiseptic 
would have been less necessary in the case of margarine, 
but, asa fact, it is more common a good deal. I cannot 
explain why; it certainly would not be so disposed to 
turn rancid as butter fat. — p 

2389. Could you give the Committee the information 
upon which your statement of the relative frequency of 
the prevalence of boric acid in milk has been obtained ; 
you say that it is more frequent in the summer than in 
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the winter ?—Just locking down my own records of my 2409. And when it might be in a state of incipient Dy. 4. Hill 
own analyses ; they are my own numbers from my own change and decomposition?—That is so. I not infre- - 
analyses: ‘ quently find samples of milk containing boric acid and also 24 Nov. 1899. 
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think it would. 


2390. I ask the point rather particularly because we 
have had evidence before us to show that it is more fre- 
quent in winter than in summer in the case of milk ?7— 
So I have said. 


2591. You have said, I think, the opposite ?—I made a 
mistake, but I have not got it so in my notes. 


2592. Pardon me, it was in butter that you made the 
slip ; in the case of milk you say that it is more frequent 
in summer than in winter /—Yes, which is what I should 
expect. ‘That made me make the mistake about the 
butter, I have no doubt. 


2393. But I say we have had some evidence before us 
that it is more frequent in winter than in summer ?— 
The custom may vary, of course, in different localities— 
I am speaking of my own locality. 

2394. Would you think that the relative abundance of 
the milk might have anything to do with the presence 
or the absence of the boric acid ?—I do not think there is 
more milk produced at any time than is consumed. 

2395. Of course in winter milk is scarcer than it would 
be in summer ?—Yes, possibly. 

2596. And it might be necessary for a purveyor of 
milk to hold on say to the last quantity of it for the sake 
of his customers, inasmuch as he has no doubt to keep up 
a definite amount of supply ?—That might very possibly 
be an explanation. 

2397. It has been your experience, I believe, that 
samples of milk containing preservatives are more fre- 
quently adulterated with water or skimmed milk than 
samples free from preservatives !—Yes, that is so. 

2398. The water is possibly there from the fact that the 
boric preservative has been previously dissolved in the 
water ?—I think that the water is too much for that. I 
think there is adulteration by water as well as the addi- 
tion of a solution of the boric acid—I should say so. 


2399. What do you think that fact indicates, namely, 
that in a watered sample of milk there should be boric 
acid apart from the fact that a solution of boric acid might 
have been added?—I am sure I do not know, except it 
would be a lower class of tradesman who had to deal with 
the article ; that might possibly influence it. 

2400. You think there is no more necessity to add it 
to a watered milk than to any other milk ?—I do not see 
why it should be ; I do not think it would be more prone 
to decomposition. 

2401. In the case of the circumstance that the skimmed 
milk when found is associated with boric acid, that woul: 
mean, I presum®, that old milk had been mixed with com- 
paratively fresh milk?—The skimmed milk? 

2402. You say that some of the sauples of milk con- 
tained skimmed milk or were mixed with skimmed milk ? 
—Yes. 

2403. I asked you whether the presence of borie acid 
there would mean that fresh milk had been mixed with 
comparatively old milk preserved by boric acid ?—I really 
could not say. Of course, it is possible, but I have no 
means of knowing the circumstances under which these 


- things are handled at all. 


2404. Do you think that is probable ?—Yes, ib seems 
so. Of course, the older the milk the more likely it is 
to contain a preservative. It would not be days old if 
it did not contain a preservative ; at any rate, it would 
not be more than forty-eight hours old. If you want to 
keep milk for four, or five, or six days, then naturally it 
must contain a preservative, and in an increasing pro- 
portion. 

2405. What I want to ask of you is whether you think 
that the legalised use of boric acid in milk would render 
more easy this fraud of the admixture of skimmed milk, 
and presumably, therefore, old milk with fresh milk ?— 
It would not prevent the detection of the absence of the 
fat. 

2406. No; but my question was, would it facilitate the 
fraud ; would it allow the fraud to be more frequent ?—I 
The longer you keep the milk in the 
hands of the tradesman the more likely it is to be treated 
with a preservative. 

2407. And if so treated it might be mixed with fresh 
milk ?7—Yes. 

2408. And vended as fresh milk ?—Certainly ; 
have no doubt it is. 
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lactic acid, so that the boric acid does not preserve the 
milk, and there are two acids to contend with instead of 
one. 


2410. Turning to the meat foods, you have found that 


the amount of boric acid present ranges from 10 to 45 


grains per lb. in the twenty-one samples in which boracic 
acid was found ?—Yes. 


2411. Can you tell us in which particular articles the 
maximum quantities were found ?—No, I have not a note 
of that. I think they run pretty equally, and think the 
figures I have given you for them generally will be proved 
to be about correct. 

2412. Do you think there would be as much as 45 
grains per Ib.in a bacon or a ham ?—I am not prepared to 
say without the figures before me. 

2413, I think it would be convenient if you who have 
had so large an experience could send us these quantita- 
ae a oon aa ’—The quantity in ham I think you 
sai 


2414. My particular point was this: we want to get 
some information as to the actual amounts which are pre- 
Sent in ham or in bacon, because there seems to be a con- 
siderable discrepancy of statement ?—I will send those. 
(See App. No. 13.) 


_ 2418. (Dr. Tunnicliffe.) Have you had under your owt 
individual notice any case of boracic acid poisoning due to 
the presence of boracic acid in food of any kind ?—No, I 


have not. 
2416. Is the same true of formic aldehyd icyli 
é ; yde and salicylic 
acid?—Yes. It is out of my way altogether. I do tp 


practise, and therefore these cases do not come to me in 
that form. 


2417. Not in your capacity as 
I take it you mean ?—No. 


2418. You have expressed rather strong views on tho 
ou of formic aldehyde as being poisonous %—Yes, I 

ave. 

2419. Therefore I would ask you directly if you think 
that one part or two parts of formic aldehyde in a hundred 
thousand parts of milk would be injurious ?—Not 
poisonous, but more or less injurious, from the fact that 
it would harden the albuminous or nitrogenous con- 
stituents of food, and it would also have an inhibitive effect 
no doubt upon the process of digestion. 

2420. Are you prepared to give the Committee any 
facts to support that thesis ?—N o, I am not. 


2421. With regard to the opinion you have expressed 
upon the injurious action of boracic acid, is it a 
fact that it was mostly derived from instances in which 
boracic acid had been used’ to wash out the cavities of 
wounds ?—Yes, and in the medical treatment of cases. 
Seta Also in the medical treatment of living cases 7— 

es. 


2425. But not in association with the food stuffs 1_No. 


2024. With regard to the action that you took against 
the chemist who used salicylic acid in vinum Ipecac. , 
vinum vpecac. is in the Pharmacopeeia ?—Yes. 


2425. And in the directions for vinwm ipecac. in the 
Pharmacopeeia nothing is mentioned of salicylic acid ?— 
Nothing except sherry wine and ipecacuanha root. 

2426. Would the same objection apply to the sale of a 
drug or medicinal agent whichis not in the Pharmacopeia, 
and, hence, concerning which he is under no obligation 
with regard to the actual preparation ?—The same physio- 
logical objection to it, do you mean ? 

2427. I mean the same legal objection ?—What is the 
question exactly? Will you ask it again, if you please ? 

2428. In the case of a drug in the British Pharmacopeeia 
definite directions are given to the chemist for the purpose 
of preparing it ?—Certainly. 

2429. If he does not comply with those regulations, I 
take it that you can proceed against him as a druggist }— 
The Pharmaceutical Society can. I do not suppose I 
have the power to do it. 

2430. (Professor Thorpe.) Pardon me, why not—it is 
not of the “nature, substance, and quality ” demanded 7— 
No, it is not. 

2431. Cannot you bring an action under that section 
of the Act ?—Yes, but unless you can prove it to be in- 
Jurious you never get a conviction. If you bring an action 
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agent that you have had experience of ?—Yes. 
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against a tradesman under that section to which you 
refer, as not being of the nature, quality, or substance 
of the article demanded, they run away from* that 6th 
section at once up to the drd section, and ask about its 
injuriousness to health, under which no prosecution has 
taken place, the prosecution having been taken under 
the 6th section dealing with the points you have just 
mentioned. Then the analyst is not a medical man, and 
he is instantly required to prove that its addition is in- 
jurious ; he is not competent to prove it ; he is in no way 
competent ; he is not even a medical man. Then some- 
body on the other side for the defence comes forward and 
gives strong evidence that these things are not injurious, 
and the case is always dismissed. That is our great 
difficulty. 
2452. You are speaking, of course, generally 7—Yes. 


2453. Now, here is a specific case of the presence of a 
drug in another medicament ?—Yes. 


2434, And a drug which is known to have a certain 
potency /—Yes. 

2455. Surely you have power to act there?—I should 
think we have the power, but we have not done so in such 
cases that I am aware of. We have the power, ao doubt. 

2436. (Dr. Tunnicliffe.) You state that in your experi- 
ence you have regarded formic aldehyde as a far more 
potent agent in the preserving of milk than any other 
I judge 
from the fact that a very much smaller amount of formic 


aldehyde is sufficient to effect its purpose. 


2437. I was not speaking of any deduction on my part ; 
I was speaking of what you had actually experienced ?—I 


have not experienced any ill effects from either. 


2438. I did not say ill-effects ; you did not quite grasp 
what I said. I will put itin another way. In those milks 
and butters which have contained a preservative, and yet 
have been rancid, has the preservative been less frequently 
formic aldehyde and most frequently boracic acid ?—In 
butter ? 

2439. Well, milk and butter, taking them together from 
this point of view ’—The most frequent cases of milk have 
contained formic aldehyde, but with regard to the butter 
we never find formic aldehyde in butter, but only boric 


: acid. 


2440. The most numerous cases in which there have 
been both decomposition and a preservative—that was the 
point that I asked especially ?—Boric acid. 

2441. Does your own experience lead you to the 
view that formic aldehyde is far more efficacious as a pre- 


-servative than boric acid ?—Yes, I believe so. 


2442. This is a matter of fact, not of opinion, is it not? 
—Yes, it is. That is a matter of experience in the 


‘laboratory. 


2443. But you do not attach any absolute importance 


‘to what you yourself have said with regard to the poi- 


sonous nature of the formic aldehyde ?—No, it would be 
simply founded upon my general information. I do not 
claim absolute importance for it at all; I have made no 
experiments. There are others you can call who are 
much more competent to give an opinion upon that point 
than I am. 

2444. (Dr. Bulstrode.) Have you any experience of out- 
breaks of diarrhoea amongst children of which you have 
net been able to detect a cause ?—The causes are 80 very 
numerous; I think several causes can always be found 
for diarrhoea. 

2445. The possible cause I mean?—If you mean have 
I been able to connect it with the preservatives in food, 
I may say I am not in a position to do that. 

2446. Have you ever investigated an outbreak with 
the knowledge in your mind that the milk might possibly 
contain much more than the pharmacopceial dose of boracic 
acid ?—No, I cannot say I have. 

2447. Do you think it is possible that if medical men 
knew the extent to which apparently boracic acid is used, 
we might possibly account for outbreaks which at present 
we have not been able to account for ?—Yes, it is possible, 
but I have not investigated any outbreaks with that par- 
ticular object. 

2448. I think you have studied the question of 
autumnal diarrhoea ?—Yes. 


2449. Did you ever consider the question as to whether 
possibly the maintenance of infantile autumnal diarrhoea 
might be kept up by the relatively modem practice of 
ulding preservatives to milk ?—I have had my suspicions 
ths: <4 loes aggravate the thing, but I have had no posi- 
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tive proof of it. Certain towns suffer much more from 
diarrhoea than others. 


2450. In any given town where preservatives were 
added as in Birmingham, who would be more likely to get 
the boracised milk or the formaldehysed milk, the upper 
classes or the lower classes?7—I should say the lower 
classes. 

2451. Amongst what class is infantile diarrhoea most 
prevalent ?—The lower—the lowest. The lower you go 
down. the scale the more diarrhcea. 


2452. You have pointed out to the Committee that New 
York State has a law which regards any and every addi- 
tion to milk, whether a preservative or not, in any quan- 
tity, as an offence ?/— Yes. 

2453. In any quantity ?—Yes, in any quantity. There 
was a gentleman from New York State at the Conference 
at Southampton a few months ago. I made that statement 
there in some remarks I made, and he corroborated me 
from his own experience. Nothing is allowed to be added 
to the milk in any quantity whatever, whether a preserva- 
tive or not. 

2454. Do you know that the use of preservatives in 
milk is prohibited in Belgium, in several cantons of Swit- 
serland, and in Austro-Hungary ?—Yes, so I hear. 

2455. If the people of, say, Vienna—I cannot speak as 
su Geneva, as I do not quite know as to the practice there 
—and the people of Switzerland and of Brussels and of 
Antwerp are able to get on without preserved milk, do 
you see any reason why the people of Birmingham can- 
not do the same?—-Certainly, I think they can do the 
same ; I do not think the preservatives are necessary. 


2456. Now I have looked at this table of yours with 
reference to the amounts of preservative, of boric acid, 
which you have found in articles of food in Birmingham ; 
I think I have taken perhaps a rather extreme view, but 
I have caleulated out roughly that suppose I visited 
Birmingham for a day and had such things as I am 
accustomed to want ; if I were unfortunate in hitting upon 
the samples which you have done, containing most of this 
boracic acid, or nearly the most—I have not taken the 
extreme cases—I might take nearly 50 grains of boracic 
acid during the day. ’—Which is more than a full dose 
of the drug in cases of actual illness, taken under medical 
supervision. 

2457. The ordinary dose in the British Pharmacopeeia 
is 5 to 15 grains, and the maximum dose is 45 grains 
according to the British Pharmacopoia; I might take 
that full maximum dose {1—And something more. 

2458. And then I might have something wrong with me 
which indicated the administration of boracic acid. I 
might go to a physician in Birmingham, and he might 
give me another dose of 45 grains !—He might possibly. 

2459. Tt is quite possible ?—Yes, it is quite possible. 

2460. Do you think that this indiscriminate treatment 
of food materials with what is alleged to be a drug may 
handicap the medical profession in the treatment of their 
patients ’—Certainly, and unquestionably it does. 

2461. As regards milk in Birmingham I think you said 
that only 9 per cent. contained either boric acid or for- 
malin ?—That is so. 

2462. In other words, cf all the milk of which you took 
samples ?—That were submitted to me by the pur- 
chaser 

2463. Only 9 per cent. contained preservatives /—Yes, 
that is so. 

2464. This question, you will probably agree, is a 
relative one. I mean, if you found all the samples sub- 
mitted to you contained preservatives, you would pro- 
bably conclude that there was a great commercial 
necessity for preservatives !—Certainly. 

2465. But, finding, as you do, 9 per cent. only con- 
taining preservatives, you would be inclined, I take it, 
to infer that it was not a very serious financial matter 
with the trade?—No, and that it was not necessary. 


2466. You would go further, and say it was not neces- 
sary to use preservatives /—If 91 per cent. of the samples 
of milk can be distributed perfectly fresh without pre- 
servatives, it seems to me a proof that preservatives are 
unnecessary provided the milk is carefully handled, and 
is kept clean and kept in a proper place, and kept cool. 

2467. Do you know anything with regard to the bac- 
teriology of milk?—No. 

2468. Do you think that the popular estimation of the 
badness of milk by the presence of lactic acid is a safe 
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criterion as to the changes that have taken place ?—Not 
at all. There are incipient changes which I believe would 
disorder the stomach and bowels, which are not per- 


Demerara sugar, but it is so-called Demerara sugar. I Dr, 4, Hwi. 
believe it consists of beet sugar coloured yellowish or 
brownish by an aniline dye, but the quantity is exceed- 24 Nov, 1899, 
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ceptible to taste or smell. 


2469. Do you think it possible that in spite of the pro- 
duction of lactic acid being inhibited, in other words, 
of the bacteria producing lactic changes being killed or 
inhibited, that there might be other bacteria more re- 
sistant which were producing changes which might pro- 
duce far worse results than lactic acid in the human 
economy ?/—I could not say, I am sure. 


2470. Do you think it is possible?—I do not see the 
necessity myself for employing the preservatives. 


2471. You say in your synopsis that you have “ fre- 
quently examined samples of milk which were sour on 
receipt, though containing boric acid or formic aldehyde” ; 
of course, if they were sour they would be undrink.ble, 
and in that sense the public would not be prejudiced in 
any way, would they ?—I do not say how sour ; the public 
will drink milk that is slightly sour ; of course they would 
not take it if it were very sour. 

2472. In reference to the question of finding more 
boracic acid in ‘butter in winter than in summer, could 
you give us any idea as to how Birmingham is supplied 
with butter at one and another time of the year?—No 
doubt in the summer it is more largely supplied by the 
local farmers in the neighbourhood—by the English 
farmers, at all events. 


2475. And in the winter ?—In the winter it would come 
from Kiel, Denmark, France, and Holland. ~- 

2474. Does that afford an explanation to you ?—I think 
80 


2475. We have had it in evidence that during the winter 
months there is an effort made to get the grass-fed butter ? 
—Yes. 


2476. And that therefore in winter it comes in from 
Australia, and that the Australian butter is preserved 
with preservatives/—That is not my experience; my 
experience is that Australian butter contains no preserva- 
tive. 

2477. Could you give the Committee the extent of your 
experience in reference to Australian butter containing 
no preservative ?’—It is simply this, that sampies which 
I have been informed are Australian butter have been 
destitute of preservatives. 


_ 2478. It is all preserved in cold ?—It comes over pre- 
served by cold; enormous quantities of it come over to 
this country preserved by cold. 

2479. (Chairman.) I will take you as shortly as pos- 
sible through the next branch of your evidence, namely, 
the presence of colouring matters in food?—I have not 
very much to say about that, I am afraid. 

2480. You have devoted some analyses to that, have 
you not?—Yes, I have given a little attention to it. 
Certain samples have come to me coloured. 

2481. Have you examined any preserved vegetables 
for.colouring matter?—Very few. Most of those I have 
examined have been free from colouring. 

2482. Most of the preserved vegetablesi?—Yes, such as 
peas, beans, gherkins, and anything of that kind. 

2483. Were they off colour at all?—Those that did 
~ not contain copper were not so green, of course, as those 
that did. I do not think that the question of health 
should be sacrificed to the question of colour. 


2484. I agree with you?—In piccalillies and other 
pickles the vegetables are not green, they are generally 
of a yellow colour, and people do not object to them, and 
I do not know why they should insist upon gherkins and 
French beans being so very green. If they do, I think 
a green should be found of a non-poisonous character ; I 
presume chemists would be able to furnish some harmless 
green. Of course, the general green colouring material 
is sulphate of copper, which ig decidedly an injurious 
substance. 

2485. Are there any other food products which you have 
examined for colouring matters?—Milk is sometimes 
ccloured with a yellow material, which sometimes seems 
to be of an aniline character ; but, of course, the quantity 
of solid colouring matter present in milk is excessively 
minute, and it is very difficult to make out its nature. 
Sometimes I believe annatto is used, and possibly tur- 
meric. In confectionery years back I found chromate of 
lead used to give a yellow colour, but I have never found 
that in recent years ; the practice seems to have died out. 
“Demerara sugar” I frequently find coloured. It is not 
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ingly minute. 

2486. That would be a fraudulent addition to the 
sugar, would it not ?—Yes. 

2487. Have any proceedings been taken?—Yes, in 
the case of Demerara sugar, but not in the case of the 
other things ; in fact, we get no confectionery now treated 
with poisonous colours; all the colours are innocent 
vegetable colours, and so they are in milk, I believe. 
The other day we had the case of a man who was selling 
milk from a cart in the street, and the inspector asked him 
what was in a second can. He made some objection to the 
inspector finding out, but the inspector looked into the. 
can, and found it contained water coloured a pale yellows. 
That was added to the milk, no doubt, from door to door: 
The bulk of the milk in the churn was genuine, but there- 
was this can of yellow water in the cart, and I have no 
doubt he added this from time to time, the object being 
probably to hide the blueness of the milk caused by the 
abstraction of the cream. 

2488. Did that take place in Birmingham ?—Yes, quite: 
recently. 


2489. Were any proceedings taken ?—No, we could not 
proceed. 


2490. Why not?—I did not see that we could. In the 
first place I could not make out the nature of the dye ; 
and then we had no proof that he had put it into the 
milk—you see, it was in a separate can in the cart. I do 
not see how we could have proceeded. He had a perfect. 
right to carry coloured water in his cart if he liked, if he: 
did no harm with it. Of course we suspect that he 
intended to employ it in colouring the milk and in 
diluting it too. 

_ 2491. Do you know whether that purveyor is still carry- 
ing a can of -yellow water ?—-No ; I do not know that we 
have followed him up. I think I shall suggest that we do. 

2492. (Dr. Bulstrode.) You have put it in evidence that 
bad results accrue from sulphate of copper, and I think 
you said that many prosecutions have taken place ; may 
I ask you whether the prosecutions were successful on 
the basis of injury to health through the use of these 
colouring matters ?—I have not said that we had prosecu- 
tions under that head. 


2495. In your synopsis you say: “ ‘Twenty years ago I 
found that a number of samples of confectionery were 
coloured with such injurious substances as chromate of 
lead, but the resulting fines soon stopped their use. 
Copper compounds are still used to colour peas and a 
number of prosecutions have taken place in various parts 
of the country” ; you could not give particulars of those 
cases?—No; I have had no prosecutions myself for 
coloured peas. 


2494. Have you formed any idea as to what is the best 
manner to deal with colouring matters, which may pos- 
sibly be injurious to health?—Of dealing with them by 
law, do you mean? 

2495. By law ?—I have had no cases, so I have no ex- 
perience in the matter. : 

2496. Do you know that in certain countries, such as 
Belgium and France, ihey schedule certain colouring 
matters which ccntain certain specified metals, and pro- 
hibit their use ?—Yes. 

2497. Do you think there is a necessity for such a 
scheme in the United Kingdom ?—I think it is desirable 
to protect the public from having such drugs administered 
to them against their will, or against their knowledge. 

2498. Do you think some such scheme as is adopted in 
other countries might meet the case ?—I think it ought to 
be adopted here. 

2499. (Professor Thorpe.) I should like to ask you 
whether you have come deliberately to the conclusion 
that the use of preservatives ought to be prevented by 
law /—That is the conclusion I have come to. 

2500. You would see no difficulty in the supply of a 
food—for example, milk—to a large city like Birmingham 
by obviating the use of preservatives?—I see no diffi- 
eulty. I think the application of cold is perfectly easy. 
Fishmongers have their ice wells at the backs of their 
premises, where they keep their fish for a considerable 
ume. We have cold stores in Birmingham for the pre- 
servation of meat and other articles of food; and there is 
no difficulty at all in the preservation by cold in the same 
way of milk and other perishable articles ; in fact, I am 
sure that cold is more effective as a preservative than any 
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mineral or drug, and it does not alter the nature of the 
article in any way. It does not take anything from it, 
and it adds nothing to it. 

2501. Is it not a fact that many articles of food which 
have been preserved by cold, on leaving the cold store 
very rapidly deteriorate ?—I do not know ; I have no ex- 
perience of it. I have eaten meat from cold stores fre- 


quently, and I have never perceived that condition of 


things. I do not see why it should be so. 

2502. (Chairman.) Do you think that articles supplied 
to the public under the title of “fresh”—“fresh milk,” 
for instance—are sold with an implied guarantee of date, 
or is the word “fresh” merely a trade expression ?—I 
think it means milk recently taken from the cow ; I think 
that is the idea conveyed by “fresh milk.” 

2503. That is the impression upon the public, and not 
an unnatural one ?—No doubt about it—it does not mean 
material that has been kept ; it means milk fresh from 
the cow. 

2504. Therefore that milk should not contain any pre- 
servative ?—No. 

2505. Unless its presence is notified to the public ?— 
It should be declared certainly—not only its presence, but 
its quantity too. 

2506. I understand that you would not be satisfied by 
a mere notification, but you prefer its prohibition !—Its 
prohibition I should prefer, certainly, very much—more 
particularly as I consider it unnecessary. 

2507. (Professor Thorpe.} What would you understand 
hy “fresh butter”—is it something in contradistinction 
Lo salted butter 7—Yes, that is the distinction ; it is butter 
that does not contain sufficient salt to preserve it for a 
long time. 

2508. Would a butter, say, six months old, coming 
from New Zealand, and kept from “going off,” as it is 
called, by the use of boric acid, be “fresh butter” ?—I 
should call it “fresh butter.” 

2509. You would call that “fresh butter” ?—Yes, be- 
cause it is in the condition in which it. was when first made. 
It has not changed ; it has been preserved in its pristine 
condition by the cold. If it has undergone any change 
whatever in chemical composition, or if it is heavily salted, 
I should say then it is not fresh butter, but salt butter 
in the latter case. 


2510. The term “fresh butter,” of course, dates from a 


time when only salt was used as a preservative /—That 
1S so. 





2511. Is it not a carrying over of a term in another 
sense /—Perhaps it is. There is a great difference, may 
I remark, between salting articles to preserve them, and 
preserving them by these chemical substances which we 
have been talking about. It is proved that these sub- 
stances inhibit the digestive processes, while salt does 
not. Ifthe digestion of a substance without salt is looked 
upon as 100, then the same food eaten with an ordinary 
amount of salt would be 99, so there is only a loss of 
one per cent. of digestive power ; whereas, with all these 
other things, there is a very considerable amount of re- 
duction of the digestive power. 


2512. I should like to ask you from your experience of 


the working of the Food and Drugs Act whether you think 
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-it would be possible to obtain a conviction against a man 


selling butter—so-called fresh butter—some six or eight 
months old, which has only been kept in a reasonably good 
condition by the aid of boracic acid'?—The conviction 
would be on the ground that it was adulterated or that it 
contained a preservative which was injurious to health. 


‘Tt would not be a question of calling it by any particular 


name, I think ; the prosecution would be on the fact of 
there being a preservative there. 

2513. Do you think that the consumer would not be 
prejudiced if he asked for “fresh butter” by getting 
something which was not really fresh butter in the common 
acceptation of the term?—I think he might, because I 
do not know that the preservative would be sufficient to 
preserve. As I say, we find foods containing preserva- 
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tives which have not been preserved in their fresh state, 
but have kegun to decompose. That is the case with milk 
very commonly. 

2514. I am not thinking of any decomposition being 
there. I am only thinking of a man going into a shop 
and asking for fresh butter, understanding by that really 
freshly-made butter ; for that, I suppose, is what he does 
mean when he asks for it ?—As long as it is really fresh ; 
that is to say, has undergone no changes, I consider he is 
not prejudiced. 


2515. (Dr. Bulstrode.) You stated, I think, just now 
with regard to the preservatives, the use of which we have 
been discussing, such as boracic acid and formaldehyde, 
that they were prejudicial to the digestive processes ?— 
Yes. 


2516. Could you refer the Committee to your authority 
for that statement ’—There are many authorities. There 
is Forster and Schlenker in Germany ; there is Chitten- 
den in America ; there is Rideal in London ; and Annett 
of Liverpool ; and a great number of other names I could 
give you. . 

2517. Do they all agree that the use of these preserva- 
tives retards the digestive processes?/—In some dose or 
other. 


2518. In doses of varying amounts they may act diffe- 
rently on the digestive processes?/—Yes. Chittenden 
holds that a moderate quantity is not injurious, but he 
shows that a large quantity is injurious. It is impossible 
to say that a dose that would not injure one man would 
not injure another. There are idiosyncrasies, as you are 
aware, and therefore it would not be safe to give the 
drug promiscuously, and to have that drug administered 
by people who know nothing about its effects, and donot 
know anything about doses or anything of the subject. 
I think it is most dangerous. 


2519. (Dr. Tunnicliffe.) I think you said in answer to 
a question from Dr. Bulstrode that formaldehyde and 
boracic acid in your opinion exerted, so to speak, a selec- 
tive action: ?—An inhibitive action. 

2520. Excuse me a moment, a selective action upon 
different varieties of bacteria in milk or in butter, as the 
case may be?—No, I did not say that; I really do not 
know anything about it. : 

2521. You said that the rancidity of milk, the acidity 
of milk might be prevented, but other decomposition 
might go on, which was not apparent to taste or smell, 
the result of which might be injurious?—I was simply 
speaking of the extent of the decomposition then, I was 
not making the distinction that you seem to point out. 

The shorthand writer read the following questions 
and answers :—“‘(Q.) Do you think it possible that in 
spite of the production of lactic acid being inhibited, 
in other words, of the bacteria producing lactic changes 
being killed or inhibited, that there might be other 
bacteria more resistant which were producing changes 
which might produce far worse results than lactic acid 
in the human economy ?-—-(A.) I could not say I am 
sure. (Q.) Do you think it is possible ?—(A.) I do not 
see the necessity myself for employing the preserva- 
tives.” 

(Witness.) I do not think the point you speak of is 
there. 

(Dr. Tunnicliffe.) The point is there, but I did not 
gather your answer correctly. 


(Witness.) May I be allowed before leaving to say that 
I represent the Society of Medical Officers of Health on 
this occasion. They wished me to be the representative 
of their views. May I read the resolution which they 
passed, upon which I may be supposed. to act? 

2522. (Chairman.) We shall be very glad indeed to 
hear it?—This is the Resolution:—“That the Society 
strongly disapproves of the practice of adding preservative. 
chemicals to milk and other foods. That if preservative 
chemicals are added to any food ‘a full disclosure as to 
their nature and amounts should be made to the 
purchaser.” 





Dr. James Sporriswoope CAMERON, called ; and Examined. 


2523. (Chairman.) You are a member of the Royal 
College of Surgeons of England ?/—Yes. 

2524. And you are Medical Officer of Health of Leeds? 
—Yes. I am also a Doctor of Medicine, a Bachelor of 


Science, and a Master in Surgery of the University of 
Kdinburgh. f 


2525. You come before us as a practitioner as well? 
---Yes, to some extent. I am asked by the British 
Medical Association to give evidence on their behalf ; 
and I may perhaps say that I have been President of the 
Yorkshire Branch of that Association, and also of the 
Yorkshire Branch of the Associated Society of Medical 
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@flficers of Health. Ihave also held the Presidency of the 
Medical and Chirurgical Society of Leeds and the West 
Piding, and of the Huddersfield Medical Society ; so that 
I have some little knowledge of the profession. 


2526. Has your attention been directed to the subject 
of our inquiry, namely, the presence of colouring matters 
and preservatives in food /—Yes, a good deal in a general 
sort of way. Whilst I have been a Medical Officer of 
Health for ten years entirely, I was before that a Medical 
Officer of Health, and also in practice ; so I have the prac- 
tical side, as you remarked, as well as the Medical 
Officer’s side. 


2527. First, as to the Medical Officer’s side ; have you 
become aware of the frequency of these substances ?—Yes, 
we have had, especially since attention has been directed 
to the subject, a great many cases where borax or boric 
acid has been added to milk and to other foods, but 
especially to milk and butter. Then for a long time 
back we have noticed that a large quantity of peas have 
been sold which have evidently been coloured by copper. 
‘Those, perhaps, are the cases that I have noticed mostly. 

2528. Taking the milk supply first, can you give us 
the figures showing the proportion in which preservatives 
have been found?—I am afraid they would not go very 
far. I have a little table here that I have prepared, from 
which I may quote. Attention has been in Leeds espe- 
cially directed to the subject lately. I find that in 1398 
our analyst examined |200 ordinary samples of milk 


of which boric compounds were found in one, 
at least, he reported finding them in one; and 
three samples of condensed milk, of which he 


reported that in two boracic acid in some form 
was found. Then in the present year, previous to 
about the 18th September, 176 specimens of milk were 
sent to him, and he did not report borax or boracic acid 
in any of those ; and five specimens of condensed milk 
- were sent to him, and he did not report it in any of those. 
But since the 17th September 49 specimens of ordinary 
milk have been sent to him, and he has found boric 
compounds of some kind in 25 of them, that is 51 per 
cent. During the whole year fifteen other specimens, 
one pork and fourteen butters, were sent, and he found 
boric. compounds in the only specimen of pork sent, and 
in four out of the fourteen butters. In regard to these 
thirty-three samples of milk and milk products, which I 
have mentioned m which borax or boracic acid was found 
—fourteen came from inside and nineteen from outside 
our own town, that is to say, in regard, for instance, chiefly 
to the milk—and it is chiefly in milk that it has occurred 
—the products were from farmers outside, and had been 
sent principally by rail into the town. Then, in addi- 
tion to those, since the 17th September our inspector 
has taken sixteen samples, in what I call an unofficial 
manner, that is, without saying that they were for 
analysis, and dividing them each into three parts. In 
four of those sixteen boric compounds were found. 


2529. Can you tell us the proportions in which they 
were found?—In no case, I think, was there more than 
20 grains to the gallon of milk, that is, 20 parts in 70,000. 

2540. Five grains in a quart?—Yes. The analyses were 
not made quantitatively, but I had some conversation with 
the analyst on the subject, and he found that he could 
tell approximately quantitatively what the amount was br 
the method he adopted. 

2551. Do you know if boric compounds such as glacie- 
line and others are in domestic use at all ?—I do not thins. 
they are to any very large extent. I have heard very 
little of it. At the same time they are on the market. 
Glacialine is sold in small boxes at 6d., and it is sold quite 
freely over the counter in the shops. Boric acid is also 
sold quite freely ; of course it is sold for surgical purposes, 
and also distinctly for the purpose of preserving milk. 
I got the inspector to send a milk dealer only yesterday, 
he got sixpennyworth of boric acid without any difficulty ; 
_ he said it was for use in preserving milk. As to the 
domestic use I cannot say very much about it; I think 
it is probable that they are used occasionally, but I do 
not think they are used very much. 


2532. In your opinion is the public aware generally of 
the use of these preservatives ?—I do not think so at all. 


2533. And also in your opinion do you think the public 
runs any risk from their prevalence/—Decidedly. I 
think that the boric compounds are compounds which, 
like all substances having a preservative effect, that is to 
say, staying to some extent the decomposition of pro- 
toplasm, interfere naturally with the digestive processes. 
Then in regard to copper in peas, I think there is no doubt 
that copper in large doses is a poison, and in small doses 
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I cannot regard it as without effect—even in compara- 
tively small doses, if taken frequently. I think that if a 
person is in a delicate state of health—a person, say, with 
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kidneys that are to some extent diseased—there would 24 Nov, 1899, 


be a danger of increasing the mischief by the addition 
frequently of even small doses of a substance like copper. 


2534. Have you made any experiments or observations 
yourself on the action of boric acid upon the human sub- 
ject ?—No, I have not, except, of course, that I have 
frequently given it when I was in practice as a mouth 
application to babies for thrush. I have not made any 
experiments to ascertain how far it is poisonous. 


2535. I suppose there is a limit, is there not, to the 
quantity which an infant may take with impunity ?—I 
should think the limit would be a very small quantity, and 
one would, of course, want to know that the infant was 
not already taking it. If one were giving borax to an 
infant for special purposes one would like to know that 
it had not been already dosed with it to a large extent 
in its food. I think this is one of the great dangers in 
a substance like that being added without any statement 
that a drug is actually there. It might be the very drug 
that the medical man might want to use. He might be 
unknowingly giving a very much larger quantity than he 
intended to do. 


2536. Supposing an infant were to drink a quart of milk 
cecntaining 20 grains to the gallon, he would be getting a 
full dose, would he not ?—Yes, he would be getting a full 
dose. | 


2537. (Professor Thorpe.) You have mentioned more 
particularly glacialine; is that the only article of that 
character that you know of sold in Leeds?—No; there is 
boric acid. : 


2538. But you know of no other trade articles containing 
borax ?—No, I do not know of any at present. 


2559. Is infantile diarrhoea very prevalent in Leeds ?— 
It is very prevalent, and I am sorry to Say it is not so much 
less prevalent as I should like to see it. I find that during 
the first three years that I have figures for in Leeds, our 
death rate from diarrhoea was 0:98 per thousand—not in- 
fantile diarrhoea alone, but all diarrhoea, although that is 
principally infantile. Those figures cover from 1890 to 
1892. From 1893 to 1895 it rose to 1:21 per thousand ; 
and in the last three years of 1896, 1897, and 1898 it was 
1:17 per thousand. . Looking at that from a Medical Officer 
of Health’s point of view, knowing that we have been 
sending out hand-bills to all parts of the town where 
diarrhoea is prevalent, pointing out that milk ought to be 
boiled, and knowing also that we have been taking special 
precautions in the way of scavenging, it is very difficult to 
get rid of the suspicion that there is some factor which 
keeps up the amount of infantile diarrhoea, notwithstand- 
ing what we are doing to prevent it. We are taking much 
better means to prevent it than we were, say, nine years 
ago, and yet it is not less than it was. Of course, one 
must remember that a great deal depends upon the 
weather. If we have one or two years with very hot 
and dry summers, that would alter our statistics for those 
two or three years ; so that one cannot say that that is the 
only point. At the same time, it is one of those suspicions 
one cannot quite shake off. One feels that there may be 
some other factor, and I confess I have felt for a year or 
two back that possibly articles like boric acid put into the 
milk may have something to do with it. 


2540. You have a children’s hospital in Leeds, have you 
not?—We have a hospital called the Women’s and 
Children’s Hospital. 


2541. Where there are a considerable number of young 
children ?—I cannot tell you the exact number; I do not 
think it is a very large number. 


2542. Is it a maternity hospital ?—No, it is a hospital 
standing, as it were, by itself; but it has not a very large 
number, I cannot tell you the exact number, of beds. 
There are children taken into the infirmary as well. It is 
not, for instance, like the Great Ormonde Street Children’s 
Hospital, entirely for children. They take in diseases of 
women—gyneecological cases. 

2543. Are any precautions taken with respect to the 
milk supply of those places ?—I do not know. - As to our 
own fever hospital, we have a very stringent clause in 
regard to the purity of the milk, and we have very fre- 
quent analyses made of the milk. We have a large number 
of children, of course, in the fever hospital. 


2544. Would any cases of boracic acid in the milk there 
be reported ?—We get all our milk from one man, and 
analyse it. If there is boracic acid in that milk we should 
refuse to continue it. I do not think boracic acid ia 
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especially mentioned in the contract, although the quantity 
of the ingredients is; but an analysis is frequently made, 


and it has not been reported as having boracic acid to my _ 


knowledge. 

2545. Are you able to tell us anything respecting the 
specific action of salicylic acid ?—Yes ; Ithinkso. Ibis, of 
course, used in medicine very much for diseases like rheu- 
matism, and it has a very powerful action on the liver. Itis 
a frightful depressent, and is used largely in the form of 
salicylate of soda, which is an alkaline form. In fre- 
quent large doses it brings down the tension of the pulse, 
and it reduces a person to an exceedingly weak state. 
I have seen sometimes small doses of salicylic acid cause 
poisonous symptoms; but I think in those cases the 
acid was impure, containing probably carbolie acid. Of 
course, large doses will cause sickness readily. 


2546. Have you any opinion to offer as to the use of 
salicylic acid as a preservative—whether it should be 
allowed or forbidden ?—I think it should be entirely for- 
bidden. 


2547. Even if declared ?—Yes, even if declared. 


2548. You have given some attention, I believe, to the 
question of copper in peas ?—Yes. 


2549. I believe you have made some experiments as to 
the conditions under which it may be dissolved out from 
the peas ?—Yes. Some few years ago, when Dr. Maclean 
Wilson (who is now with the West Riding Rivers Board) 
was working with me, I asked him to carry out a series 
of experiments, which he did. I suggested the experi- 
ments, and supervised them step by step. This is what 
we did: Professor Fraser, of Edinburgh, had stated in 
evidence that the copper in peas was in an insoluble con- 
dition, and I thought I should like to see whether an 
artificially prepared digestive fluid would dissolve it. We 
first of all found that the tin containing the peas did 
contain copper, because we could get copper by throwing 
it down by galvanic action. Then we went on taking the 
dry peas and pounding them up, and adding a little hydro- 
chloric acid to them, and dissolving them for a certain 
length of time, and then filtering. _We got no copper 
through, showing apparently that the ordinary slight 
amount of hydrochloric acid which one might expect in the 
stomach did not dissolve any of the copper out of the peas. 
Then, to a small quantity of the peas we added a little 
hydrochloric acid, and a teaspoonful of Benger’s liquor 
pepticus. Then we incubated that for, I think, twenty- 
four hours at body heat, or a little below it—98 degrees— 
and filtered the fluid through filtering paper. From that 
liquid which had been through the filtering paper we had 
no difficulty in separating copper by the galvanic current. 
Then we tried a similar experiment using an alkaline solu- 
tion instead of an acid one. We used a little carbonate of 
soda, I think, and the liquor pancreaticus of the same 
maker—a Manchester firm. We got also copper in that. 
Then we took the residues of these two, mixed them 
together, and treated them again with liquor pepticus, 
and again we got a slight quantity, but a comparatively 
slight quantity of the copper. After we had done that we 
incinerated the remaining peas, and we could scarcely get 
a trace of copper at all. We had apparently dissolved out 
nearly the whole copper. First of all, the acid solution 
dissolved some, then the alkaline solution dissolved some, 
and then we got a further amount of copper when we 
mixed the two residues together; so we practically ex- 
hausted the copper from the peas by that process. 


2550. What is your inference from your experiments? 
—My inference is that the digestive system of a man may 
also do the same thing that these liquids, which are pre- 
pared from the stomach and the pancreas of the pig, can 
do—that the same process practically goes on. 


2551. Then may we take it that you are in conflict with 
Professor Fraser on that point?—Entirely. I should add 
that I have not seen any further statement of Professor 
Fraser’s lately ; his statement was made before these 
experiments were made, and I do not know whether he 
still adheres to it. 


2552. ‘Have you any theories as to the mode in which 
the copper is held by the peas?—No, not further than 
that-it is in the form of an organic salt of copper. Of 
course, I have heard various names given to it. I should 
suppose that it is probably in intimate relation with the 
chlorophyll, but I do not speak as a chemist on that 
matter. 


2553 Havre you any other information to give us, gene- 
rally speaking, as to what is known as to the action of 
copper ?—Copper, of course, is a reputed poison, and I 
have never seen in practice anyyreason to suspect that it 


is not so. I am aware that Professor Lehmann, I 
think it is, of Wurtzburg, made experiments some years 
ago on his students, in which he gave them, I think, peas 
containing copper, and none of them died, and he did not 
tind that there was anything very fan wrong with them. 
But Professor Lehmann was not a medical man, and ‘his. 
experiments were made-upon healthy individuals, and, 
after all, only over a comparatively short time—I mean 
that his results were immediate results, not remote results. 
What I fear in slow poisons like copper is that the result 
would remain long after the giving of the copper. I might 
perhaps be allowed to draw an analogy from the manner 
in which lead poisoning occurs. It is frequently said 
that if such a large quantity of peas contain- 
ing copper is sold, medical men ought long ago 
to have pointed out cases of copper poisoning due 
to peas. I was in Huddersfield as Medical Officer at. 
the time that it came to be known that lead was in our 
water supply. For several years after I knew myself 
that lead was in the water supply, while I was looking 
out carefully among my infirmary patients for traces of 
lead poisoning I found only a very small number, and L 
found that such cases were not reported in the statistics. 
given me fortnight by fortnight from the Medical Officers. 
of the various districts of the union, although meanwhile 
I came across a few in private practice. For several. 
years they were comparatively few. Then when it 
became well known that lead was a possibility in the water 
supply it seemed as if medical men were much quicker to. 
detect symptoms of lead poisoning ; and one might almost. 
say that when it was known that lead was largely in the 
water, that almost a new clinical history of lead poisoning: 
had to be written. Instead of the classic lead poisoning 
of Tanquerel we had really to enlarge our descriptions, for 
we found lead poisoning took very much more numerous 
forms than had been suspected. I think in the case of 
copper if it were generally known who had used copper 
that in the course of 10 or 15 years there would be a 
large amount of information as to what amount of danger 
copper might do; but in the meantime a medical man 
on going to see a patient suffering, say, from an acute ~ 
attack of kidney disease, has a suspicion that the man has 
been injured, perhaps years before, in regard to his 
kidneys, but he does not know anything about that man’s: 
diet during those years, and the man himself does not. 
know whether he has been taking copper in his peas or 
not. 

2554. Is copper a cumulative poison ?—To some extent, 
yes. 

2555. But not to the same extent as lead?—I do not 
think quite so, but I do not think we know quite sufficient 
to speak dogmatically upon that subject. It is found, I 
believe, also in the bile. 

2556. Have you had any case of copper poisoning under 
your observation ?—No. I remember one or two cases 
where I had brassfounders who were suffering from 
symptoms that I was at the time inclined to consider due 
to copper poisoning ; but I am not quite sure on recon- 
sidering whether the zinc may not have had something to 
do with the poisoning there. Although there is not very 
much evidence about the chronic poisoning there is plenty 
of evidence, of course, of acute cases. 

2557. Speaking as a Medical Officer of Health, are you 
inclined tc favour the legalised use of preservatives ?—No. 
I should rather be inclined to put it in this way—that 
anything not a natural constituent of the food, or if a 
natural constituent of the food, anything which is put in 
in larger quantity than it would naturally appear—in ex- 
cessive quantity—ought to be declared to the purchaser at 
the time of the purchase just as muchas chicory should be 
declared when it is put into coffee. I should state that 
the colouring matters like copper and the compounds of 
boric and salicylic acids, I should of course bar altogether. 
In the case of compounds like formaldehyde, anything 
of that sort ought to be declared, I think, so that a man 
should know what he is taking, and should have a right 
to refuse to take it. 


2558. Have you had any knowledge of the use of formal- 
dehyde ?/—Not as a food preservative. 


2559. (Dr. Tunnicliffe.) I should like to ask you if you 
have made any experiments for a shorter time than 24 
hours in the digestion of the peas and copper—you said 
you incubated it 24 hours, I think?—I think it is very 
likely we did, but I do not remember at present. A man 
generally goes to the closet only once a day, and I think 
the probability is that if he took peas the peas would 
remain in his digestive canal for getting on for 24 hours ; 
so it was an approximate imitation of the natural process. 
Of course in a laboratory experiment 24 hours is a con- 
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venient time to take, because you go to your laboratory 
about the same time again next day. 

2560. The question is the time of digestion, not the 
time of remaining in the alimentary canal; that is the 
reason I ask the question ’—The whole of the time it is in 
the alimentary canal, or nearly the whole of the time, it 
is subject to the different digestive processes—in the 
stomach to acid digestion, and in the intestines to alkaline 
digestion ; and so for that purpose we tried two pro- 
cesses to see whether either and both would have some 
effect. 


2561. Do you think that the active absorption of copper 
might go on under the influence of digestion in the large 
intestine, for instance?—Yes, in the large intestine I 
think it might to some slight extent be absorbed ; but 
it would be principally in the small intestine that 
digestion would occur. 

2562. Can you tell us the average time of food remaining 
in the stomach ?—I do not rememiber what it is at present ; 
I should say probably about two or three hours. 


25635. May I ask you what you mean in your synopsis 
by “antiseptic ingredient limits protoplasmic action ” ?— 
There is a natural alteration of tissue which takes place 
—sometimes a destructive alteration—more frequently 
destructive than otherwise—and all the processes or 
changes are limited by the action of these antiseptics. 
Of course the most common result is the limiting of the 
fermentative processes. All fermentative processes more 
or less consist in breaking down higher forms into lower 
forms, reducing sugar, for instance, into carbonic acid 
and alcohol. ‘Anything of an antiseptic nature would pre- 
vent that action probably partly by restraining the action 
of the bacteria or the enzymes that were present. Of 
course, the digestion in the alimentary canal is due to 
enzymes of various kinds which are interfered with to 
some extent by antiseptics. 


2564. Do you think it necessarily follows that if a sub- 
stance has an inhibitory action with regard to the life of 
a given bacillus it will have also an inhibitory action with 
regard to the life of any other bacillus or micro-organism? 
—I think the probability would be that it would have to 
some extent—not always to the same, but to some 
extent. 


2565. It must be a matter of quantity, very likely ?—I 
think there is a certain amount of selection, and that 
a thing which would destroy one bacillus would not destroy 
to the same extent another bacillus; but I think that 
anything of an antiseptic nature, such as boracic acid, 
would probably do more than merely destroy the bacillus 
—it would render the material, in which it is, less prone 
to break up easily. 

2566. Anyhow, you admit that there would be a selec- 
tive action with regard to antiseptics ?—Yes, in regard to 
bacteria. 


2567. With regard to the action of the acid upon the 
bacteria?—Yes, it would select to some extent the 
bacterium. It would act more powerfully upon certain 
bacteria than upon others. I think that is the way I 
should prefer to put it. 


2568. Therefore, you would regard with some suspicion 
any @ priori statement as to the necessarily poisonous 
effects of antiseptics qua antiseptics—do you follow my 
- question ?—I do not quite see the “therefore.” 


2569. Would you think that because a substance acted 
like formic aldehyde in preventing the decomposition of 
milk it would, as such, necessarily be poisonous to man or 
to a higher animal, irrespective of quantity ?—I think my 
position would be rather that a thing like formic aldehyde 
which would prevent the decomposition under bacterial 
action of certain organic substances would also retard 
the decomposition of the food into the peptones that we 
want to have for nutritive purposes. 





2570. Would you say that without experimental data? 
—Yes. I should think that was a probability. 


2571. (Dr. Bulstrode.) Do you know of any substance 
which has what you spoke of just now as a selective action 
upon bacteria. I mean not a relatively selective action ; 
but an absolutely selective action, so that it would touch 
some bacteria, and would leave others absolutely alone ?— 
No, I do not quite know that, but I think one might sav, 
for instance, that carbolic acid would act less powerfully 
upon typhoid bacteria than it would upon ordinary putre- 
factive bacteria. 


2572. In the same way that different degrees of heat 
will produce a certain effect on one bacterium, and 
another on arother one ?—Yes. 
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2575. With regard to this very interesting question of 
infantile diarrhoea, and the possible connection between 
the preservatives and the maintenance, as I understand 
you, of diarrhoea in our large towns, your position would 
be, would it not, that possibly boric acid may be one 
factor in preventing the fall which we as sanitarians were 
led to hope might have taken place ere this?—That is 
exactly it. I merely throw it out as a thing that has 
struck me ; but I cannot give you anything to prove it. 


2574. Can you tell us when the diarrhoea is most pre- 
valent ?—In the autumn. 


_2575. Can you tell us when the preservatives are more 
likely to be used in milk ?—Certainly at the same time— 
when the weather is hot. 


2576. And what class would ba most likely to get the 
preservatives, do you think?—The poorer class, because 
the milk is less carefully carried to them, and is apt to be 
kept longer on the way. They are apt to get it after the 
wealthier class have had their supply. 


2577. Have you ever made any investigation in refer- 
ence to this infantile diarrhoea or outbreaks of infantile 
diarrhoea, as to whether preservatives in milk have been 
an element of causation ?—No, I have not any special ob- 
servations with regard to that. 


2578. But you would rather be inclined, as I gather, to 
put preservatives and the history of lead poison- 
ing somewhat on the same level?—I think it 
was rather in regard to poisoning by copper that 
I was speaking of lead poisoning. I was drawing an 
analogy, and my special object in saying so much about 
that was rather to show that an important and egregious 
poison like lead might be overlooked for years, although 
it is present; but as soon as people knew it was present 
then medical men had an opportunity of judging what the 
effects were. I wished to argue on the same lines that if 
it was declared that copper existed in certain things in 
which, of course, we, as medical officers, know it does fre- 
quently exist, then the people who bought it would have a 
sort of mental note that they had taken copper at that 
time, and if their doctor asked questions about it they 
would be able to tell him so; but at present they know 
nothing about it. 


2579. Do you think that the labelling of the fact that 
the milk contained, say, boric acid would meet the objec- 
tion which I know you have towards it?—I should per- 
sonally prefer to forbid it absolutely, I do not think it is 
at all necessary ; it is quite possible to preserve milk with- 
out it. 


2580. Would you prefer if it were labelled to have the 
amount stated as well?—That would be very difficult ; 
I do not think a man could really tell the amount exactly. 


2581. Do you think that unless the amount were put 
on it would protect the public and also afford the medical 
man assistance in the treatment of disease which he ought 
to have ?—I am rather inclined to think the result would 
be that if a man put ona label saying : “ This milk contains 
boric acid,” the doctors would very soon say, “You must 
not drink that milk at all.” 


2582. You think that would be the effect of it?—Yes, I 
do not think people would buy milk with boric acid after a 
little while. 


2583. What do you think the medical profession will do 
now, suppose as a result of this Committee nothing hap- 
pens? Do you think it would modify the attitude of the 
medical profession towards the prescription of milk ?—- 
If this Committee reports that there is a great deal of boric 
acid put into milk, but it is not desirable to do anything ; 
if this Committee also said that boric acid did no harm 
whatever—a position which I do not suppose the Com- 
mittee would ever take—then probably a certain number 
of the medical profession would follow the suggestion that 
it was a harmless thing, and would not interfere. If, on 
the other hand, this Committee were to come to the con- 
clusion that a large quantity of boric acid was put into 
milk, and that it was a dangerous thing, I think then that 
medical men generally would be inclined to inquire a little 
more about it, and would advise people to make inquiry 
whether boric acid was in their milk. But I do not think 
that that would apply immediately to the poorer class, whe 
suffer most from diarrhoea; they do not consult a medical 
man until they are very ill indeed, and they are not acting 
generally speaking under the advice of a medical man. 


2584. They might be suffering for some time from a 
condition which perhaps contra-indicated boracic acid, 
and yet be receiving large doses of it ?—Yes. 

2585. Have you ever been called to cases of diarrhoea in 
children which you thought might have been caused by 


> 


Dr. F.& 
Cameron. 





24 Noy. 1899, 





Dre J. Ss. 


Cameron. 





24 Noy. 1899. 





10 Jk 10) 
Mann. 


88 


boric acid ?—It has never occurred to me. I have not 
been in practice during the last ten years, and it did not 
occur to me at any time when I was in practice that the 
diarrhoea was due to boric acid. Of course it is largely 
since that time that the use of boric acid has become so 
prevalent ; I mean the use of it was not so great before. 


2586. You have not been able to trace the behaviour of 
diarrhoea in Leeds side by side with the extended use of 
preservatives, have you?—Except so far as I have men- 
tioned the figures already, namely, that during the first 
three years of the last nine, our death rate was lower ; 
during the second period it was higher; and during the 
third period it was a little lower than during the second, 
but higher than during the first period. I can give you, 
of course, if you like, the exact data I have got; but I 
cannot give you the quantities of boracic acid. We have 
not heard very much of it until lately, we have not known 
much about it; but I have no doubt it has been there, and 
it has been certainly increasing. I may add that in the 
last two years—1897 and 1898—the death rate from 
diarrhoea has been 158 and 1:24. Those are with two 
exceptions the highest death rates we have had during nine 
years, and we have not had two consecutive years with 
quite such high death rates; fortunately, the year before 
brought down the-average of the triennium. 

2587. (Chairman.) Would you prohibit the use of 
colouring matters in food ?—No, I think not; but I should 
certainly advise that they be declared. I think that what- 
ever is put into a food which is not a natural constituent of 
the food ought to be declared. 

2588. You are aware I suppose how prevalent colouring 
matter is in certain dairy products—cheese, for example ? 
—Yes. 

2589. I suppose in Huddersfield your people will not 
touch cheese unless it is highly coloured ?—They eat Stil- 
ton cheese, which is not very highly coloured. 

2590. Do the working classes there eat Stilton cheese ?— 
I do not think they get the chance very much. 

2591. Take those two bottles; one contains a coloured 
sample of lard, and the other a sample out of which the 
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colour has flown; it is a fugitive colour—(Handing two 
samples to the witness.) Would you think it necessary to 
declare that a cheese coloured up to that standard, which 
is the usual standard, I think, should be declared as 
coloured ?—I should not think it necessary in regard to 
cheese. I think the colouring matter of cheese is generally 
annatto ; Iam not quite sure, but I think it is. 


2592. Would you approve of a classified schedule ?—I 
should be inclined myself in regard to the colouring matter 
in milk sold as milk, to forbid it absolutely. I say the 
use of annatto, which is probably a perfectly harmless 
thing, is misleading; it is put into the milk deliberately 
to make the milk look richer than it is. 

2593. The same may be said of the cheese, may it not? 
—Yes, it might be; but, of course, cheese has been so 
universally used coloured for such a very long period of 


, time that people have got accustomed to it. 


x 


2594. (Professor Thorpe.) Would you prohibit any 
colouring matter in butter’—No, I should not care so 
much about it in butter. 

2595. There is no suspicion there of altering the rich- 
ness /—No ; people know that butter is artificially coloured 
I think pretty well. 


2596. (Chatrman.) Might I ask if you would hesitate to 
eat preserved peas which you know to be coloured with 
copper /—Do you mean for a single occasion ? 

2597. Habitually ?—I should not take them habitually 
certainly. 

2598. You would not ?—No, I would not have them in 
the house. 

2599. And would you warn vour patients against them ? 
—I should warn-my patients against them. I do not 
think that a single dose, if one may call it so, a tablespoon- 
ful, say, of peas containing half a grain of copper to # 
pound, would do a person any harm ; not a single dose. 

2600. If I understood your evidence rightly, you con- 
sider that the effect might be cumulative ?—Yes, I think 
80. 


Dr. Joun Drxon Many, called; and Examined. 


2601. (Chairman.) You are a Doctor of Medicine of St. 
Andrews, a Fellow of the Royal College of Physicians of 
London, a Member of the Royal College of Surgeons of 
England, and a Licentiate of the Society of Apothecaries ? 
—I am. 

2602. Also a Professor of Forensic Medicine and Toxi- 
cology, Owens College, Manchester, and Examiner in 
Forensic Medicine in the London University, and the 
Victoria University, Manchester ?—Yes, I am. I might 
also add, if you will allow me, that I am physician to a 
hospital, and that has a little bearing on what I shall have 
to say. I am physician to the Salford Royal Hospital, 
which may possibly give a little colour to my evidence 
from the clinical aspect. 

2603. I think you are prepared to state to the Commit- 
tee certain conclusions at which you have arrived as to 
the effect of the addition of certain substances to food ?— 
Yes, I am. 

2604. Will you proceed, if you please ?—First of all, 
with regard to so-called preservatives generally, the 
ground on which I base objections to the use of such sub- 
stances in food may be divided into four heads. (1) 
In the first place, some of these substances are in them- 
selyes undoubted:y injurious, intrinsically injurious, and 
(2) some are probably injurious under like conditions. 


2605. You are talking now only of preservatives, I 
understand ?—Yes, and (3) as to whether or not the 
preservative has such action on the food as to retard 
and in some degree even, possibly prevent, diges- 
tion of that food, at any rate to retard it. .Then 
there is (4) a further ground of objection, a 
fourth ground, which is that these preservatives added 
in the proportion in which they are added, to foods 
to preserve them, do not absolutely sterilise the food. 
That is pretty well proved by the fact that if you add a 
certain quantity, say, about 30 or 33 grains of boric acid to 
the milk it will keep it sweet for a certain length of time, 
and only for a certain length of time, showing that its 
power of preservation is limited. I think I have grounds 
for believing that preservatives so added to milk in this 
way, boric acid particularly, may keep the milk sweet, so 
far as any ordinary appearance, or the evidence of the 
senses in the ordinary way gdés, and yet may admit of 


certain changes in the milk which produce injurious pro- 
ducts, due to the presence of micro-organisms. 
In the first place, with regard to milk, I believe 
that the addition of boric acid to milk is pre- 
judicial to the nutrition of infants who obviously live 
for the most part on milk. Further, I believe, and with- 
out having direct proof, I have very strong grounds for 
believing, from observations among the out-patients at 
the hospital with which I am connected, which, I may say, 
is placed in a district. abounding with poor people, that 
women feed their young children on milk to which these 
preservatives have been added, especially boric acid (by 
that I include borax, which, of course, is only a combina- 
tion), and with very prejudicial results to the children, so 
far as their nutrition goes, and by causing diarrhoea, 
vomiting, and other similar troubles. On two occasions 
this last summer, before I knew anything at all about 
this inquiry before your Committee, women brought 
children to the hospital who were very much emaciated 
and suffering from constant diarrhoea which is usually 
attributed to changes in the milk produced by the 
summer heats. I obtained specimens of milk in both 
these cases, and took them to my laboratory, and I ascer- 
tained the presence of boric acid in both specimens. 


2606. In what quantities ?—I am not prepared to Say ; 
I merely ascertained its presence. The quantity of milk 
furnished to me was too small to permit of anything 
further ; in fact, one of the women had brought the bottle 
which the child was sucking, and I emptied it on the 
spot_into another bottle, and took it away; the other 
woman brought me a specimen; both specimens were 
too small to ascertain the amount. That is one ground 
on which I would object to the presence of boracic 
acid in milk. If I might state my opinion I would say 
that boric acid, in my opinion, ought not to be allowed 
to be added to milk at all, which forms the funda- 
mental nourishment, in fact the entire nourishment during 
the early months of childhood; and although I cannot 
give you any direct proof—no demonstration, that is to say 
—of injury, I can give you the result of my experience 
und T say that it strongly points to the fact that injury to 
the health of young children is caused by the presence of 
boric acid in milk. . : 


2607. Did you follow the history of these two children 
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any further?—No, excepting that when I to.d the 
mothers to use for a time preserved milk, the women 
brought the children another time, and the diarrhcea nad 
ceased, I cannot pretend to say anything further, be 
cause, as you probably know, out-patients at a hospital are 
not like private patients, and you cannot follow them up. 
They disappear, and the only conclusion you draw is that 
the child is better ; it is quite true the child might be 
dead. I cannot say I followed them up, I have no means 
of doing so. I have seen myself several cases of boric 
poisoning not produced by food, but, in some instances— 
in two or three instances at any rate—by applications to 
the surface of boric ointment to wounds. Not very long 
ago I was called by one of my surgical colleagues in the 
hospital to see a case, to know what was the matter with 
a patient, and I saw at once that it was a case of boric 
poisoning. He had a purpuric rash on the body, and 
the patient was feeling depressed and losing appetite. 
[ have also seen another case in a child that I remember, 
oF two cases—a.so hospita: cases—in which the child 
was very ill-nourished, and in a very feebie state of 
health. I accidentally learned in the one case, in the 
cther case I inquired, having had the suggestion made 
that the mothe: was applying borax and honey to the 
child’s mouth, and had been doing so for many weeks. 
This is a common remedy, and a very useful remedy for 
what is commonly called thrush; but the mother, in 
her anxiety to. keep the child well as she thought, had 
gone on administering this stuff for a considerable 
period—many weeks; when it was stopped the child 
quickly recovered. I do not absolutely say that it was 
cause and effect, but my suspicions are strongly directed to 
that view. That is an instance, and perhaps the only one. 
There are very few instances where you can give any- 
thing like direct evidence of what you may call chronic 
boric poisoning—acute poisoning is not uncommon. It 
does not occur to me to say anything more about the borax 
just now. The same objections in a degree would apply 
to the use of formalin, because formalin hardens organic 
matter, and certainly retards if it does not altogether pre- 
vent digestion. Of course it is a question of degree. If 
present to a very large amount it would absolutely pre- 
vent digestion ; but in the amount in which it is added 
as a preservative usually, as far as my knowledge goes, it 
would probably not absolutely prevent, but would retard 
the digestion of such foods. This is particularly the case 
with the pancreatic digestion. I made a few experimenis 
myself, upon which I do not wish to lay any great stress,’ 
because they were done for my own satisfaction rather than 
for any special purpose; but I certainly could see very 
plainly a very small amount of retarded pancreatic diges- 
tion. 


2608. As to the relative frequency of boracic acid an 
formaldehyde ?—In milk, are you speaking of ? . 


2609. Yes?—This is a little wide of my duties, but I 
should myself say that there is no doubt that boric acid is 
much more frequently used; I mean to say I am not a 
Medical Officer of Health, and it is not my business to 
analyse these things or to go into the statistics of them. 


2610. No, but you have just mentioned an instance in 
which you did undertake an analysis, or direct an 
analysis ?—That was in my own laboratory for private pur- 
poses—really just as a private investigation. I was going 
on to say with regard to the other substances, as an in- 
_ stance of the first mentioned Se that is, of preservatives 

that are undoubtedly prejudicial in themselves, I would 
mention salicylic acid. Of that I can give personal ex- 
perience, as it happens, and, with your permission, I will 
communicate it. 

2611. Please do?—Last year, in the summer—not this 
present summer, but the summer before—at lunch at the 
club, I took to drinking cider, and I got an acquired taste 
for the cider, and continued taking it for many weeks. I 
began to feel a peculiar tendency to looseness in the bowels, 
not a diarrhoea, but a distinct looseness in the bowels. 
Furthermore, I felt never, as it were, thoroughly relieved 
after motions. This went on for a time, and I could not 
understand how it was. I thought it was accidental in the 
first place, but it kept going on week after week. I did 
not care to take any medicine, and I began to cast 
about what possibly could be the cause of it. I went 
aver the things I had been in the habit of taking, 
md of the things I was takmg at that time. IT 
could not think of anything until it struck me 
about this cider. So I ceased taking the cider, and in 
two days I was all right. I gota bottle of ‘tie same sort 
from the stewar‘d of the club, took it to my laboratory, and 
found salicylic ucid in it, and, needless to say, I have not 
taken cider since. It is very seldom that you can get any- 
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thing like a salisfactory demonstration of the action o/ 
these things when they are taken in infinitesimal doses. 
Take a poison like lead—chronic lead poisoning nobody 
would dispute, of course—but I would willingly 
drink lead water, for a limited time, that would 
poison me eventually. Many of the experiments that 
have been made with food preservatives to prove 
their innocuousness are simply made for a limited 
time, and they are of no value whatever. There 
is not the least doubt that a small quantity of water that 
would eveniualiy cause chronic lead poisoniag, and bring 
on colic, paralysis, and all the other symptoms, might 
be taken for a limited time—I would drink it for a 
week in the ordinary way without any compunction and 
without any effect, supposing, of course, it was in an 
infinitisimal quantity, for I would not say I would take 
it in any strength. 

2612. (Dr. Bulstrode.) I rather gather from you that 
your view is that the lactic acid taint in milk need not, or 
should not, be taken as an evidence of the degree of harm- 
ful changes which have taken place in the milk ?—I would 
rather say there may be other changes taking place inde- 
pendently of that. which may produce injurious sub- 
stances. 


2613. Would you say that it is possible, or could you 
give any evidence to show that the addition of boric acid 
might inhibit the lactic changes, while not inhibiting the 
vital manifestations of other micro-organisms ?/—I cannot 
give you any direct evidence. Again, I have made some 
rough experiments, but I do not want to lay 
much stress upon them, because I have _ not 
attempted to follow these things up. It is a very time- 
consuming matter. I went so far, for instance, as to take 
milk in the fresh state, and estimated the amount of 
micro-organisms in a drop, and then to the same milk 
added some boric acid, and kept it for some little time, at, 
the end of which time—it would be something over 24 
hours—the milk was apparently quite sweet, and I could 
not detect any difference in it, but there was a consider- 
able multiplication of the micro-organisms. 


2614. Do the bacteria producing lactic acid form spores, 
as far as you know?—That is out of my line ; I cannot. 
venture to give you an opinion on that point. 


2615. With regard to your statements in reference to- 
the harmful effect of preservatives, such as we have been 
discussing upon the digestive processes, are you familiar 
with the experiments of Chittenden, Rideal, and Fouler- 
ton {—Yes. 


2616. Do you think they all point in the direction 
which you have been stating ?/—They mostly do. 


2617. That is your reading of them, that they all point 
in that direction?—Yes. There are a number of other 
experiments which possibly you can get from foreign 
sources. I do not much care for experiments done for 
a special object, but there are a number that have 
been done abroad—in Germany and Switzerland— 
on the same subject, and they all point in the same direc- 
tion with various degrees of force—that is to say, some 
draw more forcible conclusions than others, but mostly 
in the same direction, namely, that these preservatives 
do inhibit the action of enzymes. 


2518. Perhaps you would mention three workers who 
you consider bear out that view most apart from Chitten- 
den, and those whom we have already referred to ?—Bliss 
and Novy, in the Journal of Experimental Medicine— 
that is an American journal. 


2619. Date ?—January, 1899. With regard to formalde- 
hyde there is Zuntz, and there is another paper by Benedi- 
centi in the “Achiv fiir Anatomie und Physiologie” 
(the “Physiologische Abtheilung”) for 1897. Then 
another is Linossier in the “ Bulletin de Therapeutique” 
for 1898; he gives an account of experiments with 
formaldehyde. He says that 2-5 per thousand arrests 
the action of the pancreatic ferment, and 0°6 per thou- 
sand has a very pronounced effect. A certain quantity 
of albumen was divided into two equal parts,. and one 
was subjected to the action of the pancreatic ferment 
alone, and the other had formaldehyde added. He found 
five parts of the albumen digested in that which was 
not doctored. With the other, to which 0:6 per thou- 
sand of formaldehyde was added under the same con- 
ditions as to temperature and everything, only 1:5 of the 
albumen was digested. 


2620. Have you made a special study of forensic medi- 
cine and toxicology ?—I have. 

2621. Can you give the Committee any instances of 
harmful results from the consumption of coppered 
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peas ?—That is a question I have devoted a considerable 
amount of attention to. I cannot give you any direct 
information. \l may say that formerly verdigris, the 
copper acetate, was regarded as a very poisonous -sub- 
stance. I can remember as a ehild being taught 
to regard it as something of powerful potency. 
Then the pendulum swung back, and until quite 
recently the toxicological world regarded it as not 
a poison at all, or, rather, as only a poison in large 
doses. Now recently experiments have been made, and 
some observers on the Continent, competent observers, 
Filehne, for instance, Professor of Pharmacology at one of 
the German universities, states distinctly that he has 
produced chronic copper poisoning, which is com- 
parable with the chronic poisoning of the other heavy 
metals, such as lead. So far there is no very direct 
evidence, but if I may be allowed to express my 
opinion, I would distinctly say that copper in 
peas ought to be prohibited on different accounts. It 
fulfils no condition except to improve the appearance vf 
the peas. In the case of the food preservatives, you 
have some grounds, or there may be some grounds urged, 
namely, that these foods cannot be sold*or kept or dealt 
with unless they are preserved in this way, whereas the 
copper in the peas does not tend to preserve them in 
any way, does not add to their flavour, and does not add 
to their efficacy in any shape or form, but simply adds 
to their appearance ; and, further, copper is not a natural 
constituent of the body. 


2622. Supposing the statement was made to you that 


. cOpper was a preservative, and that peas to which copper 


was not added underwent decomposition more rapidly 
than those to which it was added—what would you say 
then?—I am supposing that the peas are preserved. 
tinned peas, and that they are preserved in the same way 
that they tin vegetables generally. In those cases they 


_-are not supposed to add any preservative ; they do it 


simply by sterilising and then excluding the presence of 
air. I am quite prepared to admit that copper or any 
metal will inhibit the growth of micro-organisms to a 
limited extent ; there is no question about that, but so 
much the more preservative action you get from the 
copper so much the more harm would it do to the human 
being who ate it. I have declined on many occasions to 
give evidence in these trials. I have been approached 
with the view of giving evidence in defence of these 
things, but I have declined, because I think it an im- 
moral thing all round. I certainly could not go to the 


length of saying the thing in minute occasional doses was 


harmful, but I could not support it im any way. 
I have known experts give evidence after living 


_on these peas, for instance, taking them each day at a 


meal for a week, and then going into-the witness-box and 
saying they were:no worse. I do not believe in such 
evidence one jot. « 

2623. Have’ you got any evidence which you can put 


‘before the Committee tending to show that colouring 


matters other than’ copper*are injurious’to health—I 
mean actual evidence?—But what kind of colouring 
matters ? 

2624. Colouring matters which in your experience are 


-used for the colouring“of one or another food stuff?—I do 


not think I have any experience except in reference to 
the copper. That is a toxicological matter; the other 
colours, the indifferent colours, do not come under my 
cognisance. 

2625. Has chromate of lead ever come under your 
cognisance?—No. I have not seen a case of chronic 
poisoning with it. I have seen chronic poisoning in a 
workman, but that was a different thing—the poison was 
inhaled, probably. | 

2626. (Dr. Tunnicliffe.) Do you think that under cer- 
tain conditions in the case, for instance, of formic alde- 
hyde—which is a very powerful antiseptic, and acts in 
very small quantities—that the addition of formic alde- 
hyde, presuming it is declared, is justifiable in foods ?— 
I do not think it is. 

2627. Not when it is declared even?—I should like to 
draw the line.this way : I would like to. begin, first. of all, 
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by saying f do not think it is justifiable to add any known 
preservative whatever to milk ; that I would be absolute 
upon. With regard to other foods, 1 am against it, 
but any foods which are taken, so t0 speak, not regularly, 
and which do not constitute the staple of a person’s food- 
stuff, may be taken at intervals without any harm; I 
daresay ; ib is quite possible—I do not want to be too 
dogmatic about it; but certainly, as to milk, I would 
object most strenuously to any preservative whatever 
being added. 


2628. Even one part in 100,000?—Yes, in the case of 
milk. Might I be allowed to say that it has been stated. 
by advocates in favour of it that the conservation of foods 
by means of ordinary salt is comparable in a way to boric 
acid? Of course, anybody would know probably that it 
is not comparable at all, because common salt\ 
constitutes one of the chemical ingredients in the human 
body ; it is found in the tissues, and is necessary to the 
action of the gastric juice; whereas boric acid does not 
exist normally in the human tissues. Therefore, preser- 
vation by these is on two different lines. In the case 
of common salt the harm that is produced in ham and so 
forth is simply by rendering the substance less digestible ; 
ham is undoubtedly less digestible than the lean part of 
fresh meat; but, once digested, then the harm ceases, 
there is nothing due to absorption; whereas with 
boric. acid we are not sure. I cannot give you direct 
evidence about it, but it is not a natural component of the 
human body, and I believe myself, and have believed 
long before this Committee was appointed, that, especially 
in poorer! neighbourhoods, a lot of the diarrhoea that 
young children suffer from is not due, as is generally put 
down, to the milk going sour—I ought to have! 
said, by the bye, in the case where I tested 
the specimens of milk, that they were not acid; they 
did not give an acid reaction, and, therefore, the lactic 
fermentation had not gone on in them—but I believe ‘it’ 
is due, in some measure, to the presence of preservatives, 


2629. Would you be good enough, if you can, to give the 
Committee any information with regard to the fact as to 
whether formic aldehyde is absorbed into the body or not? 
—That I cannot. It is a substance quite new as regards 
internal use, and I have no toxicological information with 
regard to it. It has only recently come into use, and I 
have no knowledge of its action. Experimentally it has 
been found to be a blood poison—it converts hemoglobin 
into hematin, but that is, of course, in large doses, and 
I am not prepared to say anything about its toxic effects 
in small quantities. 


2650. Would you be prepared to agree or disagree with 
this statement made by Professor Kunkel, namely that the 
poisenous effect.of formic aldehyde, as far as the higher 
animals are concerned is small in proportion to its antiseptic 
efficacy—that is, the passage ; perhaps you would like.to 
read it yourself. (Handing the book to witness)’—He 
only says it seems to be in comparison; he does not say 
absolutely ; but ‘‘seems to be.” I cannot give an opinion 
because I have no experience. 


2631. That is a very definite opinion, would you agree 
with it, or would. you. not?—I do not know, 1 
have no means of knowing whether the action of the for- 
maldehyde on the higher animals.appears.to be slight in 
comparison with its bacterial action. I presume he means 
that by the word Bakterienwirkung ; but I.do not exactly 
know what he means by Bakterienwirkung. Is it the 
“action on the bacteria” ? 


2632. He means antiseptic action, I take it?—I pre- 
sume so. I am not prepared, to answer your question 
because it is a matter that would require a good deal of 
experimentation to determine, and I have not devoted any” 
attention to it. 

2633. (Chairman.) I do not know that we have any 
other questions to ask you; have you any other point 
which you would like to add ?—I did not come prepared to 
give a long account; I came rather prepared to 
submit to examination. 'That is what I thought probably 
T should be required to do. I do not think I have got 
anything that I need trouble you with further. 
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Dr. Henry Epwarp ANNETT, called; and Examined. 


2634. (Chairman.) I believe you are a Doctor of Medi: 
iat and that you have a Diploma in Public Health /— 

es. 

2635. You are engaged in the University College Labo- 
ratory, Liverpool, I understand /—Yes, in the Thompson- 
Yates Laboratory for pathology; at present I am de- 
monstrator in tropical medicine and tropical pathology. 


2636. I think you have given your attention to the 
study of the result of the use of preservatives in milk ?— 
I have performed several experiments on the use of 
formalin and boracic acid in milk. 


2637. Could you tell us if you have found these pre- 
servatives in general use ?—I could not say that. I have 
not taken sufficient samples of milk to be able to tell 
whether in Liverpool the preservatives are very much 
used. 

2638. But you have found them present in milk ?7—Yes, 
I have in a few samples. 

2639. Perhaps we had better take the formic aldehyde 
first; are we to understand that you detected that 
preservative ?—I applied one test, the phloro - glucin 
test, and obtained distinct. evidence of the presence of 
formalin in a few samples. ; 


2640. What conclusion did you come to as to the action 
of these agents upon the milk?—I concluded from a 
number of experiments, which I have recorded in the 
Lancet of November 11th, that formalin, or, rather 
formaldehyde, in milk in the proportion of i in 50,000 
had a retarding action wpon the growth of kittens to the 
extent of 29-6 per cent. 


2641. Can you tell us what that would be in a quar 
of milk?—Offhand I could not say. I took five kittens 
which were just able to lap milk, and four kittens as 
control kittens. I endeavoured as nearly as possible 
to obtain kittens of the same age from the same cat in 
each set; for instance, two kittens out of a. number of 
four from one cat I had in my group, which I treated 
with this formalised milk, and in the control group I had 
also two kittens or one from the same cat. In the case of 

the kittens treated with formalised milk, the. average 
total increase for five weeks amounted to 177.6 
grammes, and the average total increase for the same 
number of weeks in the control kittens amounted to 251-1 
grammes, so that the retarding effect upon the growth 
as estimated by the increase in weight of these kittens 
amounted to about 29.6 per cent. Then I treated 
four other kittens with formalised milk, having 
formaldehyde in the proportion of 1 to 25,000. These 
experiments were carried out exactly on similar lines to 
the first ones which I have mentioned. The total average 
increase for six weeks in the case of kittens treated with 
formalised milk amounted to 196-6 grammes, and in the 
set of control kittens to 325-7 grammes. This means a 
retardation of nutrition amounting to 39-6 per cent. 
Further, I took another set of five kittens, which T treated 
with milk having formaldehyde to the extent of 1 in 
12,500, and I had a set of three kittens for control. I 
found that the average total increase for five weeks 
amounted to 96-4 grammes, and in the control kittens to 
312:5 grammes, showing a retarding effect of 69-1 per 
cent. These kittens were kept under the most favourable 
conditions. They were not kept in a room such as is 
generally used for experimental work in laboratories, but 
they had as much fresh air as they could. They were 
each kept in a little area which was continually warmed 
by the sun in the middle of the summer. 


2642. Before you go any further I should like to ask 
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you if you have formed any conclusion whether the agent 
has this retarding effect directiy through the digestive 
tract or by making the substance, the milk, indigestible? 
—That I have not yet tried. The work of Dr. Foulerton, 
published in the Lancet on December 9th, gives some 
very important results, showing, with regard to formalde- 
hyde, a hardening effect on blood fibrin, but not on 
casein ; also his experiments seem to show some retarding 
action on digestive ferments. The only experiment 
which I have made with regard to the preservative action 
of formalin leads me to conclude that the proportion of 
1 in 50,000, which has been stated to be able to preserve 
milk for a period of forty-eight hours, is not quite correct. 
It depends considerably upon the temperature; upon 
what we might call “contamination,” that is, upon the 
number of organisms present in the milk ; and upon the 
time since the mk was milked. TI have found that some- 
times in the proportion of 1 in 25,000 formalin will not 
preserve milk for twenty-four hours and often decidedly 
not for forty-eight hours at temperatures approaching 
summer temperatures. The amount of 1 in 12,500 I 
have found has always been satisfactory for -forty- 
forty-eight hours. After a period of about ten hours since 
milking I find that at ordinary temperatures, say between 
12 and 15 degrees Centigrade, occasionally the proportion 
of 1 in 25,000 of formaldehyde does not preserve milk for 
forty-eight ‘hours; and at summer temperatures most 
decidedly, if added after this period of ten hours since 
milking, it will not preserve milk for twenty-four hours. 

2643. In what quantities did you deal with the mk? 
—I have used about 100 cubic centimetres. 

2644. That, in common parlance, would amount to 
what?—About one-third of a glassful—a third 
tumbler. i 
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2545. I suppose milk would be less apt to undergo 


change in larger quantities if the measure was by gal.ons 
instead of by ounces ?—I could not say. Bye 


2646. The surface exposed would be less, would it not?” 


—Yes, the surface exposed to air would be less, but it 
is a question whether that would at all affect the result. 


2647. Will you now tell us the results you obtain ; 
the treatment with boracie acid 1—The eaten ie 
boracic acid have been rather more serious. I treated 
five kittens with milk containing boracic acid in the 
proportion of 80 grains to the gallon, and those 
all died at about the end of the third or fourth 
week, having become considerably emaciated during 


the period, having lost considerably in weight. 
At the same time, of course, I took control 
kittens. Similarly with milk containing boracie acid to 


the extent of 40 grains to the gallon, there was again con- 
siderable emaciation over a period of three weeks, and 
they were all dead before the end of the fourth week. 
Forty grains to the gallon is a little in excess of the 
quantity generally stated to be able to preserve milk 
for fortv-eight hours ; 35 grains to the gallon I think is 
the quantity. : 


2648. I suppose the digestion of those kittens was in- 


terfered with ?7—One would naturally infer so; they had ° 


considerable diarrhea. 


2649. The balance of nutriment unassimilat 
voided, I suppose ?—Yes, probably. ner y 


2650. Iam not quite sure whether you told us whether 
simultaneously with treating the kittens with boracic acid, 
you had other kittens not treated ?—I had also control 
kittens with those experiments ; and they, of course, in- 
creased considerably in weight. 
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2651. Now, have your experiments been sufficiently 
conclusive, in your view, to enable you to come to any 
opinion on the effect of those preservatives ?—I think, no 
doubt, from consideration of the results one must infer 
that the presence of those preservatives in milk in the 
quantities which I have stated must be injurious. I wil 


not say that they must be injurious to adults, but cer- _ 


tainly they are to infants. 


2652. At all events, in your view it is impossible that 
the effect should be neutral ?—That is so; I think it must 
be decidedly injurious. 


2653. (Dr. Bulstrode.) About how much boracic acid 
were those kittens actually taking per day ?—That is ex- 
ceedingly difficult to say ; the kittens were allowed to take 
as much milk as they wished. A supply was kept up 
regularly every two or three hours, and it would be ex- 
tremely difficult, considering the number of kittens which 
I use—some forty or fifty kittens—to estimate how much 
each would take. 


2654. It is an important point, I suppose you wil! 
admit, in relation to the body weight of an infant com- 
pared with that of a kitten?—I cannot exactly see tuts 
it is important, because the proportions are the same in 
each case. 


2655. (Chairman.) Did the control kittens have an un- 
limited quantity of untreated milk ?Yes. 


2656. (Dr. Bulstrode.) Roughly could you tell us how 
much milk was supplied to the total number of kittens ; 
how much milk per day did the boracised kittens have 
between them ?—I should think about a quart a day. 


2657. Between them ?—Yes. 


2658. How many kittens were there boracised ?—'Tnere 
were ten. 


2659. Ten boracised kittens had a quart of milk a 
day 7—About a quart a day, I should think ; I cannot say 
exactly, of course. 


2660. Did you make any control experiments after- 
wards with the kittens which had been exposed to the 
boracised milk, or had taken boracised milk; and those 
‘which had not been exposed to boracised milk did you 
‘treat with boracised milk subsequently ?—No, for this 


‘reason, that as the kittens grow older they are less sus- 
ceptible ; in fact, they are hardly susceptible at all when 


‘they are about three months old. 
2661. You did not try that experiment?—No, I did 
Of 


-course I do not intend to stop here. I mean to go on 


~ with a large number of experiments. 


2662. Would your experiments agree or differ in any 


--way from those of Dr. Foulerton and Dr. Rideal ?—They 


used animals which were three months old. Kittens three 
months old are really practically full grown. The 
kittens which I used were only three or four weeks old ; 
they were just able to lap milk, and in that condition 
corresponded, I take it, to the condition of infants. 


2663. Do you think that the inferences to be derived 
from your experiments are fairer than those to be derived 
apparently from Dr. Foulerton’s and Dr, Rideal’s ?—Yes, 
I think so, their kittens being so much older. 


2664. Would you apply the same argument to the 


- results obtained by Chittenden in reference to his dogs? 


—His also were full-grown dogs. 
2665. Then you would not be right in inferring from 


-your experiments the influence which boracised milk 


might have upon adults ?—No, I do not deal with that. 


2666. You are simply arguing for the influence which 
it may have upon infants?—Yes. I do not consider 
adults at all. I do not think it has much influence; it 
is a matter of idiosyncrasy, I think, in adults. Since it 
has beén known that I have taken a considerable interest 
in the question, several medical men in Liverpool have 
come to me and mentioned cases in which the administra- 
tion as a medicine of comparatively small doses, ten grains 
or so 

2667. Three times a day ?—Yes, three times a day of 
boracic acid has caused, during the first day, severe 
symptoms such as, for instance, the frequent passage of 
urine. The case I was more particularly referring to was 
a case of tubercular kidney, where there was the passage 
of urine every ten minutes or quarter of an hour, with 
severe pain. 

2668. How far do you think an inference as to the 
human species is justifiable from results obtained on 
kittens ?—I think cons‘derably, because kittens are prav- 
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tically absolutely dependent upon a milk diet at this 
age—three to four or five or six weeks. 


2669. Could you point to any other cases in the animal 
kingdom where apparently animals having the same sorts 
of food are absolutely insusceptible, say, to anthrax ?— 
No, I do not think I could. 


2670. Do you know the susceptibilities of house mice 
and some other mice to anthrax ?—Yes, certainly, 


2671. Do you press the point far as regards this in- 
fluence on kittens ’—Most decidedly. 


2672. You do?—Most decidedly. : 


2675. Would you tell us with regard to the work of 
other investigators on the subject, what you regard to be 
their fallacies ?—The first I made mention of just now, 
namely, the action in animals. Other investigators have 
taken dogs and cats, and guinea pigs and rabbits, and 
so on—they have not taken young animals, which cor- 
respond to infants. Secondly, with regard to the action 
on ferments of those preservatives—their experiments 
have all been in vitro. I think considerably more 
evidence could be obtained if the experiments were per- 
formed on yvung animals. I can easily conceive a num- 
ber of experiments which might be done in this direction. 
In regard again to the action on ferments, these experi- 
ments which have been recorded by Foulerton, Chit- 
tenden, and v9 on, are experiments on a ferment separated 
chemically : the freshly secreted ferment is admittedly 
much more sensitive, and much more active. Even 
Foulerton in his experiments recorded in the Lancet on 
December the 9th, I think, as the result of his experi- 
ments, states that the action was much move decided in 
the case of more active ferments. 


2674. You would rather rely upon the results as regards 
general nutrition or malnutrition than upon experiments 
conducted in vitro?—Decidedly; until we can obtain 
some idea of the results in the animal body. 


2675. In your article in the Lancet, on November 11th, 
you say that it is possible to conceive that the infantile 
mortality rate from diarrhea is maintained by “doctored ” 
milk ?—Yes. 

2676. What is your direct evidence as to that?—My 
direct evidence is, first, the result of Dr. Foulerton’s ex- 
periments on the ferments and on the digestibility of 
proteid matter which has been submitted to the action 
of these preservatives ; and secondly, my own experiments 
on kittens. J think that the presence of a preservative 
may account directly for the large infantile mortality from 
diarrhea in large towns, or it might produce such a con- 
dition of the digestive tract as to make possible the mul- 
tiplication of a specific organism if such is present in 
infantile diarrhoea, and would conduce to such con- 
ditions of the infantile tract that this organism may 


. grow luxuriantly. 


2677. Am I to understand that you think it possible 
that the infant mortality in towns may be due to this 
comparatively modern habit of preserving milk by such 
preservatives as you have experimented upon?—Yes, I 
think it possible. 


2678. Do you know anything as to the history of 
diarrhea in years gone by, before these preservatives. 
were introduced ?—I do not know very much; but has 
one any evidence as to how long, for instance, boracic acid 
has been used in the preserving of milk? 


2679. Are you aware whether in the last thirty years 
theree has been a rise in the infantile mortality rate 
from diarrhoea ?—I was not aware of that. 


2680. If your thesis were true, should you expact it to 
be so?—I should expect it to be so, I think. 


2681. Your experiments would go to show that it is 
important, even supposing the use of preservatives were 
not interfered with, that the preservatives should be 
added directly the milk is drawn. and that you require 
more preservative when the multiplication of bacteria 
has taken place ?—Yes,' when the milk is older. 


2682. Have you made any investigations as to the 
bacteria contained in one and another specimen of milk 
which you have experimented with ?—I have not yet had 
time. I am still carrying on a piece of work of that 
nature. 


2683. Could you tell the Committee anything as regards 
the decomposition of milk, and whether you consider 
the lactic acid changes may be taken as an index of all 
that is going on?—I do not think the indications given 
by lactic acid, that is, by the acidity of the sample, ara 
really a just indication of the decomposition of the milk. 
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2684. But you have no evidence to put before us as 
-to that?—I have no complete evidence. I have only 
examined a few samples in that direction as yet. 


2685. May we ask what your general conclusion would 
be as regards we will say, administration—as to whether, 
for instance, your inference is that the use of such pre- 
servatives as boracic acid and formaldehyde should be 
prohibited altogether ?—-My opinion is that they should 
be strictly prohibited for these reasons: First, milk can 
be preserved by other methods, as you know (by cold, by 
_ sterilisation processes, pasteurisation, aid so nj, 
“secondiy, the use of preservatives in milk would admit of 
the manipulation and keeping of the milk in insanitary 
‘conditions ; for instance, it would permit uncleanliness 
among the cows, uncleanliness in the person milking, un- 
cleanliness in the vessels, uncleanliness in the sanitary 
conditions of various milk houses, and so on; further, it 
would permit of the sale of a milk already well advanced 
towards the sour condition, in which condition it is ad- 
mittedly injurious to health, especially in the case of 
infants. 


2686. Have you evidence to show that the addition of 
say, boracid acid, will veil the decomposition of milk ?— 
I have no evidence whatever of that. 


2687. We have had considerable evidence in that direc- 
tion, that it is not possible?—That it is not possible to 
veil it? 

2688. That once decomposition is set up you cannot 
veil that decomposition, although you may inhibit it ?— 
No, I do not think you can veil it. 


2689. I interrupted you, I am afraid ?—You were ask- 
ing me about my opinion as to whether the use of pre- 
servatives should be strictly prohibited ; from the results 
of experiments on ferments, and from the results of my 
own experiments, I think that the presence of a pre- 
servative in the milk by reason of its action on fermenis 
and proteids, for instance, would severely tax the delicate 
resources of infantile digestion, which might be already 
considerably taxed by the use of artificial foods and the 
Jack of human milk, the natural infant food. 


2690. (Dr. Tunnicliffe.) I should like to get one point 
quite clear; that is with regard to the amount of 
boracic acid that each kitten consumed ; you cannot give 
us any accurate information with regard to that, I think ? 
—I am afraid I cannot. 


2691. Then I take it that you explain the difference 
between your physiological results and those of other ob- 
servers by the earlier workers having used adult and 
not immature animals?—Did you call them immature? 


2692. Yes; that is the way you explain the result ?— 
Yes. It is the term “immature” that I do not quite 
exactly like. 

2693. I meant that they worked on adult animals ?— 
Yes, my whole point was to have for the experi- 
ments animals which corresponded to the human infant, 
that is, animals of the age and animals of the suscepti- 
bility of human infants. 


2694. You told the Committee that at three months 
cats became apparently immune to the action of preserva- 
tives 7—Yes. 

2695. Is that change a sudden change, or is it a gradual 

change; can you give us any evidence upon that ?—It is 
‘a gradual change, as is seen from my results. _As the 
kittens grew older the weekly diminution in weight de- 
creased, whereas cats or kittens, whatever you call them, 
three months old, would suffer no harm, they would be 
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2706. (Chairman.) You accompany Dr. Annett, I 
think ?—Yes. 

2707. You are Professor of Pathology in the University 
College, Liverpool ?—Yes. 

2708. And also one of the Public Analysts for the City 
of Liverpool?—That is so. 

2709. I think you had a prosecution this year by the 
Corporation against a milk dealer for selling milk con 
taining formalin?—We had, and we gained our case. 

2710. Previous to that had you directed much attention 
to the use of preservatives in food ?—Before that period 
Z had not directed my attention to the subject; it was 
that which caused my attention to be directed to the sub- 
ject, and alse the attention of the Medical Officer of 
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immune. 
immunity. 
2696. You can draw no conclusions from those results 
with regard to the time so far as concerns the answering 
immunity in the human infant?—No, that I could not. 


2697. (Professor Thorpe.) I should like to ask Dr. 
Annett a question relating to what his idea is as to the 
specific action of these preservatives; do they act by 
inhibiting the action of enzymes or other fermentative 
agents in digestion, or have they a specific action of their 
own apart from them ?—Of course one cannot say defi- 
nitely ; one has to simply take the results of experimental] 
work. No doubt there is an inhibitory action upon the 
enzymes, but the experimental work is rather confusing, 
For instance, the action of boracic acid and borax and 
of the boric mixture is stated by different observers to 
be “favourable,” “decidedly favourable,” or “un- 
favourable,” and “decidedly unfavourable.” The re- 
sults are completely muddled, especially in the case of 
gastric digestion; there seems to be considerably more 
unanimity in the case of pancreatic digestion in the 
action of boracic acid and borax both on pepsin and on 
amylopsin, the two ferments in pancreatic digestion. 


2698. What is the inference from the circumstance that 
in the case of a kitten, as I think you said, at three 
months old, the preservatives in the proportion that you 
have given to us seem to have no specific action; how do 
you interpret that?—I do not quite understand your 
question. 


2699. How do you interpret the fact that, say, after 
three months the kitten appears to be immune to the 
action of these things?—That I cannot explain, unless 
there is some other action of preservatives upon the 
secreting epithelium of the intestinal tract. Of that we 
have no experimental evidence, and it is difficult to get. 


2700. Is there anything which leads you to suppose 
that the animal adapts itself to the condition when it 
becomes immune, as it does, by the administration of 
many other poisonous things?—I cannot say; I cannot 
give any evidence whatever upon that. 


2701. There is no evidence on it ?—No. 


2702. (Chairman.) Have you any other statement, 
either general or particular, that you would like to make? 
—The only other thing on which I would like to make 
any remark is an observation of Dr. Cameron’s, I think. 
He said that he found in the case of condensed milk that 
two samples out of three had been treated with boracic 
acid. J think he is recorded as having mentioned that 
‘n evidence. That seems to me rather an important fact, 
considering the extent to which condensed milks are 
used as infant food among the lower classes. I think that 
is all I have to say. 


2703. On the point raised by Professor Thorpe as to 
the apparent immunity of kittens at three months old 
which have been fed on boracised milk, have you made 
any experiments to ascertain whether kittens normally 
fed up to the three months are also immune on reaching 
that age ?—No, I have not. 


2704. You have told us that the kittens treated with 
“doctored” milk recovered, or, at all events, became 
immune at three months old ?—Yes. 


2705. Would kittens which had been fed on pure milk 
ap to that age show the same degree of immunity ?—I did 
not make any experiments in that direction myself, but 
Dr. Foulerton has already recorded that he made experi- 
ments on three kittens at three months old with boracised 
milk, and obtained no results whatever. 


So I eonclude it is a gradual process of 


called ; and Examined. 


Health. He asked then for experiments to be made in 
that direction, and Dr. Annett undertook them. 


2711. What are the principal preservatives with which 
you have experimented ?—The preservatives which I have 
seen used are formaldehyde and boracic acid. I now 
allude to the experiments which were conducted by Dr. 
Annett, 


2712. You have heard what Dr. Annett has said, I 
think ?—I have heard his evidence. 


2713. Have you anything to add to that ?—There are 
some points which I would like to emphasise which he 
brought out in evidence. First, the importance of ex- 
periments on living animals to determine the action of 
preservatives, and especially the importance of selecting 
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those animals which conform. in their metabolism as 
nearly as possible to ourseives, and the importance of 
selecting them at a suitable age. Therefore I think that 
the selection of young kittens just after they had left the 
breast was the most suitable. Selecting dogs, or, as 
has been done, guinea-pigs, above all animais, to con- 
duct a series of this class of observation upon, I think, 
is almost worthless. 


2714. Would you teil me as one wholly ignorant of 
comparative anatomy why a kitten, in your opinion, is 
the best animal ?’—Comparing it with a rodent, if I 
might, in the first instance I think it is much more suit- 
able than a rodent because iis digestion is more like our 
own. Then there is the class of food that it takes—a 
rodent feeding on grain and vegetables, and a kitten, 
of course, taking milk and, subsequentiy, meat. 


2715. A cat is purely carnivorous /—That is so. 


2716. But a human being is not so?—That is so; but 
I mean that in the earlier stages, in the infant stage, 
I think, our food very closely approximates. 


2717. I have heard a rough ana.ogy drawn sometimes 
—I have no doubt I betray my ignorance when I mention 
it—between a human being and a pig; is a cat nearer 
to a man than a pig?—I should say that young sucking- 
pigs also would be good animals to experiment upon— 
again because of the nature of and the way in which they 
take their liquid food. Rodents do not take 
liquids in that way. Then, further in support 
of the usefulness of experiments on animals like cats 
I would mention that it has been found over and over again 
in the physiological laboratory that experiments con- 
ducted upon cats and dogs throw a very great deal of 
light upon physiological processes taking place in man. 
Therefore, the cat and the dog are the two animals that 
are the most commonly used'for those experiments that 
are undertaken to illustrate processes going on in man, 
in preference, that is to say, to the rabbit or the guinea- 
pig. 

2718. But, on the other hand, certain rodents are sus- 
ceptible to diseases affecting human beings to which cats 
and dogs are either not susceptible, or if they are, in a 
much less degree; is that not so?—You are right; that 
is so, 

2719. Tuberculosis, for instance ?—Tuberculosis is more 
prevalent in the rodent, but it also does occur in dogs and 
occasionally in cats. 

2720. It is exceedingly rare in them, is it not?—It is 
rare. JI was zoing io remark that the conditions under 
which these animals are kept were the very best possible, 
and I think that is a matter of very great importance ; 
furthermore, I have observed these kittens for half an 
hour at a time, and even longer in their cages, and I 
have observed that they had a repugnance to the food ; 
the two dishes of milk were put into the two cages; the 
kittens in the beginning took the formalised milk and the 
non-formalised milk with equal avidity, but after a cer- 
tain time there was unquesticnably a change—it was 
either a falling off in appetite for the milk, or it was 
that the milk had not the same attractive appearance as 
ordinary undoctored milk. I only mention that as an 
observation which rather struck me at the time, that it 
was not so appetising. I will put it that way, that the 
formalised milk did not appear to be so appetising as 
the ordinary milk. 


2721. (Professor Thorpe.) Would that be because the 
odour of the formalised milk would eventually repel the 
cat?—I noticed the same effect also in connection with 
the boracic acid milk. 

2722. (Chairman.) In your opinion, it arose from the 
animals not being so robust ?—That would rather, I sup- 
pose, be really the true explanation—that they were 
tending to lose their appetite, but I noticed that it did 
not occur in the beginning so much as towards the end. 


2723. Was there sufficient formaldehyde to flavour the 
milk perceptibly ?—I never took it. 


2724. After watching these experiments you have 
come to the conclusion that the presence of formaldehyde 
in milk is injurious to the consumer at that stage ?—I 
have. 

2725. Even in such a small proportion ?—EKven in such 
a small proportion. 


2726. Have you compared the results arrived at by 
Dr. Rideal and Dr, Foulerton?—As regards the experi- 
ments on animals I have. I am not surprised that they 
have obtained the results they have, using the animals 
that have been already described; I consider those 
animals were too old. if 
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2727. Now, as. to boracic acid, were the phenomena 
similar to those you have already described with regard 
to formaldehyde /—Quite similar. s, 


2728. Greater or less in degree—more or less marked, 
I mean ?—I thought that in the boracic acid experiments 
the action was more marked than in the case of forma.de- 
hyde ; the appearance of the animals was very marked,, 


2729. I think you have made some enquiries on the 
Continent as to the use of these preservatives /—Yes. 


2750. How are they dealt with there?—I have 
tried to gain information as regards whether 
analyses were conducted for determining the pre- 
sence of either formaldehyde or boric acid in milk. 
In the laboratories which I visited I found I could obtain 
little information upon that point ; the only boracic acid 
determinations which they apparentiy made in food stuffs 
were made in the case of preserved meats—hams. On 
the action of boracic acid from a physiological point oi 
view upon the mucous membrane of the iatestine they 
apparently had no experiments. I visited in that con- 
nection, I might say, the Gesundheitsamt, in Berlin : 
and they mentioned the fact that they themselves were 
continuing a series of feeding observations with boracic 
milk. 

2751. (Dr. Bulstrode.) I do not quite gather whether 
the kittens became quite immune to preservatives such 
as were used when they were three months of age or 
whether they only became relatively immune ?—I think 
it is this way, that the animals become immune owing to 
the continued repetition of the doses—they become 
thereby to a certain extent immunised. I say that be- 
cause we have experience that immunisation can be 
brought about in that way; also there is the natural 
immunity, which begins to get strengthened as the animal 
increases, so that at the end of three months, apart alto- 
gether from its having been dosed with boracic acid it 
would have at that period a certain amount of natural 
immunity. That is why Dr. Annett said that the ex- 
periments of Rideal and Foulerton upon animals of that 
age are practically not so instructive as experiments upon 
animals of a younger age. ‘ 


2732. Then might we, do you think, provisionally, 
state from the result of Dr. Annett’s experiments and 
yours, and those who have worked with adult cats and_ 
dogs, that infants are likely to derive harm from taking 
milk so dosed, but that adults are not likely to derive 
harm; would that meet the case so far as your experi- 
ments go?—The first portion of the statement would 
meet the case, but I would not in my present state of 
knowledge accept the second portion of the statement, 
which would be practically that older animals or older 
human beings would be insusceptible. 


2753. Not, of course, your own experiments, but the 
results of Chittenden seem rather to show that the dogs 
took considerable amourits with immunity ; therefore, tha 
inference from that is that with adults no harm may 
eae ?—Yes, I think that would be undoubtedly the 
act. 

2734. (Chairman.) You are speaking of dogs in the 
normal state of health ?—Yes. 


2755. (Dr. Bulstrode.) If this immunity can be pro- 
duced by the exhibition of repeated doses of boracic 
acid, would you see in that an argument against allowing 
the use of preservatives ?—I would indeed, because it has 
been gained at a great deal of expense to the infant—lI 
most assuredly would. 


2756.—Apart from that, would you see any other argu- 
ment?—That seems to me to be the chief reason; I do 
not think, apart from that, that there is any other. 


2757. Do you think it is fair upon the medical man 
that a patient shall be made immune to a drug without 
his knowledge—boracic acid as you know is used largely 
in certain diseases ?—Yes, I do not think it fair on the 
patient. 

2738. Or the medical man ?—Or the medical man. 


2739. With regard to your visits abroad—you went into 
Belgium and into Germany I think ?—Yes. 


2740. In Belgium did you ascertain what the law as 
to the use of preservatives was?—I visited Professor 
Bergé at the municipal laboratory, and tried to ascer- 
tain from him some definite facts relative to the laws on 
food preservatives, but I could not gain any definite in- 
formation. Apparently they make no analyses of 
boracic acid in substances like milk—and milk was the 
food substance which was running through my head in 
all my conversations with these foreign municipal 
chemists. 
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2741. Do you know that the use of preservatives is 
prohibited. by law. in Belgium ?—Quite so ; we found that 
in several places. I think also in Germany that the use 
of those preservatives was prohibited, but a case had not 
arisen for prosecuting ; it never had occurred to them to 
analyse for a case of boracic acid in milk as far as I 
could ascertain.* 


2742. You had no reason to believe that the law, 
although in force, was carried out?—I had no reason to 
believe the law was carried out. I had no evidence what- 
ever of that ; I think I would have been informed had the 
law been carried out. 


2745. Did you get any indication that preservatives 
were used ?/—Only in connection with American meat. 


2744. Did you go into Austria ?—I went into Austria. 


2745. Do you know that the use of preservatives such 
as salicylic acid and boracic acid is prohibited there ?— 
I am under that impression, but I do not think I made 
a note.of it at the time. 


2746. Did you go into Switzerland ?—No. 


2747. Have you made any experiments as to the growth 
of bacteria in milk?—I formerly made a considerable 
number of experiments upon the multiplication of bacteria 
in milk at different stages after it has been drawn from 
the cow. 


2748. Have you made any experiments in that con- 
nection after the addition of preservatives?—No, not 
after the addition of preservatives. 


2749. Might we ask for a few of the facts which you 
ascertained in those experiments /—In my experiments 
I found that immediately after drawing the milk with a 
sterilised vessel, the number of bacteria were, say, 
200; but by keeping the number of bacteria multiplied 
at, of course, an exceedingly rapid rate, that was before 
any souring had occurred, so that milk which appears 
fresh, as is well known, contains a very large number 
of. bacteria. 


2750. (Chairman.) Are yow speaking of bacteria in 
geperal?—Yes, in general. More recently I have been 
conducting experiments to ascertain the proprrtion of 
what may be regarded as pathogenic bacteria i. milk, 
namely, upon the presence of the bacillus coli, and: of 
the bacillus enteritidis sporogenes. I find again that in 
milks which appear perfectly sweet those two organisms 
may be present in considerable numbers. I 
would point out that the bacillus enteritidis 
sporogenes is a spore-bearing organism, and therefore 
would resist very considerable quantities’ of disinfectants. 
S» that as regards the pathogenic bacteria which may be 
present in milk, although formaldehyde or J.oracic 
acid might to a great extent inhibit the growth 
of the simple bacteria, its chances of inhibiting the growth 
of an organism like the bacillus: enteritidis are. remote, 
or at any rate, it would be required in such a large 
quantity as to make the presence of the formaldehyde 
objectionable to the senses. 


2751. (Dr. Bulstrode.) Have you used formaldehyde 
for preserving bacteriological specimens ?—I have a long 
time ago. I am using it, of course, in large quantities 
every day; I use, I think, something like 100 litres of 
formalin in the course of the twelve months. I am 
well acquainted with its irritant action on the mucous 
membrane of the eye, and on the mucous membrane of 
the nose. That is why I think, in answer to a question 
of Professor Thorpe’s, that the action of formaldehyde 
is inhibitory, and that it has a direct action upon 
the cells of the nature of an inflammation. It tends to 
lower directly the vitality of the cell; it would: tend 
therefore to stop secretion for example; that is, it has 
a direct action upon the enzyme producing cells, and 
also affects digestion indirectly by acting upon the 
foods. ; 


2752. (Professor Thorpe.) Perhaps Professor Boyce is 
able to tell us something more as to the difference between 
the action of boracic acid and formaldehyde?—I could 
hardly throw light that would be at all useful upon that 
matter. All I can say is that in my experience formal- 
dehyde is exceedingly irritating—directly irritating—and 
that my laboratory boy, who works with the formalde- 
hyde, is sometimes thrown out of work—incapawitated 
from work—by the action of the formaldehyde on the 
mucous membrane: of his eyes. Now, Ihave taken boracic 
acid myself, and I have not experienced any irritating 
action direct from boracic acid; so, therefore, as regards 





*In Hamburg, I have subsequently learnt, numerous 
analyses had been made for the presence of boracie acid 
and other preservatives. 
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the question of irritation I would say there is a very 
marked difference between formaldehyde and boracic 
acid, 

2755. But your laboratory boy would be equally irri- 
tated by emptying a Winchester quart of strong ammonia 
into the various laboratory bottles, but you would not 
infer from that that the minute quantities of ammonia 
which might be, say, in a natural water would necessarily 
influence anybody drinking such water ?—Ammonia in a 
sufficient quantity in the atmosphere to cause irritation of 
the eyes, I should say if taken in the same proportion in 
a fluid would cause equal irritative symptoms internally.. 


2754. Yes, but the formaldehyde in milk is never taken 


in anything like such comparable proportions ?—As the’ 


simple attenuated vapour that one gets by simply lift- 
ing out of or putting a specimen into a jar containing 
very dilute formaldehyde. Its dilution in the atmos- 
phere under those circumstances must be exceedingly 
small, yet it is exceedingly irritating. 

2755. There are many other irritating vapours which 
are not otherwise pernicious; I think it is rather strain- 
ing logic to say that because in handling:a) thing like 
formaldehyde you suffer great inconvenience in the 
mucous membrane—which, of course, we all know—it 
necessarily follows that because you drink it in an ex- 
tremely dilute condition that it ought to produce an 
analogous effect?—Perhaps that is so, but at the same 
time it indicates. the probable action of the drug. 


2756. (Chairman.) Is the vapour from formaldehyde 
pungent or perceptibly irritant /—It is irritant, and quite 
perceptibly irritant. It has a curious characteristic odour ; 
it is not like ammonia exactly. (Might.I also point. out, 
as a matter of experience of irritation from ammonia, 
from formaldehyde, and from osmic acid, that the action 
of the vapour of formaldehyde and of osmic acid, is 
much more persistent than the action of ammonia. 
These latter are more pungent in their action. With 
formaldehyde, I know in the case of my own nose that 
the action persists in the mucous membrane for a very 
long time, whilst it does not with ammonia—with 


. ammonia the after reaction is rather refreshing. 


2757. (Professor Thorpe.) That depends on _ the 
ammonia. I.suppose you have never been immersed 
suddenly in a very strong atmosphere of ammonia ?— 
No, but I am expecting it every day with our ammonia 
refrigerating plant. 


2758. I will take you on another subject. You are 
one of the public analysts of the City of Liverpool ?—Yes, 


2759. Would you kindly tell the Committee the precise 
relation in which you stand to your colleague the other 
public analyst ?—Yes; we stand in quite friendly relation 
for this reason—— 


2760. I was not speaking about that. I mean what 
are your official relations ?/—Quite so, and it was rather 
to. explain. that point. I am charged alone with the bac- 
teriological analyses, whilst he is charged with the 
chemical: analyses; I do no chemical analyses, he does 
no bacteriological analyses. 


2761. As a public analyst I presume you are concerned 
in prosecution cases occasionally, and you know what 
goes on?—Yes, that is so. 


2762. You are in occasional attendance, I suppose, at 


the police courts ?—Yes, but only under special circum: | 


stances, where my evidence might be useful in connection 
with the presence of pathogenic organisms as a danger in 
foodstuffs. 

2765. Your experience, I take it, has been sufficient to 
enable you to express opinions as to the working of the 
Food and Drugs Act?—I should hardly say it is; my ex- 
perience is quite new, and it is so special; it has 
altogether to do with organisms in food stuffs. I have 
confined my attention wholly to that aspect of it. 

2764. Would you feel justified, do you think, in ex- 
pressing any opinion as to the practical effect of the work- 
ing of a statement that a milk seller would have to declare 
that a certain sample of milk contained preservatives ?— 
I mean, do you see any practical difficulty in the carrying 
out of such an enactment, supposing it were to be made? 
—There would be naturally a great deal of difficulty, but 
I think there would be no insurmountable or practical 
difficulty in carrying out such, a line. I think it would 
be good’that such a stringent regulation should be made, 
especially in view of what Dr. Annett has said of the 
state’ of perfection of other means of preservation. 

2765. Of course, what I was immediately indicating 


does not necessarily prevent the use of boracic acid, or 
of any other preservative ; it merely throws the obligation 
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on the person vending it to declare that these things are 
there if they are there; would there be any difficulty in 
carrying out that ?—I do not think so. 

2766. Do you think that would be a sufficient pre- 
caution ?—Namely, that the milk vendor should declare 
when his milk contains boracic acid or does not contain 
boracic acid? I take it that that is what the substance 
of your question is? 

2767. Yes?—I think that could be practically carried 
out, and would solve a great deal of the difficulties. 


2768. Do you imagine that would throw such a duty 
upon the local authority that they could not possibly over- 
take it?—I do not think it would throw such a very 
great onus upon the local authority, and it throws a very 
great onus on the vendor to advertise his milk as contain- 
ing boracic acid ; but a very few prosecutions wouid tell 
where the boracic acid was used. 

2769. (Chairman.) Would you extend the obligation 
to vendors of patent preservatives, such as giacialine ?— 
Yes, indeed. 

2770. You would oblige them to declare the com- 
ponents of the mixture ?—Certainly. 

2771. (Dr. Tunnicliffe.) With regard to what you have 
said concerning the irritant action of formaldehyde, are 
you aware of the fact that at Schering’s manufactory 
where formaldehyde is made no cases of irritation are 
known?—I can only say that that argues well for 
the system of ventilation, and so on, that they adopt at 
that factory ; and I can quite believe it, because it is such 
a modern up-to-date factory. 

2772. (Dr. Bulstrode.) Did I understand you to say 
that you would be content if the produce of the preserva- 
tive in various food stuffs was stated ?—Needless to say, I 
would much prefer to see it ruled out altogether and 
prohibited. 

2775. But apart from that?—Apart from that I would 
then agree with compelling the sender to state the nature 
of his foodstuff. 
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2774. How would you propose to limit the amount? 
That would still leave a free hand as regards amount 1— 
It would leave a free hand as‘regards the amount, but I 
do not think it would lead to the inerease of the amount, 
because where formaldehyde increased the milk would be 
unsaleable. 


2775. Take boracic acid?—In the case of boracic acid, 
it would be certainly very much more difficult, and I can 
see a very great difficulty in the case of boracic acid. 


2776. Do you think it is right that people should go on 
taking a drug which they are not aware of ?—I do not 
think it right ; I think that is the whole point ; it would 
be very harmful, My only reason for supporting such a 
method of procedure is that I do not think the milk 
vendor would, under such circumstances, employ disin- 
fectants, which doctors would say were inimical. 


2777. (Dr. Tunnicliffe.) Do you think if experiments 
were to be made upon a larger number of animals than 
appear to have been attacked by Dr. Annett, and one got 
results similar to his, that would be sufficient evidence 
to preclude or to prohibit the use of preservatives in milk? 
—I think that would be sufficient evidence if experiments 
were continued upon those lines in the way that you 
suggest. 

2778. You have no experience of any experiments made 
on other immature animals than kittens, have you ?—No, 
I have no further experience of experiments than those of 
Dr. Annett and Dr. Rideal. 


2779. Suppose it so resulted from those experiments 
that kittens were affected by boracic acid, and that, say, 
for instance, monkeys or sucking pigs were not affected ; 
what course would you then suggest should be adopted 
with regard to the formulation of conclusions ?—I would 
be more inclined to base my conclusions upon the obser- 
vations upon the kitten—an animal with which we are 
much more familiar than other animals. 


2780. Then, I take it that you think the kitten is suffi- 
cient in itself?—I take it that the kitten is sufficient. 
4 


Dr. Ropert Bett, called ; and Examined. 


2781. (Chairman.) You are a Doctor of Medicine, and 
a Fellow of the Faculty of Physicians and Surgeons, Glas- 
gow, I believe ?—I am. 


2782. Also a member of the Royal College of Surgeons, 
Eainburgh /—Yes. 

2783. 1 understand that you have had 1 lung experi- 
ence in the administration of borax and bovacic acid?- -I 
have. 

2784. In surgery or in iedicine, or in both ?—In both. 


2785. I think you are aware of the subject of our in- 
quiry ; can you give us any information which will throw 
light upon the effect of boracic acid?—Do you mean 
medicinally and surgically ? 


2786. Medicina.ly, inasmuch as what we want to find 
out is its effect upon the human constitution ?—I am per- 
fectly certain that it has no bad effect upon the human 
system. I have never given it in enormous doses, but 
in mcderate doses it has a most beneficial effect. May 
I give one or two instances ? 


2787. If you please?—There is an old gentleman in 
Glasgow, a very well-known man all over the country, 
whom I have been called in consultation to see several 
times within the past four years. He is over 80 years of 
age. About four years ago he was suffering from putridity 
of the urine, which very soon would have produced blood 
poisoning and sudden death. I advised the medical man 
in attendance to give him ten grains of boracic acid three 
times a day, and to have the bladder washed out with a 
saturated solution of boracic acid, with the effect that in 
a few days the putridity of the urine had completely dis- 
appeared. Since then he has been taking boracic acid 
regularly for four years at the rate of 30 grains a day with 
the greatest amount of benefit. If he had not had 
boracic acid I am perfectly sure he would have been dead 
four years ago, so that he has been kept alive practically 
by boracic acid. That is a very extreme case, because he 
is the oldest patient that ever I treated with boracic acid ; 
but I have treated scores of cases of ammoniacal putres- 
cence of the urine and even of pus in the urine frequently 
with boracic acid, and I have never found the slightest 
bad effects, but have always found beneficial effects. For 
the last eighteen years I have been a director of the Glas- 


gow Dairy Company, and on my advice we have been 
employing boracic acid for keeping the milk sweet. My 
own family have taken it during the whole of that period, 
and we have never had a single case of illness in the 
house ; when scarlet fever, measles, whooping cough, and 
other ailments were rampant there was not a single one 
of our children taken ill. There is another family that I 
know very well in the same position as ourselves. I do 
not say the boracic acid did it, but we have always—my 
own family and the family of a particular friend of mine 
whom I have watched carefully and to whose house I go 
very frequently—taken this milk for the last eighteen 
years, and we have always enjoyed the very best of 
health. I knew a gentleman in Glasgow, a large manu- 
facturer of borax—he is dead now—who for years and . 
years never had a piece of borax out of his mouth ; he 
was constantly sucking borax, end certainly he would take 
a couple of ounces every day, swallowing the borax in 
that way. 


2788. Are you of opinion that boracic compounds are 
of such a nature that the community at large should be 
allowed to consume them without being aware that they 
are doing it?—I think it is so innocuous that they might 
easily be allowed to consume it without injury to them in 
any way whatever. 


2789. Take the case of your patient that you have just 
mentioned ; you prescribed 30 grains a day ?/—Yes. 


2790. If in addition to that he had been taking ten 
grains more in his food unknown to himself, would there 
not be a risk of an overdose 7—No, I am perfectly certain 
there would not. 


2791. Do you think the amount that may be taken 
into the system is unlimited ?—Of course I have never 
given it unlimitedly, but I would have no hesitation my- 
self in taking 50 grains three times a day. I cannot see 
where boracic acid can do any harm. It has no noxious 
effects that I could possibly ascertain. It is not nearly 
so noxious as saltpetre or common salt. I am parkootty 
sure that if you were to take saltpetre or common salt 
in the same amount you would do very much more harm 
to the system than you would by taking boracic acid in 
the small quantities that you do. 


2792. Is not the difference this—that in the case of - 
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salt and saltpetre you cannot take them unawares, bv 
you must know what you are taking ?—I suppose. a per- 
son taking a ham preserved by saltpetre would know that 
he was taking it by the disagreeable taste, and by. the 
effects upon his throat—by its producing excessive thirst. 


2793.. That being your opinion, founded on experience, 
I suppose we may assume that you do not see any neces- 
sity for causing traders using that preservative to notify 
its presence?—No, I do not. Might I give one other 
instance which has just struck me at this moment? 
About four years ago I happen to have been engaged in a 
very important surgical operation—a very serious one— 
where I removed a very large tumour from a woman. The 
tumour weighed 58lbs., and the pedicle was an enormous 
pedicle, about as thick as my wrist. Of course, I had to 
treat that outside the body. I simply put pounds of 
boracic acid. over that pedicle, over that raw surface, and 
if it had not been for that I am certain that woman would 
have died from blood poisoning, but she got quite well. 
There was a large absorbent surface there; that 
boracic acid was put on, not by spoonfuls, but I 
should say by a quarter of a pound, or half a 
pound at a time, and then cleared away, and a fresh 
quantity put on every day. We must have used seven 
or eight pounds of boracic acid during the treatment of 
that single case, and there was not the slightest effect 
upon the system. ) 

2794. Though several grains would pass into the 
system ?—There must have been a great deal of absorp- 
tion, and you can imagine that a woman in that state of 
health would be susceptible to any injurious treatment, 
She was reduced; she only weighed seven stone herself. 
The pedicle separated without the slightest putrescence. 
That is the most extreme case in a surgical way that I 
have ever had to do with, but I remember quite well that 
we just simply got seven pounds of boracic acid, and put 
it by the handful on to the pedicle. 

2795. Have you made any experiments with other pre- 
servatives ?—No; Iam quite satisfied with that one. 


2796. (Dr. Bulstrode.) You say you have never known 


any ill-effects to arise from such absorption; does that - 


mean that in your experience you have never known 
them, or that you have not heard of them?—TI am only 


speaking of my own experience; I have heard of state- 


ments, which I did not believe, frequently. 


2797. Are you aware that the statements are fairly 
widely prevalent in the medical profession?—I do not 
think they are widely prevalent ; there are a few isolated 
cases, but I have never heard anything like a unanimous 
opinion, or even that a considerable number deprecate the 
use of boracic acid, because it is used so very largely in 
surgery by the most eminent men, especially in cases of 
bladder disease. We know quite well that men use it for 
years and years themselves to wash out the bladder. 


2798. Do you know this book on “ Forensic Medicjne 
and Toxicology,” by Dixon Mann?—No, I do not; but 
I think I have seen the“paragraph you are referring to 
just now. 4 a 

2799. Micht-I read you this: “Fatal poisoning has 
followed the injection of solutions of boracic acid into 
natural and into abscess-cavities of the body. Molodankow 
relates two such cases. In one% 5 per cent. solution was 
injected into the pleural sac on acGount of an empyalmia ; 
vomiting occurred, and the pulse was small and weak. 
The following day erythema appeared on the face, and 
spread over the body; and the third day the patient 
died. The second case was that of a boy, who, half-an- 
hour after having an abscess-cavity washed out with a 
boracic solution began to vomit, and to be collapsed ; 
erythema and hhiccough occurred on the second day, when 
he died. : Three fatal cases from washing 
out the stomach with a solution of boric acid are recorded 
by Hogner.” Are you aware of those cases?—No. Iam 
quite aware of that now, but I can quite easily conceive 
that if that were washed out with plain water it would 
have the same effect, because the cases were very serious 
in themselves. : 

2800. Do you know that in the “Lancet” of January 
7th, Dr. Wild, of Manchester, reported a considerable 
number of cases in which bad results had apparently 


accrued from the exhibition of boracic acid ?—Which re- ° 


sults were erythema. 

2801. Erythema and death—erythema frequently, and 
other conditions such as diarrhoea?—Do you mean that 
they were subsequent to the administration of -boracic 
acid? It does not follow that bovacic acid was the cause 
of death. 
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2802. I mean there were many cases under different 
medical observation, and in the opinion of those who had 
connection with the cases the two were connected in the 
relation of cause and effect; however, you were simply 
taking your own experience ?—I am taking my own ex- 
perience, which I prefer, 

2803. Could you tell us why the dose of boracic acid in 
the British Pharmacopoeia was cut down by 50 per cent., 
or more than that—100 per cent. ?—No. 


2804. Do you know that it is the fact?—No. I never 
go by the Pharmacopeeia in a case of that sort, because I 
think it is purely empirical. 

2805. Would you think that if the British Pharma- 
copeeia cut down their dose from 10 to 30 grains to from 
5 to 15 there might be some reason for it ?—Of course, 
5 to 15 is quite ample; 10 to 30 would be too large in 
almost any case; 10 grains is quite sufficient to produce 
the effect. 

2806. To produce what ?—A medicinal effect. 


2807. Do you say 10 to 30 grains would be too large ?— 
I think it is quite sufficient, and you do not need any 
more. We always find 10 grains three times a day is 
quite sufficient to correct any state of decomposition of the 
urine, which boracic acid is principally given for. 

2808. Are there any conditions in which you would not 
administer boracic acid ?—None. 


2809. We have been told that in nephritis it is un- 
desirable to administer boracic acid ?—I do not think it 
would be; I would give it in nephritis at once. 


2810. You would ?~Yes. 


2811. You see no danger in the public being exposed 
to the chance of taking unawares 50 grains of boracic acid 
a day ?—NSo far as my experience goes there would be no 
danger; but I think it would be perfectly absurd to give 
anybody 50 grains a day ; there is no necessity for it. 

2812. I gather from you that you do not see any neces- 
sity to prohibit the use of boracic acid as a preservative ? 
—No, I do not, certainly. 

2815. Then if I tell you, as a fact, which you can verify, 
that it is possible to take unawares as much as 50 grains 
in a day, would that lead you to alter your opinion ?—I 
cannot say that 50 grains would do any positive harm, but 
I think it would be absurd to give it. 

2814. If I tell you that it is being given possibly daily— 
that it has been given unawares, in foodstuffs—would you 
still say that there is no need to prohibit the use of 
boracic acid in food ?—I would not take an isolated case of 
that sort, and say it should be prohibited. .I think it 
should be permitted. My opinion is that boracic acid 
does a great deal more good than it does harm. 

2815. (Chairman.) May I ask if you are talking of 
adults, adolescents, or infants?7—I am giving you the 
adult dose. 


2816. (Dr. Bulstrode.) Do you think there is any risk 
of a child being subjected to a dose of, say, 40 grains of 
boracic acid ?—I would not be inclined to give it, because 
it would be unnecessary. I would not say it would do it 
any harm, because I have never tried it; but I do not 
see how a child can get 40 grains of boracic acid. 

2817. Suppose I tell you that as much as 26 grains of 
boracic acid have been found in a pint of milk, would 
that lead you in any way to modify your opinion as to the 
use of preservatives?—No, it would not, but I think it 
would be gross carelessness to put that in. 


2818. Would you not like to see some system for regu- 
lating that carelessness, and preventing that carelessness? 
—Somebody has been trifling with the food, somebody 
has been meddling with the food, if you have 40 grains 
put in, as a preservative, because it is such an enormous 
quantity to be put in to act as a preservative. 


2819. With regard to saltpetre it is not used, I take 
it, as a preservative in milk?—TI should say not ; it would 
spoil the milk. 

2820. You speak in your précis of curing bacon with 

boracic acid. Do you know anything as to that ?—Yes. 
* 2821. Could you tell the Committee what you know 
as to the curing of that?—I know that 0.6 per cent. of 
boracic acid is quite sufficient to produce mild cured 
bacon of a very palatable and a very wholesome descrip- 
tion, and very much better for the stomach than if it had 
been cured in the old-fashioned way by nitrate of potash 
and common salt. 


2822. Do you know how it is cured—I mean what 
the method of curing is, where boracic acid is used 2—I 
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really do not know the practical details, but I know ‘it 
has been suggested to inject a solution of boracic acid 
immediately after death. Whether that has been done 
or not I do not know. I think it must be cured by steep- 
ing the carcases in a solution of boracic acid. ) 

2823. You have got no information ?—I have no prac- 
tical information on that point, but I know that 0-6 per 
cent. has been found sufficient to preserve hams. 


2824. (Chairman.) There is one answer I should like 
to get clear on the notes. If I am not mistaken you said 


that you would take 30 grains of boracic acid three times , 


a day ?—I would be quite prepared to take it; I should 
have no hesitation about it. 

2825. Thirty grains three times a day?’—Yes, without 
the slightest hesitation. 

2826. You are quite convinced that the presence of 
boracic acid in milk is not injurious to very young 
children ?—Quite. It is very much less injurious than 
allowing the milk to become putrid, which used to be 
so. frequently the case with the milk given to young 
children, and then it had a very bad effect. I cannot 
see that boracic acid in doses suflicient to make it a pre- 
servative would do harm. I have gone into it over and 
over again, and I cannot see where the toxic effect comes 
in. It does not seem to have any cumulative effect; it 
passes away by the urine quickly, and in its progress it 
seems to be a great benefit to the system. 

2827. We have had it in evidence that there is a diffi- 
culty in mixing it thoroughly in the milk, and that one 
portion of a gallon may contain an undue proportion of 
the preservative?—That is a piece of bad management, 


‘because a saturated solution of boracic acid is 1 in 40; 


30 parts of water take up one part of boracic acid, and 
if a saturated solution of that is used in milk then of 
course you can distribute it quite equally all through the 
milk. 

2828. It is very commonly used in a powder, is it nob? 
—But then a solution of 1 in 30 is a saturated solution of 
boracic acid; thirty drops contain one grain of boracic 


acid. 


9329. It has been. described to us that some milk 
vendors in selling small jars of cream instead of mixing 
the preservative with the cream dust the top of it with 
powder, and therefore the upper spoonful of the cream 
would be heavily dosed, and parts of the rest would be 
comparatively pure?—Then they will not get a good 
effect ; they are nullifying the good effects, at least they 
are taking away the beneficial effects, because if the acid 
is not distributed equally through the cream it cannot 
possibly act as a preservative ; it can only act upon the 
parts it is in contact with. 


2830. Surely, if cream is preserved by a layer of pre- 
served cream, if the atmosphere cannot get at the rest, it 
is less likely to be decomposed ?—Then it must have been 
made aseptic beforehand. My impression is that by the 
way they make cream down at Dunragit, and places in 
my neighbourhood in Dumfries-shire, they could render 
the cream quite aseptic without the use of preservatives. 


9831. It has been suggested that the vendors of pro- 
visions should be obliged to notify the presence of a 
preservative ; would you approve of that being done /— 
No. 

2832. Would you object to it?—I would object to it, be- 
cause I think it is quite unnecessary information, seeing 
that the thing is perfectly harmless. People get prejudiced 
against a thing which is for their own good if they have 
an idea that there is a foreign body present; they would 
magnify any danger that exists ; in fact, they would make 
dangers. 


9333. You would not call a difference of opinion pre- 
judice, would you?—No. I say if they were men who 
‘understood the nature of boracic acid, who were told there 
was boracic acid present in certain proportions, it would 
be quite advisable to tell them, at least it would not be 
Sbjectionable to tell them ; but when you have got an 
ignorant public to deal with it might make them become 
dissatisfied in a way which is quite unnecessary. 


2834. I do not want you to misunderstand my question. 
We have had several members of your profession in that 
box, who have given it as their deliberate opinion, sup- 
ported by evidence from experiments conducted by them, 
that boracic acid in certain quanfities is fraught with 
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danger to the consumer?—I would like to know what 
the symptoms of danger are, because I have never been 
able to trace them? I have never been able to see them. 


2835. But you admit the existence cf tab opinion /— 
I quite admit that. 

2836. And being satisfied of the existence of that 
opinion, you would not call it prejudice?—I think it is 
prejudice, I do really, because 1 have experimented very 
extensively on the subject, and I could never see where 
the danger of taking boracic acid as a preservative came 
in. Icould never trace any bad effect from it ; my results 
have been all good effects. If it had not been for boracic 
acid we would have been in a very much worse position 
as a community to-day than we are at present; I am quite 
sure of it. 


2837. (Professor Thorpe.) In answer to a question from 
the Chairman you said that from your large experience 
of what went on at Dunragit and in certain parts of Dum- 
fries-shire, which you yourself were personally acquainted 
with, it was not necessary to add any preservatives to 
cream /—I mean where it is brought up to a certain point 
of heat as it usually is, that is, to a greater heat than the 
germs of decomposition can exist in ; if it is hermetically 
sealed immediately upon that, it is bound to remain sweet. 


2838. Cream is a substance which is very liable to 
undergo change, is it not ?—Very. 

2839. Is there any more reason why milk should be 
treated with this preservative than cream ?—It would be 
very difficult to apply that method to milk. Cream is 
sold in small jars, and these jars can be hermetically 
sealed when the cream is at a certain heat, and of course 
then it will remain free from contact with the germs of 
decomposition until it is sold. But it is hardly possible 
where milk is sold by the pint and by the quart, or by 
the half pint, and so on, to hermetically seal that, and 
milk, I may say, takes on decomposition very quickly 
after it had ‘been pasteurised. 


2840. Even after it is sterilised or pasteurised ?—Yes, 
after it has been pasteurised it does take on decomposi- 
tion, but not quite as quickly as if it had not been pas- 
teurised. Of course pasteurisation arrests it; it destroys 
any germs of decomposition which may be present, and 
it does enable the milk to keep a little longer if it is 
immediately subjected to a refrigerating process, but, not- 
withstanding that it still retains its old liability to decom- 
position. 

2841. Do you mean to say there would be no gain te 
the consumer from the process ?—There is a gain in this. 
I think you gain a few hours, at any rate, by pasteurisa- 
tion, and you destroy any noxious germs like typhoid or 
diphtheritic germs, and you only have the germs of decom- 
position admitted again—that is, germs which produce 
lactic fermentation. 


2842. That gain of a few hours is everything in the 
case of a milk supply, is it not ?—It is very important, in- 
deed, but it has a much more important feature than the 
gain of a few hours in preventing decomposition, because 
it destroys all microbes of disease. I think that is where 
the great advantage comes in. 


2843. That is a distinct and positive gain ?—That is a 
positive gain. 

2844. And there is also the further gain of a few hours? 
—There is a few hours’ gain, there is no doubt. 


2845. The few hours is everything —Yes, but still it 
is not always practicable ; in very hot weather it is even 
necessary to add a little preservative, I think, because 
decomposition takes place so quickly. 


2846. (Chairman.) Are you aware that practically the 
whole milk supply of Copenhagen is carried in herme- 
tically sealed bottles ?—No, I did not know that. I think 
it is a very good thing to do. 


2847. (Professor Thorpe.) You recommend that, if pos- 
sible, at all events, milx should be generally sterilised ?— 
Certainly, I would sterilise milk. 

2848. You would recommend that?—I would recom- 
mend that as an adjunct, as a first process, in the pre- 
servation of milk. I would say it should all be sterilised 
before it comes into human consumption, but at the same 
time I would recommend the subsequent addition of a 
little boracic acid to make things doubly sure. 
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Mr. Rosperr McCracken, called; and Examined. 


2849. (Chairman.) You are the managing director of 
the United Creameries, Limited, Dunragit ?—Yes. 

2850. How long has that business been going on?— 
Between seventeen and eighteen years. 

2851. I understand you have been familiar with it since 
its start ?—Yes, I have managed it from the start. 


2852. We should like to hear from you as far as you 
feel at liberty to tell us (we do not want to ask you any 
trade secrets), first, as to the extent to which preserva- 
tives are used ; secondly, your opinion as to the necessity 
of using preservatives; and, thirdly, as to the probable 
effect: on the trade of any restriction. Has your company 
been in the habit of using preservatives ?—Yes, all along 
—perhaps not in the first years or so, but ever after that 
we have used preservatives. 

2853. In what substances ?—In milk, in margarine, and 
in cream. 

2854. And in butter?—No, not in butter; we have 
never used preservatives in butter. Our butter all goes 
out fresh without anything in it at all—not even salt. 

2855. I do not see quite its use in margarine if it is not 
necessary in butter?—Fresh butter is not expected to 
keep any length of time ; it is consumed quickly. 

2856. What are the principal substances used as pre- 
servatives ’—We always use boracic acid, or preparations 
of boracic acid, that is some of those made up preserva- 
tives that depend upon boracic acid for their preserving 
powers. 

2857. Is it in your opinion necessary ?—Yes. It is in 
margarine, because we use less salt, as we find that people 
like less salt nowadays than they used to do; the 
popular taste favours very slight salting. 

2858. Is the natural keeping quality of margarine in- 
ferior to that of butter ?—No, I do not know thatitis; all 
butter put up for keeping purposes has some preservative 
in it. 

2859. Danish butter is free from preservatives ?—It is 
a little salt, of course. 

2860. It contains about 1 per cent, of salt, I think ?— 
It is a small percentage, I really do not know what it is. 

2861. But it passes in this country as fresh butter ?— 
In England it is generally called fresh butter; in Scotland 
we call butter “fresh” when it is absolutely free from 
salt and anything else. 

2862. Could you describe the process of mixing the pre- 
seryative with milk, for instance ?—We dissolve the pre- 
servative in @ small quantity of milk, and then use that 
by adding it to the rest; we take a pint or so of it, and 
add that to a canful of milk. 

2863. In your opinion is that thoroughly mixed through 
the fluid ?—Yes, we mix it thoroughly through; we stir 
it up through. ; 

2864. Is the process the same in cream ?—Yes, the pro- 
cess is just the same. We dissolve the preservative in a 
little milk, and add that to the cream, stirring it well into 
it. 

2865. In what form do you send the cream out?—We 
send a good deal of it out in jars, and some of it in bulk. 


2866. In what quantities ?—In cans. containing from a 
single gallon up t sixteen gallons. 


2867. Is that all treated in the same way ?—Yes. 
2868. I may tell you that we have had it in evidence 
that it is the practice of some vendors after the cream is 
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put into the jar to throw dry borax on the top, which, of 


is not your practice —No; it is all stirred well into it, 
and thoroughly mixed. 

2869. What would be the effect on the milk trade of the 
restriction or prohibition of the use of these preserva- 
tives ?—If they were prohibited cream could not be sent 
to a distance and sold as it is now; it would not keep for 
any great length of time without some preservative. The 
same applies to milk in hot weather—in summer weather, 
It could be vended in the immediate neighbourhood 
where it is produced, but not carried to a great distance 
and sold. 


2870. Are you not aware that a large proportion of the 
milk supply of London, for example, is free from pre; 
servatives /—I have no doubt there is a large proportion 
of it, but still there is a good deal of it with preservatives, 
and what is sent in without preservatives is consumed very 
qvickly—it will not keep a length of time. Of course, if 
it is very well cooled, if it is thoroughly refrigerated that 
will help it to keep, but the effect of refrigeration will 
pass off in warm weather before very long; the milk will 
get heated up again, and be as liable to decompose as 
before. 

2871. May I ask whether your opinion is the result of 
experience /—Yes, it is. 

2872. These preservatives are of comparatively modern 
use ; how was the milk trade conducted before they were 
introduced ?—Milk was not carried a great distance long 
ago ; all the towns got supplied with milk produced either 
in the town or immediately round about it. Now the 
dairies are being eliminated from the towns, and milk is 
carried a great distance. We send milk up to London 
from Scotland. 

2873. That is a question of how many hours?—The 
milk that we get in the morning will be in London the 
next morning, 

2874. That is a question, then, of twenty-four hours? 
—Yes, but then it requires to be kept until it can be 
consumed. 

2875. Can you give us an idea of the extent of your 
ereameries—how many cows may we take it supply you? 
—I cannot very well say the number of cows, but in the 
summer time we get from 10,000 to 12,000 or 14,000 
gallons a day of milk—that would be about 4,000 or 
5,000 cows. 

2876. Does the farmer in any case treat the milk with 
preservatives before it comes to you?—No, we get it free 
from preservatives of any kind. 

2877. (Professor Thorpe.) May I ask if you stipulate 
that it shall be free ?—Yes. 

2878. (Chairman.) Have you a fixed proportion, irre- 
spective of season, of preservatives added to milk?—We 
only use preservative in milk in warm weather—in 
summer; we do not use it in the winter time, when the 
weather is cold. We use from half-an-ounce to an ounce 
to a sixteen-gallon can, which is the size of our cans. 

2879. (Dr. Tunnicliffe.) An ounce would be about 3 
grains to the gallon?—Yes, we never exceed the ounce. 

2880. (Chairman.) Have you ever had any complaints { 
—No, we have never had any complaint of any kind re- 
single gallon up to sixteen gallons. 

2881. Have proceedings never been taken against you 
for it ?—No, never. 

2882. (Professor Thorpe.) Why do you find it necessary 
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not think it will ever become popular. 


to add preservatives to a substance like margarine ?—It 
enables it to keep longer—just as we add salt to it for that 
purpose. 

2883. You do add salt as well as preservatives ?—Yes ; 
I do not know that absolutely fresh margarine is con- 
sumed anywhere. I have not heard of it. 


2884. Considering that the greater proportion of mar- 
garine (even that which is imported into this country) does 
not contain boracic acid in any form—either borax or 
boracic acid preservatives—I do not see the necessity of 
adding it in your case ?—We find that it does keep better 
with it; it keeps longer. 

2885. What conduces to the change in the margarine— 
what is it that goes off, or that affects its character ?— 
The milk that is in it. 


2886. The milk that is in it ?—Yes, there is nothing in 


the fats to go wrong of themselves, it is simply the milk. 


2887. Then some change in the manufacture of the 
margarine would eliminate that ?—I do not know. 

2888. You add milk to the margarine, for what pur- 
pose /—To flavour it. 

2889. But you could get that flavour, I suppose, in 
some other way, could you not ?—I would be very glad if 
you could find me another way to get the flavour of miik 
without adding it. 

2890. Is there not a great deal of margarine that is 
made that does not contain added milk ?—I do not know 
that there is. 

2891. Have you seen margarine made in Holland ?— 
No, I have not seen it made in Holland. 

2892. Will you take it from me that there is a very 
large quantity of margarine made in Holland in which 
there is no milk whatever ?—Yes, I will take it from you 
that that is the case. 

2893. And also that it has no preservative in it /—That 
may be. 

2804. Have you tried sterilising your milk at Dun- 
ragit 2—No, we do not sterilise any milk. 

2895. Have you not made any attempt to sterilise ?— 
We have experimented with it, but I do not like steri- 
‘ised milk at all; I do not like the flavour of it, and I do 
We have scalded a 
great deal of our milk; that is, we have pasteurised a 
great deal of our milk. We do not sterilise the milk. 

2896. Pasteurising is one form of sterilising, is it not? 
—Yes. 

2897. (Chairman.) I was going to ask when you talk 





of the flavour of sterilised milk, what process of sterilisa- 


tion you refer to?—The ordinary process of raising the 
temperature; that is, putting it in bottles and scalding 
it, and cooling it again twice or three times over. Is that 
pasteurising ? 

2898. (Professor Thorpe.) That is one method of 
pasteurisation ; have you tried that ?—Yes. 


2899. Any more than experimentally ?—Not more than 
experimentally. 

2900. (Chairman.) Do you find it impart a flavour to 
the milk ?~Yes, it does. In sterilised milk that I have 
bought and tasted I have found the same flavour; it has 
always a cooked flavour. 

2901. (Professor Thorpe.) It may have a flavour, but I 
do not know that the flavour is necessarily objectionable ? 
—I think it very objectionable, and most milk consumers, 
I think, do so too. 

2902. To what temperature do you raise the milk to 
pasteurise it ?—We raise it to about 160 or 170 degrees 
Fahrenheit. 

2903. Your experience perhaps has not ‘been sufficient 
to enable you to give to the Committee any idea what 
increased cost there would be in sterilising the milk and 
pasteurising it?—No; I know nothing of the cost of 
sterilising at all. It is mostly skim-milk that we send 
out Gve do not send out much new milk), and we 
pasteurise the whole of it. 

2904. You do not send out much new milk ?—No. 

2905. Only skim-milk ?—Yes. 

2906. Skim-milk, I suppose, is Jess liable to change 
than even new milk, is it not?—I do not think it is; I 
think it changes quite as quickly. 

2907. I suppose, as a matter of fact, you probably find 
that the price you get for the skim-milk would not enable 
you to sterilise it ?—~No, I donot suppose it would. 
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2908. Is that a reason why you have not done so ?—No, 
that is not the reason at all. We have never attempted 
it. 

2909. Where does your skim-milk go, may I ask ?—It 
goes all into the cities. 

2910. To be sold as separated milk?—Yes, during 
winter; in summer we do not sell much of it; we make 
it into. cheese in summer. 


2911. May I ask if a large quantity of that skim-miik 
comes to London?—No, not much; some of it goes to 
London. The carriage to London spoils it, we cannot 
afford the carriage to London. 

2912. You mean it is spoiled because you cannot afford 
the cost of the carriage of skim-milk to London ?—That 
is so. ‘ 

2913. (Dr. Bulstrode.) With regard to the pasteurisa- 
tion of milk, do you Imow anything of the Havant Dairy 
Factory—have you heard of it?}—-No. ; 

2914. It is a company which apparently carries on its 
trade entirely in pasteurised milk ?—I do not know of it. 

2915. You do not know whether they have come to 
grief owing to their milk (according to you) not tasting 
well ?-_No. T 

2916. You have no knowledge of it?—I do not know 
anything of them at all. } 

2917. You never heard of them; you have not had one 
of these pamphlets sent to you (producing a pamphlet 
from the company) ?—No. ’ 

2918. Do you know anything about the conditions of 
the milk supply abroad 7—No, I cannot speak as to them. 

2919. In Belgium, for instance ?—No, I know nothing 
of them. . 

2920. Do you think it is likely that there are any 
different conditions obtaining in a place like Brussels to 
those obtaining in Edinburgh or Glasgow ?—It is quite 
likely. 

2921. Do you know that in Brussels they use no pre- 
servatives at all in their milk?—I am not aware of it, but 
it may be soa. 

2922. Do you know that the Aylesbury Dairy Company 
carries on its trade without the use of preservatives at 
all?—No, I am not aware of that. ; 

2923. If you were satisfied that the Aylesbury Dairy 
Company did carry on its trade and supply a considerable 
proportion of the population of London with milk which 
is not treated, with preservatives, would that alter your 
view as to the necessity of preservatives ?—The Ayles- 
bury Dairy Company may be able to get milk which is all 
thoroughly refrigérated at the farms. They, perhaps, 
stipulate that the farmers must supply them with milk 
refrigerated immediately it is milked, and, of course, that 
will assist the keeping. 

. 2924. Do you think that even if all milk were refri- 
gerated at the farm there would be no use and no need 
for preservatives ?—There would be much less need cer- 
tainly, because if you chill the milk down at once it will 
certainly keep much longer; but there are many farms 
where that cannot be done, as they have not got a water 
supply. 

2925. You say that the farmers in the cases in which 
you are concerned do not add the boracic acid to the 
milk before sending it out?—No; they do not. 

2926. Do you test the milk?—We do not test it for 
boracic acid, but we stipulate that there is nothing to be 
added to the milk. 

2927. But you do not check them by analyses ?—No, 
we do not. 

2928. You, state in your synopsis that you think the 
use of preservatives should be restricted to a reasonable 
proportion ; would you tell the Committee what you con- 
sider to be that reasonable proportion ?—I think some- 
thing like the proportion I have been using is reasonable 
—not to exceed about 30 grains to the gallon or so. 

2929. (Chairman.) And in margarine ?’—In margarine 
about one-half per cent. 

2930. (Dr. Bulstrode.) You think there would be no 
objection to that ?—I think not. 

2931. But you think it ought to be restricted ?—I think 
so. There is no doubt that there are some places where 
each dealer adds a little more to it, and so you get an 
excessive quantity in the end; when the milk passes 
through two or three hands each dealer may add a little 
to it. 
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2932. Do» you know anything about the use of 
‘formaldehyde in milk ?—No ; I think I tried it in a few 
.-gamples once, but that is all. GRE 
2933. (Dr. Tunnicliffe.) Do you send out each lot of 
milk as you get it?—No, we do not. We receive the 
amilk, weigh it, then it runs into a large vat, and then 
aye send it out from that. 

2934. How often do you send out milk ?—Daily. 

_, 2935. Daily ?—Yes, several times daily by different 
Strains. ° 

_ 2936. Then no fraction of milk stays in your creamery 
more than twenty-four hours, for instance ?—No. We do 
occasionally have a little at this time of the year left over 
on a@ Monday to the Tuesday; and we keep that—per- 
haps it will be in the place fully twenty-four hours ; it is 
‘brought in in the morning, and it will get away by ten 
o'clock, say, the next day. That will be twenty-four or 
awenty-eight hours at the outside. 

- 2037. Then it may be taken that within twenty-four 
hours of arriving it is mixed and sent off?—Yes. We 
add the preservative to each can as it is prepared for 
going out; so that it is pretty accurately done. 

2938-39. (Chairman.) We have had it in evidence that 
the Irish fresh butter would be practically ruined 
if the use of preservatires were restricted or 
‘prohibited; is there {anything in the quality of 
Scottish ‘butter which renders it easier to keep 
than Irish butter?—No, but our butter is put 

_ much more quickly on the market than the Irish butter is. 
The butter that we make to-day is on the market to- 
morrow morning. I find that some of the Irish fresh 
butter does not keep very well. We sometimes have to 
fall back on Irish fresh butter at this season of the year ; 
and there is some of it that does not keep very well. 


2940. You are purchasers of Irish butter then ?—Occa- 
sionally just when we run short, we get a very short 
-supply of milk in the winter for two months. 


2941. Then, of course, your demand on the Irish pro- 
ducer is an intermittent and irregular on>?—Yes, it is 
vyery irregular. 

2942. But if the Irish creameries and factories were 
supplying a market regularly, the difference in time would 
not be so very great, would it?—Yes. From the West of 
Treland it takes butter a Fttle while to get into the 
market ; we do not get it until three days after it is made. 


2943. No, but I have already pointed out that your 
-demand is a very irregular one ?—Yes, it is. 

2944. Suppose a factory in Limerick were supplying 
-a merchant in London, the element of time would not be 
-a very serious one, would it?—No; it would be an extra 
day, I suppose, or so. 

2945. Only an extra day?—Yes, that would be about 
all. 

2946. Then in your opinion it is nothing in the quality 
of the butter that renders it necessary to add borax to the 
Trish butter ?—It will depend on the making, of course. 
Tf very carefully made you can do without it, if your 
butter is going to be consumed very quickly. 

- 2947. IT am speaking of factory and creamery butter? 
—There is a great variety in factory and creamery butter. 


2948. (Professor Thorpe.) Is the variety due to the 
mode of manufacture or to the quality?—It is due 
to the mode of manufacture, and, of course, to the hand- 
ling of the milk before the manufacturer gets 1t. In some 
of these small places in Ireland they cannot keep their 
milk very well; but if they are getting it twice a day in 
the factory, they should be able to make as good an 
-article in the West of Ireland as anywhere. 

2949. (Chairman.) After your long experience in this 
“business we should like to have your opinion whether 
there is anything in the quality of pasture which renders 
.one butter a better keeping article than another ?—I do 
not think there can be, at all. : 


2950. It depends on the manufacture ?—Yes, of course 
that is supposing that the cows are getting good water, 
-and all that sort of thing; if there is anything defective 
that way it will affect the butter. 

- 9951. Would you find that 1 per cent. of salt would in- 
-terfere with the popularity of your butter ?—Decidedly it 
-would ; we require to have it absolutely fresh. 


2952. Have you any experience of Danish butter?—_ 


~ Yes. 
2953. Does any of that come absolutely fresh to this 
country? Is it-not the case that a great deal of Danish 
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butter is sold in this country as fresh butter, which does 
contain 1 per cent. of salt ?—I believe.so; but then that 
is not competing with butter which is .absolutely 
fresh. A great many people like just a very little salt in 
batter ;. we are often asked by private individuals to make 
up butter for them with a little salt in it, but our trade 
is in absolutely fresh butter as a rule. 

2954. Now, to turn to the other branch of our inquiry, 
namely, colouring matters ; I suppose the use of those in 
dairy products is pretty general?/—Very general; it is 
universal I think. 04 

2955. But there is not a great variety of substances 
used ?—No, not a great variety. 

2956. The chief substance being what, should you say? 
—Annatto. ; 

2957. May we take it that in the Scottish dairy trade 
that is the only substance used ?—Perhaps not the only 
one, but almost the only one. 


2958. Almost ?—Yes, aniline colours are used no doubt. 


2959. But in your creamery is annatto the only one 
used?—It is not the only one; we have used aniline 
colours. Itis generally annatto that we use. 

2960. Your object is, I presume, to obtain a uniformity 


of colour—summer and winter, in butter and cheese ?— 
Yes. 


2961. Would it interfere with your market if you dis- 
continued the use of colouring matters ?—Yes, it would 
cut us out.of some markets altogether ; some markets will 
not take white cheese at all. 


2962. Others, on the other hand, will not take coloured 
cheese ?—That is so. 

29635. What is the object of colouring margarine ?—To 
make it pleasing to the eye, just the same as with the 
cheese, and to suit the market. Some markets take pale- 
coloured margarine, and some take the higher coloured 
margarine. 


2964. In your opinioh dees that arise from the prefer- 
ence of some districts for pale butter, and of others for 
dark butter ?—I expect it does. 

2965. Therefore the object of colouring margarine is to 
resemble butter ?—Yes, it is coloured to resemble butter— 
there is no doubt of that. 


2966. Would you see any objection or hindrance to 
trade if the obligation were imposed on the manufacturer 
of declaring that certain articles were coloured ?—I do not 
suppose it would make any difference ; butter is coloured 
all over the country now to suit. 


2967. I am not quite sure that you understand me, or 
if I have put my question in an intelligible form. Sup- 
pose it were made obligatory on the manufacturer or 
vendor to sell articles with a declaration that they are 
artificially coloured, would that interfere with the trade? 
—No, I do not suppose it would, except so far as it would 
be harassing the salesman by having another declaration 
to make. It is not only dairy products, but-a great many 
food products that are coloured. Would you suggest a 
declaration as to colouring in every one of them ? 

2968. I did not ask you about other products, because 
you are not an expert in them?—No, but I think ail 
should be kept on one level. I do not see why one in- 
dustry should be singled out for declarations, and another 
that also uses colouring matters, let alone. 


2969. Suppose it were made obligatory upon manu- 
facturers who colour green peas with copper to declare 
that they were so coloured, would you think it a hardship 
on the cheese-maker to have to declare that his cheese 
was artificially coloured ?—No, I do not suppose it would 
make any difference to him really. I think almost every- 
body knows that cheeses are coloured. 


2970. (Dr. Bulstrode.) I understand you would have no 
objection to the nature of the colouring matter being 
stated on the label, for instance: “This butter is coloured 
with annatto” ?—No ; if you are going to make a declara- 
tion at all you may just as well state the nature of the 
colour. 

2971. You think there would be no objection to a 
declaration of that nature throughout all coloured trade 
products ?—No, if you make everyone give a declaration, 
if you make every trade do it; but I do not see why one 
trade should be picked out and another Iet alone. 


2972. You see no objection if all trades were similarly 
treated ?—Not if they were all put on one footing, but 
T see .a great objection to it if one trade is singled out, and 
another let alone. 
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2973. If it were put on sweets, say: “These sweets 
are coloured with ——”, well a poisonous colour, do you 
think people would buy them ?—No ; I think it is quite 
ukely not. ¥ 

2974. You think it might be an objection in that sense? 
—It would be objectionable to the manufacturer in that 
sense, but if it were poisonous I think everyone should 
know. 

2975. Do you think if coloured peas were labelled: 
“These peas are coloured with copper,” that would make 
any difference to the seller?—I should think it would; I 
think people would avoid them. 

2976. (Dr. Tunnicliffe.) What aniline colours do you 
use in the manufacture of butter or margarine ?—I really 
do not know what the actus] article is. 

2977. You do not know what they are called?—No; I 
find that there has been aniline colouring in one of the 
butter colours which we have used. 

2978. I suppose they would be yellows ?—Yes ; but the 
quantity is so small that it would practically do no harm. 

2979. Where do you get these aniline colouring matters 
from ?—They are mostly from Continental manufacturers. 

2980. You do not know the chemical names of them, 
or the trade names of them ?—No. 

2981. Nor anything about them?—No; we buy it as 
butter colouring.. 

2981*. You buy it as butter colouring, do you say /— 
Yes ; and we get a solution in oil just as we get annatto 
colouring. 

2982. Only you know the difference that one is annatto 
and one is an aniline ccour ?—We have been told so. 

2985. Is it on the bottle?—-No, but the manufacturer 
informs us that there is a proportion of aniline colour 
along with annatto in it. 


2984. Is there a declaration on the bottles of all these ~ 


different colouring matters, as to what they consist of ?— 
No. 

2985. How do you know the difference between them ? 
—The manufacturer has told us that he does use a little 
aniline colouring in making up the colour. 


2986. Then does every annatto that you use contain 4 
little aniline colouring ?—No, I do not think so at all. 


2987. Do you know that it does not?—No, I do not 
know that it does not ; I have never submitted them to 
analysis at all. 


2988. Do you get an annatto colouring matter from the 
same place that you get the aniline colouring matter 
from ?—No. 


2989. In short you do not really know what the annatto 
colouring really contains—No, we buy it for annatto, and 
that is ali we know about it. We expect that we are 


. dealing with honest people, and that they give us what we 
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ask for. 


2990. (Chairman.) If you use annatto, and it contains 
some other substance, that would come under the Food 
and Drugs Act as an adulteration, would it not?—I sup- 
pose so. 


2991. How long does margarine treated with borax 
keep ?’—A_ good deal would depend on the margarine, and 
on the weather. Margarine would keep for a month or 
six weeks. 

2992. How long should it keep as compared with fresh 
butter ?—It will keep far longer than fresh butter. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C.: 


2993. Would it keep four times as long?/—It will just. 
compare with salt butter—with cured butter. 


2994. We have heard a good deal about the reiative per-- 
centage of water in Irish butter compared with Danish. 
butter ; can you give us the percentage in a good sample 
of Scotch butter ?—I have had analyses taken but I do not-. 
recollect exactly just now what the result was. I could 
not say positively. 

2995. Would you say generally that Scotch creamery 
butter is wetter or drier than Irish butter ?—It is much= 
dryer than Irish butter. ava 

2996. Would you say that it approaches to Danish 
ea in consistence ?—I think it is fully as dry as Danish 
butter. 


2997. (Professor Thorpe.) May I ask whether you at 
Dunragit make what are known in the trade as mixtures?” 
—Yes, we make mixtures. 


2998. As regards the aniline dyes I suppose they are: 
German produce, are they not?—German or Dutch. LIL. 
think this is Dutch that we are using. f 


2999. They are vended to you by Dutch makers ?—Yes, 
by a Dutch maker. | 


5000. You have no knowledge of what their nature is? 
—No. 


5001. You are not aware, for example, that they really ~ 
are most noxious substances ?—They may be. 


5002. There is no doubt about it these substances dis- 
solved in oil are really at the base very noxious sub- 
stances. You have never heard of a compound known as - 
paris Yellow, which is used as a butter colouring?” 
—No. 


5003. You do not even know that is the same sub- 
stance which is put into a lyddite shell?—I know that | 
lyddite has been used for dyeing purposes for a century. 


5004. Give us your opinion about the declaration in the » 
case of colouring matters ; would your statement about. - 
preservatives equally apply in regard to colouring mat- 
ters, that is, would you see no objection to persons de- 
claring that the substance contained colouring matters ? 
—I do not think there would be any great objection to it . 
except that it is just troublesome to the vendor, and apt 
to get him into trouble through neglecting to declare it. 
It is a very harassing thing to trade if a man has to make - 
a declaration with every article he hands over the counter. 


5005. If it were proved to you, for example, that in: 
the case of the milk supply for very young children the 
presence of these preservatives was very hurtful to them 
in the early stages of their existence, would you not see 
some necessity for a declaration of their presence ?—Yes, - 
if there is such a quantity of preservatives used as to be 
injurious. 

3006. If it is proved to you even that the small quan- - 
tities which are actually used in trade have that effect, TE 
suppose you would agree that it is desirable in the in- - 
terests of the community that something in the nature ~ 
of a declaration should be made ?—yYes ; if that is actu-- 
ally proved, but there seems to be a great difference of — 
opinion on that point. 

5007. (Chairman.) Is it pure borax or a compound’ 
that you use?—It is generally borax ; we do use com- 
pounds. 

5008. (Professor Thorpe.) You use so-called preserva- 
tives, do you not?—Yes, we do, and we use the boracic. 
acid ; but we use more boracic acid than preservatives. 


3009. Then you use more boracic acid than borax ?—.- 
Yes, that may be. 


Mr. CHRIstoPHER J. Dunn, called ; and Hxamined. 


3010. (Chairman.) You are the Chairman of the Cork 
Butter Market Trustees, are you not?—Yes. 


3011. And a governor of the Munster Dairy and Agri- 
cultural Institute ?—Yes. 


3012. You represent the Cork Butter Market Trustees 
before this Committee ?—Yes, I do. 


3013. We have already had some evidence about the 
use cf preservatives in butter and milk in Ireland. Can 
you tell us anything from your experience about them ?— 
The buttermakers who send butter to the Cork market, as 
a rule, do not put a preservative in their butter, but a 
preservative is very largely used in butter factories. It is 
also used in creameries. A considerable quantity of the 
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butter passing through our market comes in in the lump - 
state—in the half-made state ; that afterwards goes into - 
the factories, and probably a preservative is put in that. 
The preservative generally used is some soluble borate of ~ 
soda, something like a tetra-borate of soda. The ad- 
vantage of using it is supposed to be that it is more soluble. 
than the boracic acid itself, boracic acid being soluble only 
to the extent of four per cent., and the other being very 
much more soluble consequently gets more easily blended’ 
and mixed up with the butter. 


_ 5014. You say that a great deal of the butter that comes - 
into the Cork market is free from preservatives /—Yes. 
The butter bearing the brand of the Cork market is butter 
which has been in most cases made up by the farmers 
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themselves, and the farmers, as a rule, do not use it, 
-although some years ago the trustees of the market recom- 
amended its use to the extent of llb. in 112lbs. The 
circumstance that forced their hand to make that recom- 
-mendation was that they found that it was being largely 
used by their foreign competitors, and also that it was 
being largely used ‘by home traders, who did not send their 
butter through the market, and they thought, therefore, 
that it would give an advantage to the farmers who were 
sending their butter through the market if they were to use 
-a preservative, because it would make their butter keep 
longer than it had kept previously. But in spite of that 
recommendation the farmers generally throughout Munster 
did not take up the use of a preservative, and at the 
present day it is only a very small percentage of the butter 
bearing the ‘brand of the Cork market that has a preserva- 
“tive in it. 
3015. Do I understand that much of the butter which 
-comes into the market afterwards goes into the factory !— 
Yes. There is a new department established in the 
market in the dast two or three years, and in that depart- 
ment half-made butter comes in in the lump state fresh 
from the churn, without any preservative in it, 
-or with the butter-milk scarcely thoroughly washed 
out of it. That, then, is bought by owners of butter fac- 
tories, and they blend it and mix it up and put salt into it, 
generally speaking ; generally speaking, also, they put 
preservatives into it, Then they pack it in their own 
_packages and send it across. This is the factory system. 
‘You know, there are three systems of making butter 
adopted in Ireland. ‘There is the creamery system, the 
factory system which I have mentioned to you, and the 
old-fashioned dairy system, where the farmer makes the 
‘butter himself and sends it to our market or sends it some- 
where else, and the farmer, as a rule, does not put in a 
“preservative himself. 
3016. You spoke of your foreign competitors. What 
-countries would you name as the principal competitors 
with Irish butter?—All countries; that is to say, it 
~-would ‘be very difficult to say which of them competes more 
directly with the Irish butter ; but all of them compete 
-more or less directly—Danish butter, French butter, Cana- 
dian butter, and Australian ‘butter. Australian butter 
very largely takes the place of the Irish butter, which in 
the old days used to be heavily salted and meant to keep 
through the winter. Now the Australian ‘butter coming 
in from the Southern Hemisphere comes in at a period 
when it is intended to take the place of that butter ; and 
that is one of the causes of the decline in the heavy salted 
“Trish butter—it has to keep so long. 
3017. Take the country which you named first just now, 
Denmark ; Danish butter is without preservatives, is it 
~not?—Yes ; I understand that they very largely pas- 
teurise the milk, and in that way the butter keeps. One 
-of the creameries in Cork I know from my own knowledge 
pasteurises the milk, and, I believe, does not use a 
preservative. But you see, it would be impossible for the 
‘butter factory system to protect itself by pasteurisation, 
because they buy the butter from the farmers as it comes 
an, and the farmers do not pasteurise. 


3018. Is it not the case that in Denmark a great deal 
-of the butter is factory butter?—I am not aware. I 
suppose it is—I am sure it must be. Though a very 
--serious inconvenience would be caused by the prohibition 
of preservatives, I am inclined’ to think that the wholesale 
butter merchants rather exaggerate it, and that it would 
not be as permanent as they imagine—that is, that the 
retailers to whom they sell would soon find out that every 
one was in the same position, and they would see that 
butter could not be ‘expected to keep as long without a 
preservative as it did with it, unless it were pasteurised 
at least, and even then possibly not quite so long. I give 
~ the trade generally credit for sufficient inventive power +o 
discover some other method for keeping the butter—cold 

- storage might be developed to a very great extent. 


35019. Would there be a strong objection on the part 

of the trade to making a declaration necessary as to the 
- difference between fresh butter and preserved fresh butter ? 

—There would be a strong objection to their having to 

make a declaration—that is, to give a warranty that it was 
not preserved, if you mean that. 

- $020. No. I mean to make a statement that it was 
~preserved ?—I do not think so. I do not think they would 
“have any reasonable objection to make that statement, I 

myself may mention that I am not in the trade. 

3021. But you represent the Market Trustees ?—Yes, 
~and Ihave had very exceptional opportunities of Knowing 
~all about the trade through my ‘position as chairman of 
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the Butter Market. The members of the Cork Butter 
Market Trustees differ among themselves very much on 
the subject as to whether the prohibition of the use of 
boracic acid or other preservative would in the long run 
be an injury to the Irish butter trade, or an advantage 
to the Irish butter trade. Some of them who have butter 
factories themselves see how very seriously it would incon- 
venience themselves, at first at least. Others who deal 
directly with the farmers, and who deal only in farmers’ 
butters, think that it would be a great advantage to the 
home producers in competition with their Australian and 
Canadian rivals if preservatives were prohibited all round. 


5022. Do you mean that the public would perhaps show 
a preference for unpreserved butter, for absolutely fresh 
butter 7—I mean that if the Government were to interfere 
and make the use of preservatives illegal, as has been 
done in other countries, some members of the Butter 
Market Trustees think that it would benefit the Irish 
butter trade rather than injure them; but others, on the 
other hand who are owners of butter factories appear to 
dread such a prohibition very much, 


35025. Do you know any quality in the Irish butter 
which renders the use of preservatives more necessary 
than in Scotch or English butter?—No, certainly not. I 
do not believe there is any quality in the Irish butter 
which makes preservatives more necessary. Why, the 
history of Irish butter is that it was the butter thirty 
years ago that was made specially for keeping, and that 
did keep before a preservative was used or known of. 


5024. We have had witnesses from Ireland who have 
expressed the opinion that Irish butter could not be made 
as dry as Danish butter, and that therefore it never could 
have the same keeping property ; is that your opinion 7— 
No. It isnot made as dry as Danish butter, I believe, as 
a matter of fact—certainly not at all as dry as Austra- 
lian butter ; but Irish butter has had for a very long time 
a great reputation as a keeping butter, and I believe it 
could keep as well as any butter in the world. I have 
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brought with me a pamphlet on some experiments that . 


were tried about the use of water in butter some years 
ago, if you would wish to look over it. They were made 
at the Munster Agricultural Institute. There are a 
number of tables in that pamphlet. I think it is the most 
thorough investigation that was ever made into the subject 
of water in butter. 


3025-26. Can you tell us any general conclusions founded 
on these experiments?—The experiments were under- 
taken for the purpose of seeing whether it was desirable to 
use warm pickle in order to make the butter keep better ; 
and it was found that the butter that was salted on the 
system of using the dry salt kept just as well. It was 
then argued by some people that it was necessary to put 
in hot, warm pickle in order to make butter keep, and 
the effect of washing it with warm pickle and mixing it 
up with the butter was that a considerable amount of this 
pickle used to become incorporated with the fat of 
the butter, and it was held at that time that that was the 
best way, or one of the best ways, of making a butter 
keep for along time. But the investigations and the ex- 
periments went to show that that was not the case, and 
that it would keep just as well if salted without so much 
water being incorporated with the butter. 


3027. Of course, with fresh butter those experiments 
wotld have no bearing ?—With regard to the keeping 
qualities, no. 

3028. There is no particle of salt in fresh butter ?—No, 
there is no salt in fresh butter, 

3029. Then its keeping quality would depend princi- 
pally on the extent to which the butter milk and the water 
were expelled from it?—Chiefly; the washing out of the 
casein, as chemists say. It has often been said that butter 
coming from some districts keeps better than butter 
coming from other districts, and that has been attributed 
to the pasturage in the districts. Butter coming from 
mountainous districts is supposed to keep better than 
butter coming from low-lying districts, but that question 
has not been really investigated thoroughly and scientifi- 
cally. It is a common belief amongst the trade, however. 


3030. Is the use of colouring matter habitual among 
Trish butter-makers?—No, it is rather going out; the 
fashion for highly-coloured butter has disappeared to 
some extent latterly. The colours used were saffron and 
annatto. I never heard of an aniline colouring being 
used. ; 


5031. Do manufacturers as a rule not endeavour to ob- 
tain uniformity of colour summer and winter?—As a 
rule they do aim at it a little, and then they put in a 
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little saffron in the winter, or a little annatto ; but the 
taste for highly-coloured butter in the trade seems to 
have declined as far as we can judge in Ire‘and. 

3032. (Professor Thorpe.) In your opinion, is there 
any connection between the amount of water which is 
in the butter and its keeping character?—I do not think 
there is. 

3033. Do you not think that the keeping character of 
Danish butter which contains no preservatives and very 
little salt is in some way connected with the relatively 
small quantity of water which it contains ?—I do not think 
so. Iam more inclined to the opinion that it is caused 
by pasteurising the milk. 

3034. The Danish butter has always had the reputa- 
tion for keeping, has it not—at least, within a moderate 
length of time?—I am not aware that if had formerly a 
greater reputation for keeping than any other butter, but 
it may have been so without my having happened to 
have heard of the fact. 


3035. It is only comparatively recently that they have 


systematically pasteurised their milk in Denmark, is, 


that not so?—Yes.. I think, though, that the Danish 
butter trade, as a rule, has been for rapid consumption ; 
it has been delivered to the markets very rapidly ; they 
go in for winter dairying there, and the supply is pretty 
constant throughout the year, and the consumption goes 
on equally constantly. I do not think the Danish butter 
has been kept as long as the Irish butter used to be 
kept formerly, or is kept even siill. 

3036. You mean when Irish butter was heavily salted ? 
—Yes. When it was heavily salted. Large quantities of 
it used to be stored in the summer with the intention of 
not taking it out of the store for five or six months. But 
the fashion for heavily salted butter has changed. 


3037. In regard to this question of the amount of water 
in Irish butter, no doubt that has come under your notice ? 
—Constantly ; it came so much under our notice that the 
Munster Dairy and Agricultural Institute, to which I 
belong, made a very exhaustive series of experiments a 
few years ago, some of the results of which you can see 
in this pamphlet. 


3038. Would you hand that pamphlet in?—Yes. cer- 
tainly; with pleasure. (Handing in same.) 


35039. Are you able to say if you came to any con-, 


clusion as to what might be considered a normal amount 
of water in Irish butter ?—You have a number of statis- 
tics in that little volume on the subject. The normal 
amount, I suppose, would be about 14 to 15 per cent. 


5040. Do you think that there would be any hardship 
in requiring the trade to conform to a standard of 15 per 
cent. of water ?—There would be no hardship in general, 
but some individuals would suffer. In the butter market 
some years ago we found that there was a lot ot complaint 
about water in butter, and we made a rule at that time 
that no butter containing more than 18 per cent. of water 
would get the brand of the market, and-if butter con- 
tained 20 or 21 per cent. we used to prosecute for a long 
time in almost all cases. The effect of our action was that 
we very much diminished the quantity of water that was 
used in butter. We had a system in the market of analys- 
ing the butter on the spot. If the butter inspector in 
going through the butter to award the quality suspected 
that there was an undue proportion of water in the butter 
he sent up a sample immediately, and in ten minutes he 
was told what the percentage of water was in it. If it 
was more than eighteen per cent. it was not marked—it 
was rejected, and would not get the brand ; if it had more 
than twenty per cent. it was put.aside to see whether the 
man should be prosecuted or not for having put it in 
intentionally. 


5041. I suppose that action was ina large measure due 
to the effect of the competition with the Danish butter ? 
—It was immediately due to some prosecutions that had 
taken place in England, notably a Manchester prosecu- 
tion, where there was over 20 per cent. of water, I think. 

3042. It was not the effect, you think, of the competi- 
tion of the drier Danish butter with you?—No, I think 
it was the effect of legal proceedings. 

5043. I am asking this because you possibly have seen 
that in the amended Food and Drugs Acts there is a 
provision which implicitly will contain a definiticn as to 
when butter becomes impoverished, the impoverish- 
ment being the undue admixture of water ?—And what 
quantity of water would be considered an illegal amount? 


5044. I am not in a position to tell you that, but I 
sho jid be glad to know what rour own opinion is of what 
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it might legitimately contain ?—It is a very difficult ques- 
tion. I tell you what our action has been. We will not, 
put the brand of our market on any butter that contains, 
more than 18 per cent., though we do not believe that, 
that butter may necessarily be fraudulent in consequence.., 
Still we will not put our brand on it. © att Bice 
3045. I think you said in evidence that your own 
opinion is that from 15 to 16 per cent. is a proper amount?! 
—Yes, but that that amount would be exceeded some-: 
times without any fault on the part of the maker, and it. 
would be rather severe treatment to make him liable to; 
pains and penalties. 


5046. Not actually a fault, perhaps, but rather an errer’ 
of omission ?/—Culpable negligence. j 

5047. Rather more care in the manufacture would lower- 
the amount, would it not?’—In very hot weather, you, 
know, there is very great difficulty in pressing out the 
water ; in very hot weather you cannot express the water. 
You will injure the butter ; you will damage what tradérs- 
call the grain of the butter if you overwork it in very hot 
weather. c 


5048. That, I am informed, is a manufacturing condi- 
tion, which can be easily overtaken with care; a skilful” 
dairymaid would never let her butter work into that con-_ 
dition ?—If a skilful dairymaid has very cold water— 
either drawn from a cold natural spring or iced—my 
opinion is that the water could be naturally got out. 

3049. The butter never gets into that extremely oily 
and broken up condition if skilfully treated, does it— 
it maintains its grain by skilful treatment, even in hot. 
weather, does it not ?—Hven in hot weather, if you have- 
cold water. In many cases, no doubt, the hot water was 
put in for the purpose of increasing weight, but in many 
other cases it has been produced by accident, by the fact. 
that the maker could not get cold water. aint 

5050. (Dr. Tunnicliffe.) Do you think the price of 
butter would be materially altered by the restriction or. 
prohibition of the use of preservatives?—I do not. L 
think that the development in cold storage would very. - 
largely compensate for the prohibition of preservatives,.. 
and I think that the supply is more constant all the year 
round now than it used to be. You have the Australian. 
and New Zealand supply, which comes in at a time when. 
the home supplies run short, and I think that would - 
largely compensate for it. Undoubtedly the price would. 
be at first altered a little. : Bs 

3051. Do. you know how the preservative is added: to- 
the butter ?—It is very frequently mixed with the salt. — 
Some years ago a friend of mine who had a butter factory— 
told me that he would mix a quantity of pure boracie acid, 
say llb., with a certain quantity of salt, and then_he- 
would have this 1lb. of boracic acid mixed up with 100lbs. 
of butter ; that was the proportion. It is now more- 
general to use the soluble borates of soda. | 


5052. It is not added now in the form of pickle ?—You: 
could not add that quantity in the form of pickle because: 
it is soluble to the extent. of only 4 per cent. ; therefore,. 
you could not put it in in that way ; you could not incor- 
porate it. 


5053. It was only the warm salt that was put in the 
warm pickle?—Yes. The amount of preservative that - 
you would get in in that way would be very small—at 
least, of boracic acid, for of course, you would get more of 
the preservative because it is more soluble. In some: 
cases the preservative may be added in that way, but I 
think it is generally mixed with the salt dry and then: 
put in. I know in the one case I spoke of it was done in: 
that way. 


5054. (Dr. Bulstrode.) What extent of the butter trade~ 
is governed by the Cork Butter Market. Trustees ?—A- 
very considerable extent of the trade of Cork passes. 
through the Cork market ; thousands of tons in the year, 


3055. May we take it to be a very large industry ?7— 
It is a very large industry. At one time the butter pass- 
ing through the market was worth a million and a-half 
annually. 


3056. Do you think your opinion that the prohibition- 
of preservatives in butter would produce only a temporary 
inconvenience would be the view of the majority of your 
colleagues or co-trustees 7—My colleagues as trustees differ 
very much on the subject. ‘Some of them who represent 
the farmers, and who deal only in farmers’ butter, would’ 
think it a great advantage if preservatives were prohibited” 
altogether ; but others who are factory owners know that 
it would. be a serious inconvenience to them, and they 
appear to me to exaggerate the extent of that inton- 
venience and the permanency of it. The Board of - 
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Trustees differ very much on the subject, that is the mem- 
bers of the Board. 


3057. What do you think would be the effect upon the 


Australian and Canadian trades, say, of the prohibition of 
the use of preservatives ?—I think it would be very much 
more serious than the effect upon the Irish trade, because 
they have to send a very much longer distance. Of 
course, they would get over that to a great extent by 
sending the butter, as they always do, in cold stores— 
the butter would come in and would be kept below the 
freezing point the whole time. 


5058. If I understand you, the development in cold 
storage would meet the difficulty in England, supposing 
preservatives were prohibited. Why should not that also, 
on your thesis, meet the difficulty with regard to Austra- 
lian and Canadian butters ?—It would undoubtedly to a 
considerable extent meet it. 


3059. In your view there is no serious trade difficulty 
in the way of the total prohibition of the use of preserva- 
tives in butter?—I think myself that the traders exag- 
gerate the difficulty, but it would undoubtedly bea serious 
difficulty at first ; that is, a manufacturer of butter, an 
owner of a butter factory is in the habit of sending butter 
to a retailer in England, we will suppose, and if that 
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retailer had found in the past that the butter would keep 
for two or three weeks, but now found that the butter 
would not keep for two or three weeks under the same 
conditions, he would certainly make very serious com- 
plaints at first, but after a time he would find it was a 
general case, and he would have to adopt other methods ; 
he would have to get his butter supplies more frequently, 
and he would have to adopt various other methods of that 
kind, such as keeping it in cold stores and so forth. I 
think in that way the difficulty would be got over. 


3060. You are of opinion, as I understand it, that if 
there are any medical considerations against the use of 
preservatives they should outweigh the relatively small 
trade considerations ?—I am strongly of opinion that they 
should outweigh trade considerations, great or small. 


3061. Great or small?—Yes, I think the medical aspect 
is the most important one, if it is found to be really in- 
jurious. The amount of boracic acid used in butter does 
not seem to me to be nearly so serious as the amount used 
in milk, for instance, because a greater quantity has to 
be used in milk, we are informed ; and, in the next place, 
milk, unlike butter, may be the sole food of certain 
people, and those very people are people who depend 
upon a milk diet only, being either infants or invalids. 
who are very bad subjects for experiments of this kind. 


Mr. fHomas Bonn, called ; and Examined. 


3062. (Chairman.) I believe you are the Consuiting Sur- 
geon to Westminster Hospital, a Fellow of the Roya 
College of Surgeons, and Bachelor of Surgery and Medicine 
in the London University ?—I am. 


30635. I understand that you have given some attention 


to the use of boracic acid and its effects on the human con- . 


sumer !/—I have. 


3064. Will you kindly state te the Committee your 
views on the subject ?—I have given boracic acid internally 
for many years in doses of 10 grains, and have given it 
to hundreds of patients in such doses. 


35065. For certain diseases ?—I have given it in bladder 
disease as an antiseptic. I have never found any ill effects 
constitutionally following its administration for many 
weeks, sometimes for months. 

3066. In measured quantities?—Yes; in measured 
quantities. I have never prescribed more than 10 grains 
- every four hours, or at least four times a day. My usual 
dose is 10 grains three times a day. 


3067. I suppose you would object, or, at least, you 
would not think it desirable, that your patients should 
be taking boracic acid from other sources than from your 
prescription /—I have never warned them against it, you 
know ; but if they were taking it from some other sources 
I should like to know it. 


3068. Would you go so far as to say that you ought to 
know it? No ; I do not think I would go as far as that. 
It depends upon the quantity they are taking. 

5069. Does it not seem to you to be attended with some 
risk that a drug prescribed by yourself should be liable to 
be taken from other sources in uncertain quantities by 
your patients’—No, it does not. I will give you an in- 

stance. I often prescribe nitrate of potash—very often 
indeed, quite as often as I do boracic acid ; but I never 
take the precaution to find out whether they are eating 
ham or things that contain nitrate of potash very often in 
large quantities. 

5070. But, pardon me, the analogy is not perfect, is it? 
—Why? 

5071. Take a very young child, whose diet would be 
principally milk. Suppose that milk were treated with 
boracie acid in considerable quantities, and, at the same 
time, you had occasion to prescribe boracic acid ; would 
there not be some risk ?—As a matter of fact, I never have 
prescribed ‘boracic acid for a child, except in a very small 
quantity, such as a grain dose for diarrhoea ; but I do not 
think there would be any risk. 


5072. Would you tell me why you haye not prescribed 
it for children ?—Because children do not have bladder 
diseases, and I am a surgeon who has a great number of 
bladder diseases to treat, and I do not treat many children. 

3073. Not because it is unsuitable for children ?— 
Certainly not. I have prescribed it, I may tell you— 
not often, because I do not often treat children for 
diarrhoea—but I have prescribed it in one-grain doses 
for young children in diarrhea. 
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5074. Then, I may take it, that, while you consider 
boracic acid a valuable drug, you are not aware of any 
evil effects that have attended its indiscriminate use ?— 
I have known itching of the skin produced in my own 
patients by it, but that is when they have had kidney 
disease, and when it cannot be excreted freely by the 
kidneys. Of course, a great number of the patients that 
I treat with boracic acid have kidney disease; chronic 
bladder disease leads to kidney disease, and great num- 
bers of the patients have kidney disease, and I have had 
cases—I think I might say half-a-dozen cases would be 
quite the outside number—where I have had to stop it 
for itching of the skin and a rash, 


5075. On the general question, do you think the publie 
would be justified in insisting that the presence of that 
drug should be notified on all articles preserved by it?— 
Yes, I think that would be a proper thing to do; I 
should be quite ready to support such a view a sthat, at 
the same time I believe it to be an absolutely innoxious 
preservative. 


3076. (Dr. Bulstrode.) What dose limit would you put 
to the administration of boracic acid?—An adult, of 
course, you are speaking of? 

3077. Rather, we will say, in the first place, a child 
of five years of age?—You would only give it about one- 
fifth of the quantity which you would give an adult, there- 
fore, as you give an adult ten grains or forty grains—I 
have certainly given forty grains—you would give a child 
of five years old, say, a fifth of that. 


3078. The pharmacopeial dose is 5 to 15 grains, I 
think ?—Yes, but I am not speaking of a dose, I am 
speaking of so much in a day. 

3079. The total in a day?—Yes ; 40 grains in a day 
is about the total limit that I have ever given internally ; 
that is, as far as I know. I have ordered it for every 
four hours on many occasions, and that would mean, you 
see, if they took it at night a dram in the twenty-four 
hours; but as a rule patients, when they are ordered 
medicine every four hours, if they are not very ill, with 
nurses attending them, only take it four times a day. 


3080. What would you say would be the maximum 
dose for a child of, say, five years of age?—From two to 
three grains, I should think—for a dose, recollect. 


3081. Then you would think it dangerous to give the 
patient more than that ?—No. 


3082. What limit would you place as regards danger ? 
—I have never found the danger, therefore I am not 
able to place a limit. If I have never had a case where 
it has produced any injury, how can I know what the 
limit can be? I really cannot tell you what the limit is. 


3083. As I understand you, you say you have had 
some half-a-dozen cases in which you have had to stop 
it?—I have. Those have been old men with dropsy in 
their legs and renal disease, and those are the cases where 
I have stopped it. 

3084. May we take it that you would regard kidney 
disease as a contra-indication for the administration of 
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boracic acid ?—In large doses, yes ; it would produce then, 
I think, a skin eruption. 

3085. Do you examine the urine of cases before you 
administer boracic acid?—-No. I examine to see that it 
requires the boracic acid—that it is decomposed urine. 
When I administer boracic acid I do it for the decom- 
posed urine—for urine which is turbid and smeiling. 


3086. Do you consider it necessary to examine the 
urine to discover whether or not there may be any affec- 
tion of the kidneys ?—No, I have never done so. 


3087. But still you would say, from your own experi- 
ence——? I should say, from my own experience that if 
you give boracic acid in large doses, such doses as I have 
mentioned—that is, ten-grain doses three times a-day— 
you very likely would get a skin eruption and itching of 
the skin—the itching is generally more pronounced than 
any eruption. 

3088. Then, if you accept the position, as we have 
had it stated, that kidney disease is a contra-indication 
for the administration of large doses of boracic acid, 
would you not say that that was a reason why the use 
of boracic acid as a preservative should be controlled ?— 
I quite agree that boracic acid in its quantity should be 
controlled, but I think that it is absolutely harmless in 
the doses in which it is used as a preservative. 


3089. Will you kindly tell the Committee what is the 
extent in which it is used ?—About 5 grains to the pint, 
T think, is a safe preservative for milk. 


3090. Would you consider, on general principles, that 
it is desirable that a child of two years of age or of one 
year of age should take, we will say, on that standard 
of yours, 15 grains or perhaps 20 grains a-day ?—That 
would be four pints of milk a-day for a child? 


3091. Yes?—That would be rather a larger quantity 
than I should care to give a child. 


3092. Then you would think that that is perhaps rather 
too large?—For a young child, yes. I do not know of 
any harm that has resulted, recollect, but still I should 
not give it myself. 

3093. You think it might be dangerous ?—I think so. 
I think it might be not advantageous to the child, just 
as I would not give the child large quantities of salt or 
nitre. 


3094. Then you think that the medical man, in pre- 
scribing for a patient, ought to know whether or not a 
patient is taking something which may modify his treat- 
ment of that patient ?—Certainly ; that is a proposition 
which I will not dispute in the slightest. 


3095. Therefore you would advocate upon these 
grounds that if preservatives are used the nature and the 
amount should be stated ?—Yes, I think that would be an 
excellent thing to do. 


3096. May we take it from you that you advocate that 
the nature and the amount of boracic acid in preservatives 
should be stated?—Yes, I do. 


5097. With regard to your own individual experience in 
reference to the external treatment of surgical cases, you 
have, I think, had no bad results ?—Never, and I think I 
have had a most extraordinary case. I had a child with 
a bladder which was absolutely unable to hold the urine ; 
a part of the bladder had sloughed away, and therefore 
the child was in a most horrible state of health. In the 
Westminster Hospital we kept this child for six months, 
or longer than that, really in a boracic bath—in 2 
saturated solution of boracic acid. He used to go to bed 
at night, but sat in the bath all day. That child is alive 
and well now. 


5098. { take it you would not agree with this statement 
made by Dr. Wild, who has given evidence before us— 
this is from a paper published in the Lancet of January 
7th, 1899. He says:—“The use of boric acid or the 
borates in surgery and their internal administration, 
though usually free from danger, ought to be carefully 
guarded in patients whose kidneys are diseased, and 
immediately discontinued should dermatitis or other toxic 
symptoms appear. In suspected cases the examination 
of the urine for boric acid and borax may afford valuable 
evidence of the absorption of the drug”?—I agree, 
to a certain extent, that it is contra-indicated in large 
doses in kidney disease, for the reason that I have told 
you—that I have found eruptions. 

5099. Would you think that with the indiscriminate 
use of boracic acid at the present time—and I may tell 
you as a fact that as much as 26 grains of boracic acid 
have been found in a pint of/milk—there must be a con- 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C.: 


siderable number of people who are taking boric acid in 
a dose, which I understand from you and from others 
is distinctly contva-indicated by their condition?—If I 
answer that question by “ Yes,” I shall not explain my- 
self properly. I say at once that 26 grains in a pint of 
milk is a great deal too much—more than is necessary, 
and more than it is proper to use, and it is not used. I 
know enough about food preservatives to know that that 
is a most out-of-the-way case, and if it is stated that that 
is usually done it is wrong. 


3100. What I wish to imply is that at present the con- 
ditions are such that there is nothing to prevent it ?— 
No, there is not. 


3101. You would agree to that?—I agree that if 26 
grains were put into a pint of milk it ought to be known 
to everybody who takes that milk. 

5102. (Chairman.) I suppose Mr. Bond understands 
the liability of milk passing through several hands to 
receive an additional preservative ?—I do know that there 
is that lability. 

5103. (Dr. Bulstrode.) Have you read the report of 


Dr. Annett’s experiments on kittens?—Yes. That ex- 
periment is not worth anything much, because 
if you come to dissect it it comes to this— 


that he has 10 grains of boracic acid in a pint 
of milk. I suppose about three kittens—newly-born 
kittens—would go to a pound, and a new-born child is 
about seven pounds. Therefore the proportionate dose 
that he has given to those kittens is exceedingly large. 
Assuming a new-born child takes two pints of milk, the 
child will take 20 grains a day; assuming the kitten 
takes half-a-pint of milk, the kitten will take five grains. 
Now, there being over twenty kittens to a baby in weight 
and in everything the proportionate dose would be less 
than one grain for a kitten; if a child takes 20 grams a 
kitten ought to take less than one, and, as we know, 
20 grains would be a largish dose for a child. Therefore, 
he is giving a kitten probably five grains a day, for, as 
far as I am able to judge, I think a kitten would take 
about half-a-pint of milk in the twenty-four hours. 


5194. I only mention that because I wanted to have 
your opinion on it?—That is my opinion about that— 
that he has given the kitten a very iarge dose. FE believe 
that if he gave an equal dose of salt it probably might 
have just as deleterious an effect—I dc not know. 

- 6105. Then, with regard to the question of salicylic 
acid, would you give the Committee your experi- 
ence in reference to that?—Yes. That is a drug 
which I have given in the same doses. The usual dose 
is 10 grains, and I have given it at times in warm water. 
Tt is very difficult to dissolve salicylic acid—you can only 
dissolve it in warm water unless you have a very large 
quantity, and then it is rather disagreeable to take. I 
have also given it mixed in potash in a mixture of 10-grain 
doses constantly, and there it is quite easy to take, and 
I have never seen the slightest ill result occur from taking 
it. 
3106. From taking the salicylic acid ?—Yes. 


3197. Have you never seen delirium produced, or any 
bad results, from the administration of salicylic acid ?— 
Never from salicylic acid. At present people suffering 
from rheumatic fever when they are taking 10-grain 
doses of salicine every three hours cr salicylate of soda 
have delirium ; but I have never seen any bad result from 
salicylic acid. However, I have not given it in rheu- 
matic fever or cases of that sort; I have given it to 
persons who were otherwise healthy, except for bladder 
diseases. 


3108. Would you consider that the existence of renai 
disease contra-indicates the exhibition of salicylic acid ?— 
I think just in the same way it would contra-indicate 
boracic acid, because it is excreted undoubtedly by the 
kidneys, and in certain diseases of the kidneys you do 
not wish to excite them. 


3109. With regard!to the use of salicylic acid as a 
preservative, may I take it that you would again agree 
that if it is used as a preservative the nature of such a 
preservative and its amount should be stated ?—Yes, I 
quite agree, too, in that. } 

3110. Of course, you know that salicylic acid is a 
somewhat dangerous drug—a somewhat risky drug—to 
administer, and that it has often produced delirium ix 
cases of rheumatic fever ?—Yes, but then it. is very diffi- 
cult to know whether it is the fever or the salicine. You 
know you must not always blame the medicine. 


3111. May I read a passage from Dr. Mitchell Bruce’s 
Materia Medica? ‘Larger doses may cause delirium, 
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especiaily with visual hallucinations; respiration is tem- 
porarily disturbed; the heart is depressed after the 
primary excitation; the vessels are relaxed, and the 
blood-pressure falls; perspiration is increased; the 
peripheral nerves, both sensory and motor, are un- 
affected.”—That is the ordinary effect of large doses of 
salicylate of soda; that is why you give it in rheumatic 
fever to reduce the tension and to reduce the blood- 
pressure. 


3112. However, you would be an opponent of the in- 
discriminate use of both boracic acid and salicylic acid ?— 
Certainly, I would never advocate the indiscriminate use 
of either, 


5113. About how much salicylic acid would you allow 
as a preservative /—On an occasion in which I gave evi- 
dence the other day there were about two grains in a 
pound of jam. I swore that in my opinion—and I have 
that opinion, for, of course, I would not have sworn it 
otherwise—that that was absolutely harmless. 


3114. Two grains in a pound of jam?—Yes. That was 
absolutely harmless, and that was an efficient preserva- 
tive, you see. It was absolutely harmless, in my 
opinion—in fact, I am certain that it is harmless. 


$115. You do not think anyone would like to take a 
pound of jam ?—TI think that the pound of jam would do 
more harm than the two grains of salicylic acid. 

3116. Could you give the Committee any idea of the 
maximum amount of salicylic acid which you would re- 
gard as safe in wine ?—TI should think that 10 grains in a 
bottle would be a safe quantity to use—10 grains in 
one of those quart bottles of wine, I mean. J think 
that is the quantity. I daresay you have access to the 
reports of my evidence, some seven or eight years 
ago, where there was a question of salicylic acid in rasp- 
berry wine. I think it was about 10 grains to the pint; 
I gave it, as my opinion then, that the 10 grains were 
harmless, and the summons was dismissed. 

3117. How much salicylic acid do you think should 
be the maximum allowed in a bottle of cider?—I should 
think 10 grains would be quite enough. If I were 
going to draw up a scale I should put down 10 grains. 

3118. In a bottle of beer, how much?—TI do not know 
that there would be any. difference—about 10 grains ; 
a quart bottle, I mean, of course. 

3119. Suppose a patient took a bottle of claret, a 
bottle of cider, and a quart bottle of beer, he would take 
30 grains ?—He would. 

3120. Do you think that would be risky?—I do noi 
think it would do him as much harm as the aicoho! 
which he took with it. 

3121. Would it be risky to anyone with renal disease? 
—Of course it would, but you know the alcohol in it 
would do him a great deal. more harm than the salicylic 
acid. 


3122. Do you think the amount of alcohol there would ?. 


—Yes. The three bottles—a bottle of cider, a bottle of 
beer, and a bottle of claret—would do him more harm 
than the salicylic acid. ! 

3123. With regard to formic acid, can you give the 
Committee any information?—With regard to formic 
acid, within the last year—and it is only within the last 
year that I have used it—I have prescribed urotropine. 
I have used it very largely in bladder diseases, because 
T have found it is very good for purifying the water, and 
10-grain doses three times a day are absolutely in- 
noxious, and easy and pleasant to take—in fact, I have 
taken it mysef to try the effect of it. It dissolves quite 
easily, and you can take it on an empty stomach or on 
a full stomach. 

3124. Could you tell the Committee what the relation 
of formic acid is to formalin?—No, I do not quite know ; 
this is called formic aldehyde, I think. 


3125. Formic acid we have on your synopsis ?—I have 
not given formic acid itself ever in my life, This pre- 
paration is called urotropine, and is a preparation of 
formic acid and ammonia, as Squire gives it. I do not 
know how it is made. I think it is one of those German 
preparations which has been compounded; it is not a 
Pharmacopoeia preparation. 

3126. (Dr. Tunnicliffe.) It is hexamethylin-tetramine, 
and decomposes into formic aldehyde ?—Yes; I believe 
it is a preparation of formic acid. 

3127. (Professor Thorpe.) But not pre-formed formic 
acid?—You know more about it than I do. I do not 
know anything about the chemical procedure; all that 
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I know is that I have given a goodish quantity of it, and 17). 7, Bond. 


I have got patients taking now 10 grains a day with good 
results, 


3128. May I ask whether you know otherwise that 
formic acid is an antiseptic?—I do know that it is an 
antiseptic. 

3129. Formic acid is an antiseptic?—It is common 
knowledge, I think, that formic acid is an antiseptic— 
at least, I have learnt it; where I have learnt it I do 
not know. I have never tried it, but it is knowledge 
which I have gained somehow or other. I do not say 
that it is accurate knowledge, like the knowledge that I 
have picked up. It is only secondhand knowledge, 
certainly. 

5130. (Dr. Bulstrode.) Then, to revert once more te 
salicylic acid, as I understand, you see no danger in the 
more or less indiscriminate use of 30 grains of salicylic 
acid ?—Ten grains in a certain quantity of wine I said 
—ten grains in a quart; I do not see any harm in that. I 
am quite ready to take 10 grains of salicylic acid three 
times a day fora month. I did once for acute sciatica. 


5131. Your kidneys are sound, I hope?—Very ; they 
are quite sound—there is no albumen at all. 


3132. (Professor Thorpe.) I should again like to ask 
you @ question or two about the formic acid. I think you 
said it is a well-recognised antiseptic?—No, I corrected 
myself afterwards ; I said I thought it was common know- 
ledge that it was an antiseptic. I have seen it advertised 
as an antiseptic ; but I really cannot say that it is an anti- 
Sing from my own knowledge, because I have never 
used it. 


5155. You are not, may I ask, making any confusion 
between formic acid and formic aldehyde ?—No. I have 
never used formic acid at all, nor have I used formic alde- 
hyde, as far as I know. The only experience I have of 
any preparation which may be called a formic acid pre- 
paration is the urotropine ; that is the only experience I - 
have had. 


3134. That you regard as a formic acid preparation !— 
I understood it was, until you have corrected me to-day, 
a formic acid combination ; but I do not know the chemical 
composition of it really, and I never saw it until about 
twelve months go, when I was recommended to it; but 
since I have used it largely. 


5135. (Chairman.) I think we may understand from 
your evidence that you disbelieve in any direct action of 
borax upon the digestive functions ?—I think it retards 
decomposition of the food in the stomach. I have known, 
in heartburn from decomposition and acidity, boric acid 
do good, but then I think it is just equally probable that 
if one were treating a case of irritable digestion one might 
do harm. Of course, digestion is a very complex process. 
A slow digestion, with decomposition and a great deal of 
flatulence, will be a proper condition in which to give 
boric acid, and I believe it would do good ; but if I hac 
an irritable stomach, I think it would do harm. 


3156. Because it alters the food substance—because it 
hardens it?—I should decidedly say that it would pre- 
vent decomposition of the food. 


5137. Does that apply equally to all these preservatives % 
--I should think so; certainly, it would to boracic acid ; 
f cannot tell you with regard to salicylic acid, as I have 
never given salicylic acid for indigestion in my life. I 
have given boric acid for indigestion—atonic dyspepsia. 

3158. Have you given any 
matters 7—No, never. 


attention to colouring 


3139. You are not prepared to give any opinion upon 
that ?—I know nothing about the colouring matters which 
are used in food. 


5140. (Dr. Bulstrode.) I understood you to say there 
are certain conditions of indigestion which would, in your 
opinion, contra-indicate boracic acid, and in which it 
might do harm ?—Yes, certainly. 

5141. So that would be another class of cases ?—Yes, a 
class of cases where you would say, You are not to eat 
bacon, or ham, or cheese, or anything of that sort. 


3142. But, of course, with bacon and ham one knows 
what one is eating, but if one does not know the existence 
of something which is detrimental to one’s health, that 
might be a reason for requiring it to be stated ?—I quite 
agree with you. My answer is quite straightforward—that 
I believe that with an irritable and inflamed stomach 
boric acid might do harm. 


5143. (Dr. Tunnicliffe.) Are you aware of the fact that 
salicylic acid is constantly given in indigestion ?—No, I 
O2 
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am not aware of the fact ; you must recollect that I am 
pat a physician ; I am a surgeon. 

3144. (Professor Thorpe.) Are these kidney troubles, 
renal troubles, very prevalent in your experience ?—I get 
a very great number of them, because I treat a great 
number of bladders and enlarged prostates. For many 
years I was out-patient surgeon in Westminster Hospital. 
I do not want to exaggerate, but certainly I had then a 
very large number of people who had enlarged prostates. 
I have treated many hundreds of enlarged prostates. These 
old men I used to give boric acid and salicylic acid con- 
stantly, and tell them to go on with it. I never gave 
them any limit as to how long they should take it. I did 
not tell a man to take it for a week and then not to take 
it any longer. I gave him his medicine, and he could go 
on with it as long as he liked. 


3145. What I rather wanted to gather are the conditions 
in which boric acid would be contra-indicated ; are they 
pretty widely prevalent in the community ?—Would you 
repeat the question? 

3146. Are the conditions in which the administration 
of boracic acid would be harmful fairly widely prevalent in 
the community ?—No ; certainly you could not say that 
albuminuria was widely prevalent, but it is widely pre- 
valent in the class of cases which I treat—that is, for pros- 
tatic disease. I have not made a condition of albumen 
a bar to its employment, because I have found really that, 
albumen or no albumen, they are mostly able to bear it, 
and that they take it, and that it does them a great deal 
of good. 

3147. (Dr. Bulstrode.) Do you know that there were 
nearly 11,000 deaths from diseases of the kidney in 1897 ? 
—J did not know it. 

3148. Would that not rather answer Professor Thorpe’s 
question that there is a considerable class on which the 
administration of salicylic acid and boracic acid would be 
contra-indicated ?—11,000 in London, or in the whole of 
England ? 

3149. Those are the deaths in the whole of England ?— 
T should not consider that a very large proportion. 

3150. What do you consider to be the fatality rate -of 
the various forms of renal diseases ?—You ask me a ques- 
tion which T have not studied at all. 

3151. Should you say that 12,000 deaths represented a 
considerable amount of illness ?—Yes, 12,000 deaths would 
represent 12,000 cases of illness, of course. 

3152. But these are fatal cases of illness; what about 
the non-fatal cases?—These renal diseases are always 
fatal in the long run. 


3153. There are many cases which have disease of the 
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kidneys for more than a year ?—Yes, they go on some- 
times for ten years. 


3154. Those would represent a considerably greater 
number than the 12,000, would not they 7—Yes, but they 
die of renal disease at the end, you know. 


3155. Then, of course, it is conceivable that the indis- 
criminate use of preservatives might possibly hasten 
their end, is it not?—Yes, you can put it in that way— 
it is quite possible that it might. 

3156. The conditions of indigestion which you consider 
contra-indicate the administration of boracic acid may be 
fairly widely distributed, may they not?—They are gene- 
rally brought on by alcohol or excesses; it has generally 
been alcohol. They are distributed widely enough. I 
vals attended plenty of men with irritable stomachs from 
alcohol. 


3157. Do you know also that the use of borax is sup- 
posed to be contra-indicated in pregnancy ?—No, I have 
not the slightest idea of it. 


5158. Will you take it from me that that is given in 
Lauder Brunton ?—Yes, I will take it from you. I will 
take anything from you ; you would not say so if it was 
not true. 

3159. Do you know how many births there are in 
England ?7—No. 


3160. Do you know there were nearly a million births 
last year /—No. 


3161. Would that not point to a large distribution of 
other people who may be affected by this drug ?—You are 
asking me about things that I know nothing about, you 
see. I do not know anything about the effect of it in 
pregnancy. If Lauder Brunton says so it is his opinion, 
it is not mine, 


3162. Have you any reason to disbelieve it —No. 


5163. (Dr. Tunnicliffe.) Do you consider that every 
case of renal disease contra-indicates the use of boracic 
acid 7—No, certainly not. 


5164, (Chairman.) Pardon me if I ask you one more 
question. Milk is very often prescribed as a diet for in- 
valids ?—Yes, very often. 


3165. In cases of albuminuria ?—Yes, constantly. 


0166. In your opinion is it important that the physi- 
cian should be aware whether the milk taken by the 
patient contains a preservative or is perfectly fresh ?— 
Yes, I think he ought to know. 

3167. That indicates an opinion on your part that 
notification of preservatives ought to be made ?—Yes, you 
can take that as my distinct opinion. 
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3168. (Chairman.) I believe you are a Fellow of the 
Chemical Society, a Member of the Society of Public 
Analysts, and Public Analyst for the County Borough of 
fouthampton, and for the Borough of Newbury ?—Yes. 


5169. I think you have devoted some attention to the 
presence of preservatives in food ?—Yes, I have. 


3170. Can you give the Committee the benefit of your 
experience ?—So far as my experience has gone during 
the past twenty-five years I have only found these pre- 
servatives in milk, wine and butter ; and with the excep- 
tion of the wine only formalinyand boric acid preparations 
were used. 


6171. Have you taken samples of other materials also ? 
—Of course, I have nothing whatever to do with the 
taking of the samples, but I have examined samples of 
other articles as well. 


5172. Have you examined samples of bacon?—No, that 
would not come under the Food and Drugs Act; that 
would come under the Medical Officer’s Department. 


5173. In the course of your experience, extending over 
twenty-five years, have you found that the use of these 
preservatives is increasing ?—Yes, I think it is increasing. 
Of course, during the last ten years it has been used 
much more largely than formerly. i 


MINUTES OF 


3174. Take first the case of milk ; have you any notes 
of the quantities found?—I have not any notes of the 
quantities found, but I think what I have is better, that 
is the statements of those who use it themselves ; and 
from their own statements the quantities used are large. 
‘Only last week I was called in to a case in regard to milk 
between a farmer and a dealer that purchased from him. 
I found then that the practice in my neighbourhood, that 
js, outside the borough, was in the summer months to take 
one pound of the preparation, dissolve it in one gallon of 
water, and add one pint of that to eight gallons of the 
milk. That would give about 100 grains of the substance 
to the gallon, or a little over 12 grains to the pint. That 
seems to be the ordinary practice in that neighbourhood. 


3175. Can you tell us if that is, in your opinion, more 
than is requisite to preserve the milk?—I think it is more 
than is requisite, certainly, because I find that even 35_ 
grains to the gallon of boric acid, or of boric acid and 
- borax mixed together is a very good preservative. 


3176. Do you know how long that keeps the milk ?— 
No. It would depend upon conditions. If you go into 
the poorer neighbourhoods, what are called the slum 
neighbourhoods, and see the conditions under which the 
milk is kept, you would wonder that anything at all would 
‘preserve it. 


3177. At what time of the year is this done ?—In the 
summer months ; in the winter months we scarcely ever 
find it. 

5178. Does the preservative retard the action in all 
kinds of change?—It seems to have a greater effect upon 
some of the bacteria than upon others. Consequently we 
get complaints that the milk which has been treated with 
thesé preservatives does not go off in the ordinary way, 
that is, does not go sour in the ordinary way, but that it 
“turns bad” as the people say. They often come to me 
with milk, and complain of the smell from it; it does 
not smell like “sour milk,” but like “stinking milk”— 
that is the term they very frequently use. 


3179. Would it interfere much with the milk trade in 
your district if preservatives were prohibited or severely 
restricted?—The only interference would be that the 
dealers would have, I am afraid, large quantities of milk 
thrown upon their hands as useless. You see the milk 
is frequently conveyed from the farm of an evening after 
milking to the station; it stays on the station platform 
all night very frequently, and is brought into town the 
next morning, and sometimes not delivered then until 
the afternoon delivery. 


3180. That is a question of organisation, is it not.?—It 
is a question of organisation, as you have said. . 


5181. Is that milk ever pasteurised?—No, the most 
that is done to it is refrigeration besides the treatment 
with a preservative. 


3182. What regulations would you suggest ?—I should 
suggest that the preservative be limited to formalin ; I 
think formalin is used in the smallest quantity. I may 
say that we know nothing at all about a medicinal dose of 
it; but relatively the quantity required is much smaller 
than in the case of the other materials, and if it were used 
in large quantity another point is that it gives off an un- 
pleasant odour, and people would therefore object to the 
use of the milk containing it. 


3183. Would you think it would serve any useful pur- 
pose if a declaration “vere required of the presence of a pre- 
servative ?—That might be useful, but there appears to 
me a difficulty in this way: Suppose that a preservative 
is admitted, and the quantity is prescribed, and say here 
is a farmer who puts in the amount that he is entitled to, 
ib goes from, the farmer to a large wholesale dealer ; he 
also puts in the same amount—and then from the large 
dealer to a smaller one, who repeats the dose ; then pro- 
bably he sells, as is frequently the case, to a little dealer, 
who takes perhaps a gallon of milk from him, and exposes 
it on the counter in his shop ; then that person might be 
caught, although he had had nothing to do with adding 
the preservative to it, because the quantity is over the 
amount fixed. There would be three people concerned 
in it, and almost all of them are sure to deny it on oath-—— 
from my experience. Then whom are you going to 
punish ? 

3184. That is taking an individual case ?—Yes. 

3185. But if the system were established that it was 
illegal to use a preservative without a declaration—that 
is to say that the farmer would be prohibited from sen‘ - 
ing his milk to market unless he declared the presence of 
@ preservative—what would you say then?—That would 
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check it undoubtedly ; that would check the quantity 
used as well. 


5186. It is not in the interest of any person through 
whose hands the milk passes to add a preservative un- 
necessarily, is it?—No, not at all; I should not say so. 


5187. It is simply an added expense ?—Yes. 


_ 5188. Is it the practice generally among the farmers 
in your neighbourhood in Hampshire to add preservatives ? 
—It is the practice among some of the farmers, but it is 
more a practice among large wholesale dealers. I know 
of one wholesale dealer who uses formalin regularly in the 
summer months, but not in the winter. 


5189. I think you mentioned butter as one of the sub- 
stances in which you find preservatives?—Yes. I have 
found boric acid in that, and I do not think that the use 
of preservatives in butter is at all necessary. The great 
fault with butter is the bad making of the butter—that is 
the secret. I may illustrate it in this way: I remember 
a case that came under my own knowledge, in fact it 
occurred to myself. Some relatives of mine in Corn- 
wall sent up a couple of jars of butter; I think they 
weighed some 14lbs. each. One of the jars was broken 
in transit; that butter was taken out immediately it 
arrived, the broken pieces of the jar were removed, the 
butter was washed, and re-worked up, and repotted down 
without any addition whatever, not even any salt added to 
it, and that was used until it was finished. When that 
was finished the jar that had never been touched was 
opened, and the butter was found to be unfit for use; de- 
composition had taken place to such an extent that we 
could not use it; the only thing we could do was to put it 
into hot water and melt it down, and use it for cooking 
purposes. 


3190. Your inference being that the butter milk had 
been removed from the broken jar?—Yes, in working it 
the second time. 


3191. Have you found in many instances preservatives 
in wines /—The only case of preservative in wine I know 
is salicylic acid in sherry. 

3192. In what proportion have you noticed it?—The 
quantity I did not determine. It was sufficient to show 
that it did not comply with the requirements of the Phar- 
macopeeia. It was submitted to me specially to see that 
it did comply with the requirements of the Pharmacopeeia, 
and salicylic acid was present. I may say that 5U cubic 
centimetres of the wine were operated upon, and it was 
distilled with acid in an equal volume of water. The first 
10 cubic centimetres were rejected, the remainder were 
shaken up with ether, the ether separated and evaporated 
to dryness, and that left a residue which gave mea re- 
action for salicylic acid; but the amount was not weighed, 


3193. Was that with a high class wine or a low class 
wine ?—Tt should have been a very high class wine. It 
was rejected and sent back by the owners, and a sample 
was obtained then direct from Cadiz, which was perfectly 
free from salicylic acid. 


3194. Had the acid been applied by the producers or 
by the Spanish vendors ?—I cannot say ; this sample came 
from London, and it was bought through a large wholesale 
house in London. 


3195. In cask or in bottle ?—In cask. 


3196. (Professor Thorpe.) Beginning with the sherry, 
may I ask was it a plastered wine?—I did not examine 
it to see if it was plastered, but simply to see if it com- 
plied with the Pharmacopceia, because it was to be used 
for pharmaceutical purposes. Only 4ozs. were submitted. 


3197. You stated, in answer to the Chairman, that you 
have not examined samples of bacon ?—No, I have not. 


3198. Because they came rather within the purview of 
the Medical Officer of Health ?—Yes. 


3199. Why does it not come within your discretion ?— 
It is not an “article of food,” and the addition of those 
preservatives to the bacon would not be an adulteration 
of bacon. 


3200. Is not bacon an article of food ?—It is, of course, 
an article of food, but it is not an article of food as defined 
by the Food and Drugs Act, and it is never treated as 
such. Suspected bacon is generally treated when it comes 
before the Medical Officer as an “article unfit for food” ; 
the question of its adulteration has never been brought 
to my cognisance. 

5201. Surely we have had cases in which hams and 
bacons have been brought within the operation of the 
Food and Drugs Act?—I do not know of any case, 
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3202. Were there not some very notable cases in South 
Wales, where the question of the addition of boracic acid 
was raised as being the addition of something not of the 
nature, substance, and quality demanded ?—In the bacon? 


3203. Yes ?—I dc not remember seeing the cases. 


3204. At all events in connevtion with hams ?—I do not 
remember; it may have been. 

3205. There was one such case, and a very notable 
case ?—How long is that ago ? 

3206. Not very many years; I think it was at Ponty- 
pridd ?—I know there were some cases of baking powder 
there. Dr. Morgan, I think it was, was concerned in 
that, but I do not remember a bacon case. 


5207. It was, if I may say so, as a matter of fact, and 
it was quite a celebrated case. In your experience is 
the use of preservatives increasing ?—It is increasing. 


5208. Are all preservatives increasing very much in the 
same ratio?—When I say increasing I do not mean to 
say that the amount added is increasing, but the number 
of people using them is increasing; and it is more difficult 
in the summer months to get samples that are free from 
those preservatives than it used to be. 


3209. I understand that; the prevalence is increasing ? 
—Yes. 

3210. Which preservative do you think is being in- 
creasingly used, or would you say the use of all of them 
is increasing ?—Both formalin and boracic acid prepara- 
tions are being increasingly used. 


3211. And in equal amount ?—I should say so. 


3212. With regard to the case you gave us in which 
the dealer had added an unusually large quantity, surely 
that was greatiy in excess of what is preserioed by the 
printed directions which are given to him, is it not?— 
According to his statement he said it was what they were 
recommended to use. The printed statements are not 
always followed. I find that there are agents for those 
makers who go about and canvass for customers, and they 
give them information on their own account, which is not 
the prescribed amount. 

3213. You say, I gather from you, that the practice is 
to use thuse things in a larger quantity than the actual 
makers of them declare is a sufficient quantity ?—Yes. 

3213*. Is it within your experience that that is so ?— 
I should say so from this case—that is the only case which 
has come within my knowledge, but there is also the case 
where it is used, perhaps two or three times over. 

3214. And may be used in the same free-handed way? 
—Yes; in fact I find that in Southampton there are 


.chemists who are selling boric acid pure and simple, with- 


out any instructions whatever to these people, for the pur- 
pose. of adding to milk. It is sold to farmers in that way. 
One chemist and druggist whom I know told me he sold 
large quantities of it. 

3215. You indicated that of the two preservatives you 
mentioned you had a preference for formalin as against 
boracic acid ?—Yes. 

3216. But surely formalin is by far the most potent as 
a drug, is it not?I do not know. We do not seem to 
know anything of its potency as a drug; the only man 
that I remember saying anything about having tried it 
even on one individual person was Dr. Rideal, and he 
took rather a large quantity of it. 


3217. Are you not aware that it has a very specific 
action upon albuminoid substances?—It may have out- 
side the body, but we know nothing of its action inside. 
I remember Dr. Rideal saying that to the Sanitary Con- 
gress at Southampton; I was present when he made the 
statement. I forget, the amount he stated, and I have 
not the figure here. I do not know whether Dr. Rideal 
has been examined here, has he? 


3218. No. Have you experimented yourself with for- 
malin?—No. I have not experimented with any of them 
for this reason, that if you try these things on single in- 
dividuals the inferences are not to be relied upon. For 
instance, take a common egg. I know three people, two 
of them medical men, who cannot touch an egg or any- 
thing containing egg; it acts upon them like an irritant 
poison. Now, one would never conclude that because 
there were three people affected by eggs in that way, 
eggs were not suitable for food. And you can go through 
the whole range of foods almost and find similar cases of 
peculiar idiosyncrasies in people; and hence it is not 
fair with one or two people trying the experiment in this 
way to draw inferences that should apply to the general 
public. 7 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C. : 


6219. I was not suggesting that you should make ex- 
periments upon individuals, and was referring to the 
specific action of formalin upon such proximate consti- 
tuents of food as it would be likely to act upon; how far, 
for example, it was likely to affect digestion, or how far 
it was likely to affect the specific characters of proteid and 
albuminoid substances ?—I think some of the experiments. 
that Dr. Rideal recorded that day at Southampton went 
to show that the quantities he used interfered much less. 
than boracic acid, and much less than alcohol, I think it 
was. They were actual digestive experiments, carried on 
outside the body. ; 

5220. (Chairman.) I am going to ask a question as an 
ignorant man. You will admit, I think, that formalde- 
hyde has a hardening effect upon certain tissues, certain 
substances?—I should think so—if you use the raw 
material. It is just the same as with alcohol, which has 


’ an extremely hardening effect, although the diluted alco- 


hol has been shown over and over again, sometimes to- 
rather aid digestion than to interfere with it. 


6221. I am not talking of digestion at this moment. 
You have drawn the distinction between a substance out- 
side the body and a substance inside the body, and I want. 
to get at what is in your mind. When you add formalde- 
hyde, or whatever the substance is, in a proportionate 
quantity, together with the preservative effect, there is a. 
hardening effect, is there not ?—It must be infinitesimal, 
because the quantity used in the case of formaldehyde is, 
I believe, about .012 per cent. 


6222. But in proportion to the effect, whatever that. 
proportion may be, the effect outside the body would be 
the same as that inside the body ?—I do not admit that. 


5225. You do not admit that if you harden certain food. 
substances, and so alter those substances, that it makes. 
them less Uigestible ?—I may put it in this way: Suppose 
you were to take an ounce of beefsteak and treat it with 
a certain amount of formalin; I do not admit that the 
effect of the formalin on the beefsteak outside the body 
would be the same as if it were taken into the system. lt 
might harden the steak outside, but it does not follow 
that it would interfere with the digestion inside. Acohol, 
as I have said, has a hardening effect, but the hardening 
effect is not proportionate to the amount. What I mean 
to say is that if you add a 50 per cent. solution of alcohol 
it does not follow that there will be double the effect—it 
may be eight or nine times the effect—if you use absolute 
alcohol. 


5224. Pardon me ; you do not seem to quite apprehend. 
what I mean. As I understand your position, it is this: 
the application of formaldehyde to food outside the body 
has a certain effect /—Yes. 


5225. Food taken internally, followed by a dose .of 
formaldehyde, in your opinion, would not undergo the 
ane change ’—Certainly not ; it does not follow that it 
will. 

5226. But food that had been treated outside the body 
with the preservative and then swallowed?—Would be: 
influenced to the extent that it affected it outside the body.. 

5227. (Professor Thorpe.) Coming again to that point, 
formaldehyde acts upon the tissues of the beefsteak 7— 
Yes. 

5228. Would it not equally act upon tissue which 
happened to be of the temperature of blood heat ?—It all. 
depends upon the circumstances. When you take these 
tissues into the body there are other materials present 
that may modify the influence of the formaldehyde con— 
siderably. We know nothing of the action of the gastric 
juices or of the saliva even on these bodies. 


5229. I will not enter into that ; I will leave that to Dr. 
Bulstrode to deal with. May I take it,however, that your- 
knowledge of formaldehyde is practically limited to what. 
you have been told by Dr. Rideal ?—All I know of its. 
action is the knowledge that I learnt from Dr. Ridea? 
through his paper at Southampton. ‘But there is this 
much I may say—and perhaps this to my mind appears 
of more consequence—during the last two years I have 
been supplied with milk from two sourees; from one 
source I know that the milk is absolutely free from pre- 
servative all the year round; from the other souree I 
know equally that in the summer months formalin is 
used ; consequently, I have two years’ use in my owm 
house of this milk with formalin added to it, and I must 
say that there are no signs of any injurious effects result- 
ing therefrom. 


52350. (Dr. Bulstrode.) Do you know that formaldehyde 
has been used as a preservative for fish ?—I do not know 
that it has. I know nothing of its use outside milk even. 
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3231. You do not know that it has been alleged that the 
use of formaldehyde as a preservative in fish has had to 
be given up because of its hardening effect upon the fish ? 
—No, I do not. I have heard of its being used, but I 
have not heard of the result. 


35252. Would you say that the hardening effect which 
formaldehyde is stated to have upon certain foodstuffs 
would influence their digestibility when taken into the 
human body?—I should say so if the hardening took 
place to any appreciable extent. 


5235. Would you say that if what I am stating is a faci, 
that would be an argument against the use of formalde- 
hyde ?—I should like to ask one question with regard to 
that, and that is, what was the strength of the formalin 
solution used ? 


5234. It was, I think, something about one in 50,000, 
but I cannot speak positively ?—Then it is very dilute. 


3235. You are not aware of that statement in a paper 
by, I think, Dr. Alfred Hill, in the Proceedings of the 
Sanitary Institute. I am not sure that I am right as to 
my quantity, but I am right as to the fact that the use 
of formaldehyde has been given up because of its harden- 
ing effect upon the tissues ?—Upon the tissues of animals 
such as fish ? 


3236. Yes. How many samples of milk do you examine 
for preservatives during the year ?—I just looked over my 
book before I started off this morning. I think the 
number submitted to me by the inspectors was seventy- 
nine, and of those seven were found to be adulterated, 
that is, with water or by skimming. 


3237. Seventy-nine, do you say ?—Seventy-nine at the 
outside ; and I have had thirty-nine submitted privately, 
and I may say that of those nineteen were returned as 
adulterated. 


3238. How many contained a preservative ?—I could 
not say exactly, but it was not the whole of them. The 
preservative is only used during the summer months, and 
then almost everyone would have either a formalin or a 
boric acid preparation. I did not look for those during 
the summer months. 


3239. Have you had much experience in the examina- 
tion for preservatives of directly imported products at 
Southampton ?—The only thing is milk. Imported milk 
does contain formalin in much larger quantity than is 
used in this country. 


3240. Have you found formalin in much greater quan- 
tities in directly imported milk than you have found it in 
milk produced in this country ?—Not by actual determina- 
tion, but by simply comparative results. 


3241. By what means do you procure the directly im- 
ported samples ?—In that case I do not know whether they 
were obtained by the aid of the Excise authorities or not, 
but one of our inspectors went down to the Docks and 
took a sample direct from the can or cylinder, in which 
it comes into the country. I may say that that sample was 
being supplied to dairymen in Southampton; it was not 
coming away here to town. 


3242. How many samples are you basing your general 
statement upon that milk imported directly from abroad 
contains a greater amount of preservatives than milk pro- 
duced in this country ?—I think there were three samples. 


3243. Those are all that you have tested ?—Those are all 
that I have had submitted to me for analysis. 


3244. Have you made any examination of cream for 
preservatives ?—No; I do not think I have had a dozen 
samples of cream during the past five years. 


3245. Do you think that 35 grains per gallon of boracic 
acid would be a dangerous amount to use /—I cannot say. 
I can quite conceive that in some conditions and in some 
districts instead of being dangerous to use it would be 
beneficial. I will put it this way: I know from returns 
and from the reports on inquest cases that owing to the 
conditions under which the children live and the unsuit- 
able food, they are liable to an aphthous condition; if 
you like to put it in simple words, we will say they are 
liable to thrush; and we know that boric acid is a very 
good remedy for thrush. I can quite conceive that the 
presence of boric acid in the milk supplied under such 
conditions in such a district might. prove beneficial rather 
than hurtful. 

3246. Do you know the pharmacopoeial dose in the case 
of boric acid?—No. I thought this morning I ought to 
look at the Pharmacopeeia before I came up. 

3247. If you were told the dose is from 5 to 15 grains 
three times a day for an adult would you say that 45 
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grains per pint in milk was a safe thing for quite young 
children to take?—I should not think it was, but I do 
not think young children of the poorer classes get that 
amount of milk; it is very much diiuted. 


3248. Do you not think that the children of the poorer 
classes would be likely, under the practices now prevalent, 
to get 44 grains of boracic acid in their milk?—Not in a 
day ; I do not think they would get a pint of milk a day. 


5249. Really ?—More frequently I think you will find 
amongst the poorer classes of people in manufacturing 
and large towns that they are confined to a half-penny- 
worth or a pennyworth of milk a day. 

5250. Take the people who are fortunately better on, 
would you think that they would resist, we will say, three 
pints of milk, with 45 grains per pint per diem ?—I 
should not like to give children of mine that amount. 

3251. You would not like to do it?—-No, I should not. 


_ 6252. You would think that is a reason for controlling 
it, even to a greater extent than 35 grains per gallon ?— 
Yes. I may say that I have not fixed any definite amount 
in that way ; I wish that to be clearly understood. I say 
we have no real knowledge as to what the definite amount 
that should be allowed is, and for this reason, that we 
have no really extended observations as to the effect oi 
these milk supplies containing these preservatives over 
large towns. I think in a letter I wrote to this Depart- 
ment I suggested one or two things. One thing I sug- 
gested I believe was that the consignments of milk to, 
say, an orphan asylum, or a maternity home should be 
watched, that every consignment should be sent to an 
analyst and examined specially for its preservatives, and 
that at the same time the medical officer of such an estab- 
lishment should be asked to take notes of the general 
health of the children supplied with this milk. In that 
way I think we should get very much better information 
than we get from laboratory experiments or general in- 
ferences. 


5253. May we take it from your observations as regards 
the decomposition of milk that you do not regard the 
lactic acid changes as a fair indication of the decomposi- 
tion going on in milk ?—Certainly not, especiaily those to 
which preservatives have been added. I think the lactic 
change is retarded, and that other changes may go on 
which are not retarded to the same degree. 


3204. Do you think the other changes might be as de- 
trimental as the production of lactic acid ?—Certainly. I 
will tell you what my wife has told me. She preferred a 
sour milk—that is a milk that went sour—to some of this 
milk with preservatives in, which did not go sour in the 
ordinary way. That was because of the unpleasant smell. 


6255. (Professor Thorpe.) Had that reference also to 
the milk which you told us of which contained formalin, 
and which your family enjoyed?—Yes; they used it and 
found no ill-effects from it. 


5256. (Dr. Bulstrode.) Why do you say that the amount 
added should be such ag will keep the milk fresh for not 
longer—if I read your synopsis correctly—than sixty 
hours ?—I think I have put sixty hours, and J think I 
have given a very wide margin. I do it for this reason. 
Under the present conditions of the milk suppiy to the 
large towns particularly, it is utterly impossibie that the 
milk should be delivered, as in my opinion I should like to 
see ib delivered, that is to say, milked this morning and 
delivered with this morning’s delivery. That is an utter 
impossibility. It has to travel by railway ; it is subject 
to a high temperature, and an enormous amount of churn- 
ing, and consequently it is absolutely necessary if the milk 
supply is to be kept up under those conditions that some- 
thing should be added to it, or that something should be 
done. I do not altogether say that it is necessary to add 
preservatives. For instance, from my laboratory windows 
I can see thousands of gallons of milk every day being 
carried into a refrigerating establishment to be refrigerated 
and sent out to South Africa. It goes away to South 
Africa, kept in the cold chambers on board ship, and 
comes back, and is perfectly good when it comes back ; 
but it has to be thawed before it is used. 


3257. Do you think a larger amount of boracic acid or 
other preservative would be necessary to keep milk for 
sixty hours than would be necessary to keep it for twenty- 
four hours ?—Yes, I do. 

3258. Would you think that twenty-four hours was 
not the fair time limit to place upon the keeping of the 
milk ?—If I were asked what I would like I would prefer 
twenty-four hours to sixty, certainlv, if it could be done. 


3259. May we take it from your synopsis that you 
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think the addition of preservatives to wine unnecessary /— 
Yes. 

3260. Would you tell the Committee why you consider 
it unnecessary /—Because wines can be obtained without 
them, and till lately these preservatives have not been 
added to wines. 

3261. Could you give the Committee any idea about 
what dates preservatives began to be added to wines?—I 
believe that a great many of these preservatives have 
sprung up entirely since the beginning of the J*00d and 
Drugs Acts. I do not think in the early days of the Food 
and Drugs Acts many of these preservatives were used. 


5262. How was the supply of milk carried cn before 
the introduction of preservatives /—The supply of milk, I 
believe, was very much more rapid. The farmers who 
now send their milk into town by train brought it in them- 
selves direct from their farms in carts, and delivered it 
much more frequently than they do now. 


3263. (Chairman.) The supply of milk generally is 
much more copious now, is it not?—Yes, I think it is. 
Of course, there is this about it. I believe a 
great many farmers did not send their milk into 
town at all, but simply made it up into kutter. I 
may give you an illustration of my experience with regard 
to that in North-East Lancashire, which is my home. 
I have had relatives there whose families farmed the same 
farms for centuries, and I know it was their practice for 
a great number of years, almost the whole ime I have 
known them (I do not know that it is now) never to send 
milk into the towns at all; the whole of the milk was 
simply put to cream, the cream was skimmed off, and 
made into butter. The skim milk was then given to feed 
young cattle, and the butter milk to pigs; the butter was 
taken into Bury or Blackburn market—whichever proved 
to be the better market—twice a week. 


3264. Taking your own town of Southampton, is it the 
ease that the population generally have a larger supply, 
and a cheaper supply, of milk than formerly ?—I do not 
think it is really any cheaper, but it is larger probably. 
We are able to get a cheap supply, but I think you will 
find that the cheapness is due to systematic and very 
scientific dilution. I do not know; it is simply a matter 
of opinion, but I believe that if we could actually get at 
the condition of milk before it comes into the town, and 
its condition when it is being served, half the samples 
that are now returned as genuine—and we cannot do 
otherwise, because we should simply be beaten if we 
went into court—would be found to be more or less 
adulterated. 

3265. What I want to get at is whether in your experi- 
ence the dwellers in towns have a greatly more ample 
supply of milk than they used to have?—TI should say 
that with the growth of population in Southampton the 
supply keeps up to the same extent, and there is no more 
difficulty now in getting milk than there was when the 
population was very much less. 


3266. Are you acquainted with the towns of Lancashire ? 
—I have been away from Lancashire now for twenty-five 
years. I have only made a sort of annual visit in the 
autumn, as a rule. 

3267. I-do not want to ask you to answer anything that 
you cannot answer from your own knowledge. What I 
want to ascertain is whether you are aware of a freer milk 
supply to towns, and whether that freer milk supply is 
owing to the use of preservatives ?—I could not say that 
of my own knowledge. 


5268. (Professor Thorpe.) I should like to ask you two 
further questions with respect to the milk, which arise 
upon what you have just said. You spoke of imported 
milk coming into Southampton, I think ?—Yes. 


5269. Is there much imported milk now? I cannot 
say whether it is still going on; I have not heard lately, 
and I have not been into the docks. The bulk of it was 
forwarded into town, but there was one dairy in particular 
that we knew took a certain amount of this milk, and my 
inspectors, I think, about a month ago told me that it was 
still going on. 

3270. Is this milk which is imported from Cherbourg? 
—I do not know whether it comes from Cherbourg or 
Havre. 

3271. It is French milk ?—Yes, it is Normandy milk, I 
believe. 

5272. Is its importation now stopped ?—I am not aware 
whether it is or not, I cannot say. 


3273. Is that the only samplé of imported milk that you 
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are referring to?—That is the only sample thai I am 
acquainted with or know anything about. 


6274. I think you said—you will correct me if I am 
wrong—that this use of preservatives had arisen since the 
passing of the Food and Drugs Act?—Yes. I do not. 
think we knew much of them before. I know that the 
farmers I was acquainted with previous to that time 
never used preservatives, and I know that a great many 
who did not use preservatives then do now. 


5275. Do you wish to imply that it is the result of the 
working of the Food and Drugs Act ?—No. I rather think 
it is the result of the increased demand owing 140 the in- 
crease of population in the manufacturing towns. 


6276. Then what has the Food and Drugs Act to do. 
with it?—I was asked as to when it came in, and that. 
was simply, I thought a convenient point to refer to. 


5277. There is no connection between the two?—No,. 
there is not; I do not suggest any connection at all be- 
tween the two. 


3278. (Chairman.) You have precisely answered what I 
was endeavouring to get from you before ; you attribute. 
the fuller supply to the increasing population, and to the 
use of preservatives /—Yes, and then people who formerly 
made use of their milk to convert it into butter, and to 
sell it as butter now send it direct into town as milk. 
There is another reason, viz., the low price of cereals, and. 
the consequent conversion of arable land into pasture. 


3279. Now, turning to colouring matters, have you 
paid much attention to them ?—Only in butters, I find 
that the low class butters and the margarines are all more 
or less artificially coloured. The only test I rely on is 
that I find that a great many of these low class butters, 
and I may say all the margarines, if they are allowed to 
stand in contact with acetic acid give a peculiar pink 
colour distinct altogether from anything you will get from 
genuine butter. That is invariably the case. It is a 
colouring matter that behaves very much like what is. 
known as methyl orange. 

5280. May we take it that margarine is coloured to. 
imitate butter ?—Yes. 


6281. And inferior butter is coloured to imitate- 
superior butter ?—Yes; there is no doubt about that. 


5282. Do they use colouring matter in milk in your 
district ?—I do not know of the use of colouring matters: 
in milk in my district, but I know that colouring matters 
have been used previous even to the Food and Drugs 
Act. It was a common thing to add annatto even when 
I was a youngster, when I had the run, as I have told 
you, about these farms—not the one farm to which I was 
referring, where they made nothing but butter, but other 
farms where they sent in genuine milk ; if it was pale at 
all, and people objected to the pale-looking milk, they- 
would add a little annatto to bring up the colour. 


5285. (Dr. Bulstrode.) Do you know anything as to 
bad results ever having accrued from the use of colouring: 
matters of any sort ?—I do not. ; 


5284. If you were to set about an investigation to dis- 
cover what might be the bad effect of colouring matters,, 
what colouring matter would you choose?—lfi I were 
asked as to what colouring matter I would admit, I would. 
say that annatto is the easiest and most simple one, and 
I have never known of any ill effects resulting from its. 
use. 


5285. That is speaking mainly in reference to one food. 
stuff ?—Yes. It is used in butter as well as in milk. 


5286. Both practically dairy products ?—Yes. 


5287. Do you know anything of the use of copper in. 
the colouring of peas ?—With regard to peas, I have had 
samples of peas containing copper, and we have had 
prosecutions for them. I do not now remember the 
quantities offhand. It is a great many years ago that we- 
had a prosecution in the case of coloured peas. 


5288. Did you ever hear of any bad results accruing 
from the consumption of copper-coloured peas?—No, I 
have not. 


5289. Or of any other copper-coloured vegetables /—No. 
I have heard of no evil effects; evil effects may have 
followed, but there has been no account of them. 


3290. You say in your synopsis that the use of certain 
coal tar derivatives should be prohibited. Upon what 
evidence do you directly base that statement, or do you 
base it on general principle ?—I base that on the general 
principle that a great many of the coal tar products are 
produced by the aid of arsenic, mercuric chloride, and! 
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similar poisonous substances. Of course you can quite 
understand there may be a trace of those substances 
carried right through the processes, and more or less con- 
taminating the substances. I have never found it myself, 
but I think I have seen it that arsenic has been found. 

3291. Arsenic in sufficient quantities to produce & 
poisonous result ?—I cannot say that. 


5292. (Professor Thorpe.) Do you know what actually 
are the colouring matters other than annatto which are 
used in butter ?—I have known in a great many cases that 


formerly a very common colouring matter used in the 


North of England was saffron. 


52935. That is a vegetable colouring matter; I was 
speaking more particularly of these so-called coal-tar dyes ? 
—I only know what I have met with myself, and as I say 
it reacts very similarly to methyl orange—I do not 
suppose it is methyl orange—it is more likely to be one of 
the tropeolins. 


5294. You do not know more specifically than that of 
what the thing consists ?—No, I do not. 


Mr. W. F. Lows, called; and Examined. 


5295. (Chairman.) I believe you are the Public 
Analyst for the counties of Flint, Carnarvon, Anglesey, 
and Denbigh, and also for the City of Chester ?—I am. 


6296. I understand that you have prepared for us a 
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5298. (Chairman.) I believe that you are Doctor of 
Medicine of the University of Erlangen, a Member of the 
Royal College of Surgeons of London, a Licentiate of the 
. Apothecaries’ Society of London, and a Licentiate in Mid- 
wifery /—Yes. 

6299. You are the Medical Officer of Health for East 
Kent, I think?—Yes. That is a district comprising about 
thirteen sanitary authorities, with a population of about 
130,000, and an area of. 300,000 acres. 


6500. Has your attention been drawn to the presence 
of preservatives in food ?—It has; I have taken a conside- 
rable interest in the matter. 


3301. Could you give the Committee any information 
on the subject /—The evidence which I can give to the 
Committee may be summarised in a brief statement of 
facts, which came under my observation in 1895. At the 
latter end of September, 1895, the 25th September in fact, 
T was requested to investigate a sudden and serious out- 
break of illness in a religious house, containing five sisters, 
cook, and housemaid. Although no fatal results accrued, 
the symptoms were severe, including especially olic and 
protracted vomiting, with suppression of urine, and great 
prostration, involving protracted convalescence. Five 
out of the seven inmates were attacked within a short 
period of each other, thus indicating some common 
origin as the source of the mischief. Suspicion at the 
onset was attached to the milk supplied to the household, 
which the five who had suffered had partaken of, whilst 
the two who escaped had not so participated. The first 
two were attacked about five o’clock in the afternoon, the 
others suffering during the same night and following 
morning. I find on my notes here that at 5 p.m. on 
September 25th Sister Eliza was seized with severe colic 
and vomiting, the latter symptom continuing at various 
intervals for four days. On the same night Sisters Mary 
and Agnes were also attacked in a similar manner, the 
first in a less degree than the latter sufferer, in whom the 
symptoms lasted in a severe form for three days. On the 
following morning Sister Rhoda was attacked with the 
same symptoms, but not of equal severity, and on this 
day the housemaid was also attacked with colic, vomiting, 
and diarrhoea. In the worst cases there was suppression 
of urine, and recovery was protracted in all save one. Five 
out of the seven were attacked within twenty-four hours. 
The implicated milk was taken alone, biended with tea, 
or in the form of blancmange. To the morning and after- 
noon supply of the milk partaken of on the day of seizure 
the cook added a preservative known as “Glacialene.” A 
sample of the packet from which the Glacialene was taken 
was analysed and found to contain, as its basis, boracic 
acid. A specimen of the milk supplied by the dairyman 
was also analysed, and found to contain also boracic acid. 
Thus, for the same purpose a preservative had been 
added to the milk, both before and after its delivery at 
the house, by which treatment an overdose was uninten- 

tionally administered. Permission was obtained to give 
the portion of non-consumed blancmange to nine fowls ; 
five devoured the food with avidity, and thus secured a 
larger portion than the remaining four; the five were 
vigorous pullets, but all died. They were very voracious, 
on that account consuming more than the others. 


5302. Were the milk and the crop also analysed for 
30L7. 


memorandum fully stating your views upon the use of pre- 
servatives in food ?—Yes. 


6297. I understand that you would prefer to hand that 
in as your evidence ?—Yes, as I am deaf. 
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called ; and Examined. 


mineral poisons ?—Yes ; fortunately the milk taken on 
that particular day was retained by the Lady Superior, 
and I got the crop and gizzard of a fowl myself; that is, 
I made a post-mortem, and sent the organs named 
to the analyst. The blancmange was not analysed. 
The milk and other contents of the crop and gizzard. 
were analysed. Antecedent to the analytical in- 
vestigations, inquiry had been instituted at the dairy, 
and no illness at the dairyman’s house or amongst the cows 
had been known to exist. On the premises where the 
outbreak occurred the water supply is pure and beyond 
suspicion, and the sanitary arrangements most satisfac- 
tory in character. After elimination of other causes the 
evidence pointed to boracic acid as the real factor which 
gave rise to the illness in these cases. I think those are 
the facts, and they can be verified if necessary. If you 
care at any time to have any of the Sisters, I presume 
they are alive, and if you care to have the medical man 
who called me to investigate the case with him, I daresay 
they could be produced.* 


5303. You did not take a quantitative analysis of the 
milk ?—No. It, of course, is a misfortune tha} she quan- 
tity was not taken. I may say that the analyst assured 


me that the boracic acid was found in considérable quan- 


tity. It permeated the crop, and it permeated the giz- 
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zard, and was found in even the deep structures of the: 


layers of the gizzard. 


53504. Are these symptoms those which you would ex. - 


pect to follow from taking borax or boracic acid ?—Yes, T 
think so. The best known record I remember is that of 
Féré, I think, in Paris. He gave it, I think, in over a 


hundred cases in epilepsy, and the. results of his record. 


in those cases show conclusively that it is injurious. I 
have known it given medicinally, and with unsatisfac- 
tory results. Then, of course, it is well known to the 
profession that it has been used in surgical cases. The 
stomach, I believe, has been washed out with it, and 
serious results produced, and it has been used, of course, 
in surgical cases after an abscess as an antiseptic dressing, 
and there bad results have accrued. TI fancy that the 
pleura has also been injected with it in some ‘instances, 
but I am speaking from memory. 


5305. The impression derived from this ‘experience is 
that preservatives should not be used in milk or other 
food, is it not ?—I have myself no doubt about it. TI feel 
very strongly that boracic acid added to milk is a 
poison, and that it ought not to be so added. It is only a 
question of quantity. I regret exceedingly that at the 
time there was no quantitative examination made of the 
implicated milk in the cases narrated. All that I can 
say is that the analyst is a capable man. He is a vice- 
president of the Society of Analysts. He devotes his whole 
time to analytical work. I know he is a conscientious 
worker, and a man of experience, and I believe the resulis 
he arrived at were after careful analytical work. As evidence 
of that I asked him particularly to examine for tyrotoxi- 
con (because that is sometimes found in zhe summer 
months in milk undergoing putrefactive change) in order 
that one might eliminate any other evidence. I know it 





* The Lady Superior has died since the occurrence of the 
poisoning, but the present one remembers al! the circum. 
stances, 
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might be said, of course, that ptomaines, or other toxins, 
might have produced this, and not boracic acid ; there- 


fore, I was careful, as I generally am, to eliminate any- © 


thing else which might be assumed to have acted in ad- 
dition to, or at the same time, as the boracic acid acted. 


3306. Is the religious house to which you refer situated 
in a town or in the country ?—It is situated in Dover. 


3307. Have you directed the analysis of any other 
samples of the milk supply of Dover ?—Yes, I have, and 
I have expressed my surprise that preservatives were not 
more often found, because it does not coincide with the 
facts which have come under my own observation when 
going about with my inspectors in my several districts. 
As an example, I may tell you that when I go round 
the Isle of Thanet, where I have two districts, it is a 
common practice, and the dairymen admit, that they do 
add preservatives to their milk. The chairman of one of 
my sanitary committees recently said to me, “I 
quite agree with you, Dr. Robinson, preservatives ought 
not to be added to milk; but I supply milk wholesale to 
men in the Isle of Thanet, and they make it a stipulation 
that I shall add preservatives before it is sent there.” I 
mention that because it is a fact which I think ought to 
be known to the Committee as affording evidence that 
preservatives are used to a very much greater extent 
than the work of the analyst has discovered. I do not 
attribute any improper motives, but I presume they may 


snot have looked sufficiently for preservatives. 


5508. I understand that the milk supply of Dover is to 
a large extent free from preservatives /—So far as the re- 
sulis of analytical inquiry are concerned it is; but I 
have other districts besides Dover. 

3309. I mentioned Dover, because it is an urban dis- 
trict /—Broadstairs is an urban district, and I have to do 
with that; there I know that preservatives are used in 
the milk supply. They go under various names, Glacia- 
Jene is one, and Arcticanus is another, which is in great 
favour in the Isle of Thanet. Arcticanus is supplied by 
someone near Southampton; the traveller comes round 
with it, soliciting custom amongst the dairymen. 


3310. The basis of all being borax, would you say ?— 
IT do not know what is the basis of Arcticanus. I have 
asked our analyst to obtain samples, and analyse them, 
and report on it; but he says he has not been able to get 
a specimen. 

9011. Have you any experience of the presence of for- 
maiin?—Formalin has only been wecently used since 
public attention has been called to the addition of boracic 
acid. I presume—as is always the case in these instances 
—that when one thing is found out by the public the 
sophisticators go for something new, in order to avoid 
being detected. They know very well that boracic acid 
would be looked for in the milk, and therefore go for 
something else, and they have gone to formalin, just asin 


Paris, or at any rate in France, many years ago, if you 


remember, when salicylic acid was prohibited they went 
for, I think it was, benzoic acid. That is, of course, a 
common practice; they go to the chemist, and they say 
“Now, we shall be found out if we use this ; you must dis- 
cover something else that will not be found ont.” That 
is the natural result which follows upon knowledge being 
published, which is unfortunate from that point of view. 


3312. Would you recommend that declarations should 
be made obligatory on the vendors ?—Most decidedly ; 
those preservatives are not added for the benefit of the 
consumers, they are added for the benefit of the vendors, 
and the consumers do not require them—hbesides there are 
plenty of other preservatives. These atrocious additions, 
what do they do? They simply enable the purveyor of 


~ milk to adopt very dirty habits, and they also conceal 


the initial stage of putrefaction, and they conceal also 
milk from diseased cows, that is to say, milk taken from 
diseased cows undergoes putrefaction, and is very much 
more potent for injury than good honest milk, which is 
milked from pure cows. These additions do conceal all 
those things. As a medical officer of health I should say 
that it is preferable that milk should undergo decomposi- 
tion, as we should then know that something was wrong 
with it; we should then know that putrefactive or disease 
germs were at work; but this unfortunate sophistication 
precludes the obtaining of all that knowledge. 


3313. (Dr. Bulstrode.) Do you attribute this outbreak 
of which you have given evidence to the milk used or the 
biancmange?—The blancmange was most potent, un- 
doubtedly, as shown experimentally with regard to the 
fowls—the lady superior and the cook did not participate 
in the blancmange. I oughi/to say that the boracic acid 
was not detected in the blancmange, as there was no 
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separate analysis made of the blancmange, but the milk 

with which the blancmange was made was derived from 

the implicated supply. . 
5314. There were seven people in the house ?—Yes. 
5315. Bive only were attacked ?—Yes. ; 


5516. Did the remaining two take either milk or blanc- 
mange ?—They had a small quantity of milk-in tea or 
coffee. The lady superior and the cook told me they 
had a small amount. 


3317. Those two had a small amount of milk, which, it 


may be inferred, produced the bad results in the others? 
—I cannot say whether it was milk wholly or whether it 


-was the milk and blancmange both, because both milk 


and blancmange were taken. 


5318-9. What was the blancmange made of ?—It was 
made with ground rice, eggs, sugar, and boiled milk, 
flavoured with vanilla. 


3520. You would then trace the bad effects to the milk 
constituents of the blancmange ?—Yes, I think so because 
we have proof of two facts—one, that the milk from the 
dairyman contained boracic acid; and then, secondly, we 
have the admission of the cook that she added Glacialene 
to the milk, not to the blancmange, and we have the fact 
that the Glacialene contained boracic acid, as revealed by 
the analysis. 

3321. Do you think it is possible, having regard to the 
fact that the two out of the seven persons who had some 
milk were not attacked, there may have been something 
else other than milk in the blancmange which produced 
the symptoms ?—I am not prepared to say positively 
that it was not so, because the blancmange was not 
analysed; but I do know that the milk contained 
boracic acid, and I do know that the crop and the 
gizzards of the fowl contained boracic acid. 


3522. Do you know anything as to the source of the 
milk supplied to the house on this occasion?—Yes. I 
visited the farm myself. 


5523. Did you enquire into their habits as regards the 
addition of boracic acid?—Do you mean did I ask if the 
farmer himself added it? 


3524. Yes, did you ask the dairyman whether he added 
it?—-[ did not ask him the direct question, because I went 
to his house before the analysis had been made, and 
therefore I was not in a position to either contradict him 
or otherwise, or to accept his statement. 


3525. Is it your opinion that the milk when supplied 
to this invaded house contained boracic acid ?—Un- 
doubtedly. ~ 

5526. It did?—Undoubtedly ; added by the milkman. 


35527. And that caused the bad effects ?—That, in addi- 
tion to the boracic acid contained in the Glacialene, which 
was added by the cook. 

3328. So that in all probability many more people 
around were taking milk which had been boracised by 
the dairyman, but they or their employés may not have 
added Glacialene containing other boracie acid /—Of 
course, I could not tell what the other consumers of milk 
did. I cannot say what they added, but this milk would 
have been sold to the other consumers. The peculiarity 
in this particular house was that the cook had bought 
Glacialene and added it to the milk supplied, which had. 
been sophisticated by the dairyman. 

3329. So that it was twice sophisticated ?—Yes, and in 
that one respect it would differ from the milk supplied 
to the other consumers. 

3350. Which was only once sophisticated?—I do not 
know how many times. 

3331. Apparently it must have been once sophisti-_ 
cated ?—It was analysed once; it was not analysed 
periodically. 

3332. I mean that the milk which was sent out from 
the dairy upon that day apparently had had a preserva- 
tive added to it?—I should say so, undoubtedly. I can 
tell you, as a matter of fact, that there were a very great 
many cases of diarrhoea and enteritis in the town amongst 
the children at that time. I do not say that there were 
deaths, but I am not prepared to say that some of those 
cases of intestinal mischief were not produced by this 
very milkman’s milk to which boracic acid had been added. 
They were not enquired into because they were looked 
upon as cases of ordinary autumnal diarrhoea, enteritis, 
and so forth. I do not say that the symptoms were not 
exaggerated, and that some of the cases that occurred were 
not fatal in consequence of the addition of boracie acid, 
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- 3333. You think it possible ?—I think it is quite pos- 
sible. 

3334. You think it possible that the preservation of 
milk by boracic acid may produce infantile diarrhoea 7—I 
think so; so much so is that my conviction, that knowing 
that the preservative you mention, Arcticanus, was largely 
used, I urged on the Thanet Rural District Council that 
they should instruct their analyst to examine the pre- 
servatives on account of the large number of cases of intes- 
tinal disturbance there. I said, wherever I go I find that 
Arcticanus is universally used, and I think that the 
analyst’s attention should be directed to it to see if this 
large amount of intestinal disturbance is due solely to the 
ordinary autumnal causes or whether there are some 
chemical matters at work in addition. 


3505. In your opinion, as a Medical Officer of Health, 
do you think that preservatives should be allowed in 
milk ?—Certainly not; why should they? It can be pre- 
served in other ways. 


3536. Would you allow preservatives in milk provided 
the fact of their presence was stated ?—No, certainly not, 
because I might take at my breakfast boracic acid with 
my kippered herring, with my butter, with my milk to 
my coffee; and then I might take some salicylic acid in 
my beer at luncheon time, and goodness knows how much 
I should have taken by the end of the day. ‘Therefore, 
the quantity in the milk alone, although it might not be 
sufficient to produce any prominent symptoms, might be 
undermining my constitution, and injuring my digestive 
organs, and producing in me symptoms of indigestion. 


3357. Supposing boracic acid were allowed in milk on 
the condition that not more than a certain amount—the 
minimum amount necessary to preserve milk for twenty- 
four hours—were added, and that in all cases the amount 
and nature of the preservative should be stated, would 
you object to that ?—Certainly. 


3338. You would?—Yes. 1 in 1,000, I believe, is con- 
sidered the amount necessary to preserve milk; if you 
take the dose that a baby would get in the course of a 
day that would be considerahy in excess of a baby’s dose; 
say five grains, and therefore the amount required to pre- 
serve milk—TI believe 1 in 1,000, but you know better 
than I do, I daresay—if taken by a baby in its bottle 
during the day would be sufficient to poison it. Ido not 
say to kill it, but sufficient to produce great disturbance 
of the digestive organs; at least that is my opinion, and 
I base it upon the facts, which I believe are admitted. 


3339. Do you know anything as to the experimental 
work in reference to the action of boracic acid upon the 
digestive processes?—I have seen the reports, and I 
have seen also the reports of men who have said that they 
have taken large doses of it, but I do not attach very 
much importance to that, because there are certain de- 
grees of toleration. I myself can tolerate taking salicy- 
late of soda daily, but if I give it to my wife it makes 
her ill and depresses her immediately. Some people can 

take it very much more than others, and -vithout any 
perceptible effect perhaps. 


3340. Would you allow salicylic acid to be used as a 


° 
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preservative at all?—I do not know very much about it, 
but I am rather in favour of salicylic acid myself, because 
it suits me personally. I am gouty, and it happens 


when I get gout in the stomach, and I take it in the morn-, 


ing before breakfast, it does not do me any harm, but 
rather good. So far, therefore, as my own personal 
experience is concerned I would prefer salicylate of soda 
or salicylic acid to boracic acid. 


3341. Would you prefer to know whether you are 
taking it or not?—Certainly. That only shows that I can 
take it when other people cannot. 


3342. (Chairman.) You do not know the amount of 
milk that was consumed by these seven persons, do you? 
—I am afraid I could not tell you that, but I could get 
it for you if you liked to have it. I will get the quan- 
tity, because the Lady Superior is a most intelligent 
woman, and I believe she took notes. I am sorry to 
say I have not got that information with me. 


5543. It would be interesting to know?—May I send 
it to you? 


3544. Yes. It implies a heavy dose of borax, does it 
not, to kill fowls?—i should think so. I said to the 
analyst : “ You made a mistake in not getting out a quanti- 
tative analysis,” and he said it was a very large percentage. 
That is all I could get. He said: “I was very busy, and 
you did not instruct me specifically ””—and I am afraid 
I did not. 


5345. How much blancmange did it take to kill the 
fowls?—This is what happened with regard to these 
fowls: They happened to be kept by a man next door; 
he rather scouted the idea of there being anything wrong 
with the milk. He did not seem to mind, so we did not 
mind. He did not seem to be frightened of his fowls, 
and so we let them have all they could eat. I could not 
tell you how much it was, but they consumed the re- 
mainder of the blancmange. The pullets were very 
voracious and they consumed a considerable quantity, 
and certainly the crops were discoloured by the chemical 
addition, whatever it was. The thing was not a made-up 
affair; it was an accidental affair; it was one of those 
cases in which the public are sometimes sufficiently kind 
to give us experimental examples of the injurious effects 
in these matters. It was one of the accidental affairs 
which occur in the ordinary investigation of outbreaks 
of disease. It was not made to order, and the facts can 
all be verified if you like. If you would like to have. 
the analyst before you, if you would like to have the 
Lady Superior or the doctor, I am sure they would not 
have any objection to verify the evidence I have given 
as to the facts, 

3246. IT do not throw the slightest doubt on your 
statement of the facts: what I wish to ascertain is 
whether the amount of milk consumed by each of these 
persons who suffered from what you attribute to borax 
poisoning is known?—I will endeavour to get that for 
you and send it to you. 

3347. (Dr. Bulstrode.) And also the amount consumed 
by those who were not attacked ?—TI will also endeavour 
to ascertain how much the cook and the Lady Superior 
took. 
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5351. I think you are prepared to tell the Committee 
something about the use of colouring matters in food ?— 
Yes. I should like to say that when I was first ap- 
pointed it was quite rare in my experience to find aniline 
colours in foods. There were simpler forms of colour, 
such as cochineal and the various hues that sugar could 
be made to assume by heat, and saffron, and go forth; 
but latterly, within the last eight or ten years, it is evite 
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rare to find what may be called the natural colours in 
such matters as sweetmeats and other articles that are 
coloured—the rule is, and ‘not the exception, to colour 
them with the so-called tar colours. 


3352. Those, I suppose, weight for weight, would be 
more expensive than the natural colours?—No doubt 
they would be, weight for weight, but then their tinc- 
torial power is so very great that I should say really the 
practical result is that they are much cheaper than 
natural colours. 


3555. What are the substances in which you have 
chiefly found them ?—I have found them in sweetmeats, 
in jams, and in jellies, and I have suspected them in 
butter. I have only found them in one. sample of Bur- 
gundy wine; it is true I have not examined very many 
wines, but, still, those I have examined have always 
been naturally coloured. Some vears ago I examined a 
sample of Burgundy wine which was certainly coloured 
with one of the aniline tar colours. 


3354. Natural colours are very much used in wine, are 
they not?—The colour of the grape gives it a sufficiently 
nice colour I think without any artificial aid. 


$355. Is not the poke-berry (Phytolacea) very much” 


used in colouring red wines ?—I do not think anything is 
used for colouring wines on any scale, at any rate in my 
experience. In those wines that I have examined I have 
separated the colouring matter—and it is comparatively 
easy to separate the colouring matter of wine—to identify 
it ; it is ike no other ordinary colouring matter. 


5356. Have you found these aniline dyes in preserved 
vegetables ?—Yes, in a few cases of very bright green 
vegetables, I have found them artificially coloured with 
some aniline dye. 


_ 30557. Have you found copper present in many 
samples ?—In a great many samples I have found copper 
present, but not to any great extent. Of course, copper 
is a natural constituent of vegetables. I have quite 
recently examined a number of green vegetables, prin- 
cipally of French origin, for copper, and I have found 
copper in all, but I have not found it to any dangerous 
extent. 

5358. Should you say that the presence of the aniline 
dye is frequently in such proportions as to be injurious 
to health ?—I cannot say that in any one substance that 
I have ever examined the quantity of aniline dye, even 
presuming it is poisonous, would be enough to injure 
health ; but then when you consider that so many things 
are coloured in this way it is a question whether the col- 
lective amount that a child, say, might take in the day 
might not have some injurious effect. Of course, the 
great majority of them are not poisonous. The only 
poisonous aniline dyes, according to Weyl, who has made 
a special research on aniline colours, are picric acid, 
dinitrokresol, Martius’ yellow (which is said to be used 
in France and in Italy for colouring macaroni), Bismarck 
brown, Orange II., and metanil yellow. Those are the 
subjects of his research, and of course his research does not 
include all the aniline colours; I think, as far as I 
remember, it includes about 30 or 35. But his research 
embraces different classes of colours, and he has found 
these in fairly large doses poisonous to dogs and rabbits. 
If the Committee refer to his work they will see that he 
rather suggests that these particular colours should be 
prohibited by law—that is, of course, in Germany, as he 
is a German writer. 


3359. Are you aware of any steps being taken by 
Continental legislatures to regulate the use of colouring 
matters?—Yes. I believe in Germany there ure certain 
colouring matters which are prohibited, but I speak from 
memory. I think picric acid is one of them. 


3360. Do you think it would be possible in this country 
to schedule injurious colours as distinguished from those 
which are harmless?—I not only think it possible, but 
I think it ought to be done, because dinitrokresol 1s 
without doubt used, and there is a case on record in 
French literature of a person who took something like 
35 grammes under the name of “Saffron substitute” of 
dinitrokresol, and the case was fatal. Of course, 5% 
grammes in grains is a very much larger dose than could 
be taken in coloured foods, but still if it was fatal in a dose 
even so large as 35 grammes I should say that very small 
quantities might injure a person’s health ; 53 grammes, 
counting about 15 grains to the gramme, would be some- 
thing like 50 grains. 

3261. Such prohibition, t2-be effective, should apply to 
foreign as well as home produce, should it not ?— 
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Naturally so, because a great.many things we get from 
abroad coloured. 


5362. You have mentioned also that Martius’ yellow is 
used in colouring macaroni ?—Yes, I think so. 


5363. It must be present in very small quantities ?— 
Very small. 


5564. I suppose it is possible to distinguish its presence 
by analysis ‘—Certainly. When things are used in 
very small quantities, it is only a question of operating 
upon a very large amount of material. Speaking as a 
public analyst, I must say with regard to looking for 
colouring matters and identifying co.ouring matters, the 
rule is that one gets such a small quantity of the sample 
that it is often very difficult to identify a particular colour- 
ing matter. You can only get the general idea that it 
belongs to the aniline class or something of thaf kind. But 
still if the legislature prohibited definite colouring 
matters the practice no doubt would be altered, and those 
coloured substances which were suspected of being dyed 
with the prohibited colours would be bought in very 
tuch larger quantities and divided and sent to the analyst 
in such a quantity that he would have an opportunity then 
of separating it in a weighable form. 


5365. Have you had any opportunity of examining the 
colouring matters used in dairy produce ?—I have never 
separated any colouring matter from dairy produce. 


5366. A great variety of materials, patent mixtures, 
seem to be sold as a substitute for the old annatto which 
was used ?—Yes, that is so; but I have not had an oppor- 
tunity of examining into it; as I have stated, I have sus- 
pected artificial colouring matters other than the usual 
colouring matters in butter, but I have not separated 

em. 


3357. (Professor Thorpe.) You know that now schemes 
of analysis have been drawn up by which it is fairly readily 
possible to detect the presence of almost any aniline dye 
upon a dyed fabric ?—Yes, that is so. 


5368. Now, the amount of dye upon any ordinary dyed 
fabric is relatively very small, is it not ?—Relatively to the 
fibre, certainly. 

5369. Therefore, analytically speaking, there ought not 
to be greater difficulty in searching, say, upon a sweet- 
meat for the presence of a specific dve than there would be 
upon a fabric ?—Certainly not. It is only a question of 
quantity. But you know the quantity of sweetmeats 
that I usually have is something like an ounce; they 
buy from 5 to 4 ounces, and send me an ounce. Then 
those sweets are often mixed, they are not of one colour; 
they are red and blue, and white, and so the amount of 
sweets that I should have to examine would be perhaps 
a third of an ounce of a red-coloured sweet, say, and as 
the colouring matter is only on the outside of the sweet- 
meat it is, of course, very difficult to be absolutely certain 
to identify the colour of that particular sweetmeat, except 
with certain sweetmeats. For instance, nearly all the 
red sweetmeats are coloured now with rhodamine, or 
a colour of that type, and as that has very distinctive 
panty it is a colouring matter that it is very easy to 

etect. 


3570. (Chairman.) Is rhodamine a-noxious substance? 
—As far as I know no experiments have ever been made 
upon rhodamine, but I should say it was not a noxious 
substance, because to my knowledge it has been used for 
30 long, and I have never heard or seen anybody that was 
made ill by it; besides, I have taken it myself in sweet- 
meats, and have not suffered in any way. So I should 
not think it was a noxious substance. 


3371. (Professor Thorpe.) The object of my question, of 
course, was to elicit from you that there wouid be very 
little practical difficulty in putting in force prohib‘tion 
and detecting the breach of it in the case of these aniline 
dyes ?—I think very little indeed, and more especially if 
a particular dye was once scheduled; then analysts 
throughout the country would turn their special attention 
to practically studying the best tests, and the best method 
of separating that particular substance ; that is always the 
case. 

3372. You are aware, perhaps, that in large dyeing 
concerns, where it is often necessary to dye fabrics of a 
particular colour, there is used a scheme in principle very 
like the ordinary method of qualitative analysis ?—Quite 
80. 

3375. Whereby to begin with the colouring matter is 
placed .in certain groups just as in ordinary qualitative 
analyses, and then specific tests are applied when the 
group is ascertained /—Quite se : 
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3374. You are aware that that is the practice?—Yes, 
that is so—by exclusion. 


3575. That would be equally applicable to the detection 
of colouring matter in this way ?—Certainly. 


3376. You told us just now that copper is a natural con- 
stituent of vegetables ?—Yes, it is so. 


3377. What vegetables have you found it in?—I have 
found it in peas, I have found it in flour, in bread, 
and I have found it in cigar ash, that is, in tobacco. 
It apparently is present in all tobacco, and I do not think 
it can have been added to the tobacco. I have also found 
it in the ash of the lime tree. I happened for a particular 
purpose to be examining the ash of the lime tree, and I 
found it in that. Other people, if I remember right, have 
found it in lots of other substances. I am only speaking 
of my personal experience. 


3378. Now, this is a little important, so perhaps I may 
take you rather minutely on this point. May I ask you 
precisely how you proceeded when you searched for the 
presence of copper in these things that you have men- 

tioned ?—I searched for it in the ash. I precipitated it 
with hydrogen sulphide in the first instance in acid 
solution, and then I obtained it ultimately as a film on a 
platinum dish by the electric currrnt. 

3079. By electrolysis ?—Yes. 

3380. In the case of peas, may I ask you particularly 
how your proceeded. You took a quantity of peas, and 
you incinerated them, I suppose?—Yes, I incinerated 
them. : 


3381. In what?—On a platinum dish. 
3382. In what way—over a lamp?—Over a Bunsen 


burner. 
3383. In the ordinary way 7—Yes, if the ordinary way. 
3384. Did you incinerate all the other substances that 


you have mentioned over a Bunsen burner in exactly the 
same way /—Yes, I burnt them to an ash. 


. 8385. Over the ordinary Bunsen burner ?—Yes, 


35586. Are you aware that it has been shown that when 
any substance is incinerated over the ordinary Bunsen 
burner, no matter what it is, you will find copper in the 
ash of it?/—I am not aware of it. If it is so, I am sur- 
prised ; but I should rather doubt it. Presuming copper 
is somewhat volatilizable, as one knows it is, for if you 
put a copper wire in a Bunsen flame you get a green colour, 
so we know it is volatilizabie to a certain extent. I should 
think it almost unlikely that the volatilizable copper would 
rise up above the dish, and then go into the dish—I should 
think so, but, of course, I may be wrong. 


3587. You have never heard of some comparative ex- 
periments which were made as the result of a paper pub- 
lished by a fairly well known French chemist, which 
appeared in the “Annales de Chimie,” in which this 
gentleman drew attention to the widespread occurrence 
of copper. When his method of analysis was enquired 
into it was shown to be precisely that which you have 
indicated, but when in the ordinary Bunsen burner the 
tube was replaced by a glass tube those substances which 
had given the indication of copper no longer yielded it; 
do you know of that ?—Was that Boussingault? 


_ 8588. No, it was not Boussingault ; but do you know 
that circumstance ?—No. 


3389. You never heard of that circumstance ?—No, I 
never did. 


3590. Perhaps you will take it from me that it was so? 
—Yes. ; 

3591. That, at all events, knocked the bottom out of 
the contention in the French experiments that copper was 
such a widespread ingredient; if that is the fact would 
that in any way modify your conclusions as to the occur- 
_ rence of copper in peas and the other substances that you 
have mentioned ?—Naturally ; but years ago I operated 
in a different manner. I precipitated them direct from 
the pea by galvanic current, and I still found copper, so I 
think that there is copper naturally in peas. 

3392. Has anybody, do you know, corroborated that 
statement of yours; have you heard that it has been con- 
firmed ?—In that way? 

3393. Or in any way ?—No. 

3394. You have not heard that it has been confirmed 
that copper is a natural constituent of peas ?—I believed 
that it was generally accepted that it was, and also in 
flour. 


3395. You do not call to mind any experiments which - 


directly negative that fact ?—No, I do not. 
3017. 
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5396. (Dr. Bulstrode.) Could you give me the reference 
to that case of dinitrokresol poisoning? Perhaps you have 
not it here?—It is a case recorded by Dr. Weyl. 


_ 9397. Is it in your book?—No, it is not in my book; 
it isin this pamphlet. (Handing in same.) 

5398. Do you think it is possible by any direct evidence 
which can be obtained to determine this question as to the 
harmfulness of dyes and colouring matters?—I should 
think that by experiments on young animals varried on 
for a long time you would get some very useful informa- 
tion. I think that in the book of Dr. Weyl to which I 
have referred the error is that he experimented with 
very considerable doses on dogs and so on, his object 
being apparently to obtain what would be called coarse 
symptoms of poisoning ; whereas the object I take it that 
the Committee have in view is to obtain evidence on the 
minor derangements of health that may be produced by 
either colouring matters or preseryatives. It is quite 
obvious you do not get so much information for that pur- 
pose from what may be called coarse poisoning, because 
if these matters do any harm at all they do it in the form 
of producing indigestion, and the minor sort of ailments. 
Tt is a matter of common knowledge that nobody 
is poisoned by any common article of food at the 
present day, however it is treated, whether it is very 
thoroughly preserved by antiseptics or very much dyed by 
artificial colouring matters. 


5399. You know probably that in Belgium colouring 
matters have been arranged into those which are harmful 
and those which are regarded as harmless 7—Yes. 


5400. That is the schedule. (Showing same to witness.) 
You will see the type of thing at once ?—Yes, I do. 


5401. Do you know anything as to the history of that— 
whether that has been based upon general principles or 
upon any experimental results ?—I think if I remember 
right that fuchsine is classed among the poisonous colour- 
ing matters here; is that so? 


6402. I think it is?—I believe the history of that is, that 
in the earlier days of the manufacture of the aniline dyes 
arsenic was very much used, and that was replaced after- 
wards by other substances which were volatile, such as 
nitro-benzol, and so on. It is, I think, the general 
opinion now that the bad character which fuchsine had 
was really altogether wrong, and was given it because at 
that time dyes were contaminated with arsenic, and there 
were a few cases of apparent considerable injury to health 
from small doses of some of those dyes. The symptems 
and everything coincided with arsenical poisoning, and in 
a few cases when the dye which produced the symptoms 
was examined it was found to be contaminated with 
arsenic. 

5403. May I just read you this, which I think rather 
bears you out?—-As regards Austro-Hungary a decree of 


- May ist, 1866, forbids the use in food of any colouring 


matter which contains metals (iron excepted), gamboge and 
picric acid or aniline. Aniline colours formerly 
contained arsenic, but as its presence has now been ob- 
viated a decree of September 19th, 1895, permits the use 
of a large number of aniline dyes for the colouring of 
sweetmeats, liqueurs, etc. ; that is what you are referring 
to, is it not ?—Yes, that is what I was referring to. 


3404. Do you think some such arrangement as is set 
out there, and as apparently obtains in Austro-Hungary, 
would meet the case in this country ?—I think it would, 
and I think it would be very valuabie. 


3405. You see no great difficulty in connection with the 
matter ?—None whatever. 


5406. At any rate, if there were some provisional classi- 
fication 7—Yes, for, of course, all those things ought to be 
sufficiently elastic, so that they could be added to or 
eliminated. If a particular dye that you put in a poison 
schedule was found to be after all harmless—if subsequent 
experience showed that it was—it would be right to have 
some machinery to be able to remove it; and as new 
colours are constantly coming into use it might be found 
after the passing of the particular Act having this sche- 
dule, that some new dye was really injurious. Therefore 
there ought to be machinery so that the list could be 
added to or altered. 

3407. Have you any suggestions to make with regard 
to such machinery as you were just speaking of ?—I should 
have thought that it wou'd be comparatively easy for 
either the Local Government Board or the Board of Agri- 
culture, or some central authority, to have the power to 
alter a schedule of the kind from time to time by order. 


3408. Do you think a Standing Board of some sort, or 
a Standing Committee, would meet the case ?—Ceriainly. 
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3409. With regard both to preservatives and to colour- 
ing matters ?—Certainly. 

3410. You are aware probably of a recommendation 
made by the Select Committee on Food Products Adulte- 
ration in their Report of 1896; they say: “Your Com- 
mittee, however, are disposed to think that it would be 
preferable to avoid the creation of an independent 
authority for the purpose referred to, and would recom- 
mend that the Court of Reference”—which they sug- 
gested—‘“ should take the form of a Standing Depart- 
mental Committee appointed by the Board of Trade” ?— 
That would be very useful, of course; I think all analysts 
agree that it would be very useful. 


3411. I infer that you indicate that this question 
must be decided rather upon general principles than upon 
specific evidence ; I mean general principles as to what 
we know as regards the poisonous effect of certain metals, 
rather than upon our being able to obtain anything like 
specific evidence ?—I do not see how you can obtain speci- 
fic evidence, because it is obvious that you cannot ex- 
periment upon human beings, unless you can have volun- 
tary experiments made; but even then you could not 
experiment on a sufficiently large scale. I certainly think 
it will have to be decided on general principles. 


3412. Do you think that experiments made upon young 
animals would afford a fair inference of what might be held 
to take place in the human economy ?—I think xo, if they 
were long enough continued, and if they were done by 
more than one individual ; physiological experiments done 
by one individual are so often very unsatisfactory, because 
one finds that some other person of equal standing does 
the same experiments somewhere else, and gets quite 
different results. I think if experiments on young 
animals were done by two or three persons of eminence, 
and if the results agreed, they would be extremely useful 
indeed. 

3413. Can you tell the Committee what colouring 
matters are used in wine within your knowledge /—In my 
knowledge I have not found any colouring matters used in 
wine. 

3414. I thought you mentioned Burgundy?—In the 
case of that particular Burgundy it was an aniline colour ; 
T should not like to say what it was, but it seemed to me 
like fuchsine. 


3415. Could you give us an idea of how much there 


was ?—I cannot tell you how much there was. 


3416. With regard to liqueurs, what are the colouring 
matters used in them ?—1I have not examined any liqueurs 
personally, 

3417. You say that occasionally salts of copper, picric 
acid; and impure aniline dyes are used ?—Yes. 


2418. But you have had:no personal experience ?—No. 


-I have had no personal experience of that. 


3419. In reference to beers, have you had any experi- 
ments ?—I have not found any colouring matters in beer 
except those that are naturally from malt and hops. 

3420. You speak in your synopsis as to the conceiva- 
bility that a sufficient amount of colouring matter might 
be taken collectively into the system to disturb nutrition, 


to produce some effect on the central nervous system, or 


to cause derangement of the digestive functions; have 
you any special poisons in view there ?—Apparently from 
Weyl’s experiments dinitrokresol is poisonous in fairly 
mall quantities. I should think such a substance as that 
would produce derangement of the digestive organs of 
young children. 


5421. With regard to copper in peas ; what would you 
suggest—do you think control desirable?—I think that 
if sufficient amount of copper is present, over and above 
that which will combine with the colouring matter of the 
pea, it would be injurious, or might be injurious. There 
is, however, a certain amount of copper that will combine 
with the cklorophyil, the colouring matter of the pea, 
and that amount I do not believe would be injurious. 


3422. Could you give an amount expressed in sulphate 
of copper per lb. of peas ?—I believe I have in my book 
on foods worked that out; but it is not in my mind at 
the present moment. 


5423. Do you know what amounts have been found in 
peas ?—Yes, I do. 


3424. Could you tell the Committee that ?—It has been 
expressed in grains per lb. As far as I remember, some- 
thing like from 4 to 5 grains to the lb., and above, have 
been found; but, of course, I do not know how far, if 
Professor Thorpe’s idea is correct, the copper was derived 
frum the Bunsen burner. 
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_ 3425. Do you know that in one case as much as twenty- 
six grains of sulphate of copper were found in a pound of 
peas ?—I dare say it is so, but Ido not remember the case. 


5426. Would you think five grains of sulphate of copper 
too much for safety in a pound of peas ?—I do not think 
it would do any injury ; I donot think you would get any 
physiological result from five grains in a pound of peas. 


3427. Owing to the fact of its being in combination?— 
Part of it would be in combination with the chlorophyll 
in an insoluble form. 


3428. You do not think that it becomes soluble in the 
gastric juice, or in the economy ?—I do not think it does ; 
I think it would be mainly excreted with the excreta. 


5429. If it did become soluble, would that alter your 
view ; I mean, assuming that it were soluble or became 
soluble in the human economy, would you still think 
that five grains per pound was not too much?—I really 
could not give evidence that five grains per pound would 
injure health; that is all I can say. : 


3430. You know the Pharmacopeeial dose of sulphate of 
copper ?—It is from one to 10 grains, or something of 
that kind, is it not? 


5431. I think it is from half to one grain as an astrin- 
gent—somewhere thereabouts—and 10 grains as an emetic 
dose ?—Quite so. It is very wide, up to 10 grains; and 
people have taken more than that without injury. 

3452. Would you suggest its limitation, briefly put /— 
That is, copper artificially added ? 


3433. Yes ?—I.think there ought to be some limitation 
to it; but I think that five grains in a pound would not 
injure health. 


5434. (Chatrman.) On the general question, do you 
think there is any, sufficient reason to justify the use of a 
strong poison, merely to alter the colour and not the 
quality of the food?—I do not. I think that it is certainly 
wrong to alter the colour by the use of strong poison, 
simply to make things attractive. 

5455. Would you see any objection to imposing upon 
the vendor the duty of making a declaration of the 
presence of, such colouring matter /—That, I think, should 
always be done ; I quite agree with that. Then I do not 
see any harm even in the presénce of large quantities— 
that is to say, if the purchaser is apprised both of the 
substance used and of the quantity, because he then gets 
what he asks for. 


5436. There would be a difficulty, would there not, in 
specifying the exact quantity /—Of copper, say ? 
3437. Yes ; we have had it in evidence that copper does 


not mix very readily ?—No, it does not; there would be 
a difficulty. 


3438. Now, turning to the subject of antiseptics, you 
Ne given a good deal of attention to them, I believe ?— 

es. 

5439. Can you give the Committee some of your expe- 
rience with regard to them?—The only common antisep- 
tics that are used now are boracic acid, borax, salicylic 
acid, and formaldehyde. In hot weather a great number 
of the samples of milk that I get are dosed with borax or 
boracic acid, but not in the winter time ; in the winter 
time the number of cases of boracic acid in milk become 
small. I have certified to one in the last three days, and 
the summons is returnable in about a week, in which the 
milk contained an amount of boracic acid equivalent to 
80 grains of borax to the pint ; but it is quite rare at this 
time of the year to find the milk so heavily boraxed as 
that in my experience—quite rare. 


3440. And such a proportion as that would be rare at 
any season, would it not?—I have found it so high as that 
in the summer months from time to time ; still, it is high. 


3441. Were you able to trace the system under which 
that condition was made: was it done by one hand, or by 
the successive hands through which the milk had passed ? ° 
—That I cannot say.; Of course, it may be so. 


5442. What was the immediate source of supply to you? 
—An ordinary sample bought in Marylebone by one of 
the inspectors, who divided it, as usual, under the Act. 
It is not a watered milk. Milks that are dosed with borax 
very often are watered as well ; it was deficient in fat and 
rather heavily loaded with boracic acid. 


3443. Is that owing to the mixture of boracic acid with 
water before putting it into the milk?—When they are 
watered as well? Probably it may be. 

3444. (Professor Thorpe.) In this particular case might 


it not have been an admixture of skim milk and fresh 
milk ?—Most likely. 


MINUTES OF EVIDENCE. 119 


3445. And the skim milk might have been preserved 
already with boracic acid ?—Yes, very likely. 


2446. Possibly, the fresh milk itself containing boracic? 
—Yes, very likely. 


3447. (Chairman.) Do you approve of the practice of 
treating, unknown to the consumer, an almost universal 
article of food with a drug?—I do not approve of it ; but 
at the same time I cannot say that it would be easy 
for the Legislature to prohibit it altogether. Take 
London, for instance; the greatest bulk of the milk 
comes from the country, and in the height of the summer 
I should imagine that quite a third of the milk supply 
would be spoilt before it reached the metropolis, or when 
it reached the metropolis, unless some preservative was 
used. 

5448. That is under the present system of organisation ? 
—Yes; if you can devise some method of very rapidly 
bringing the milk from the cow to the actual consumer, 
then no preservative would be necessary ; but, as far as 
J understand the milk trade, I think you can hardly bring 
the country milk from the cow to the consumer in less 
than 24 hours. ‘That is in regard to the great bulk of 
the milk reaching the actual consumer. 


3449. Have you taken into account the effect 
of pasteurisation?—Pasteurisation, of course, would 


preserve the milk, but whether that can be done on a 


sufficiently large scale I do not know. I have examined 
lots of samples of pasteurised milk months old, but they 
were preserved in bottles or some hermetically sealed 
vesseél. 

3450. Is that not a question of organisation ?—Yes, it 
may be so. 

3451. You are aware, perhaps, that it is the system 
adopted in some of the Continental capitals ?—I did not 
iknow that the whole of the milk was pasteurised in any 
place; I mean to say the milk that the ordinary people 
drink. It must increase the price I should think tre- 
mendously. 


3452. At Copenhagen I think the whole of it is pas- 
teurised, and distributed in bottles¢—Indeed, that is 
very interesting, but of course Copenhagen is a very 
small place in comparison with. our metropolis with its 
five millions of inhabitants. 


3453. True, but of course, as I suggest, it is a question 
of organisation at the different centres /—Yes. 


3454. How old is the practice of using borax in milk? 
—TI really cannot say, I should think that it is many 
years old ; so far as I can remember I think it has been 
found from time to time in milk. 


3455. Do you know to the contrary, do you consider 
that twenty years ago it was a common practice to boracise 
the milk forwarded to large towns?—I never found it 
twenty years ago, but then I was in Devonshire, and the 
milk.I had to analyse then was always country milk, and 
nothing was ever done to that, except watering and skim- 
ming. 

3456. Are you aware that in the present time a large 
quantity of the milk that comes to London is not treated 
with preservatives /—Certainly ; a very large quantity. 


_ 3457. What I understood to be the difficulty you per- 
celve would be to convey the undoctored milk to the retail 
dealers in the poorer parts of London ?—That is so—to the 
consumers. 


3458. In this case do you think there would be any ad- 
vantage in a declaration /—Certainly, I think in all cases, 
that if any antiseptic is added to milk the buyer should 
be in some way notified. You ought to be able to Luy milk 
if you wish it without any antiseptic in it, absolu- 
lutely free from any antiseptic. It is rather a serious 
thing that a person with young children feeding them on 
milk, when he asks for milk cannot get it without baving 
some antiseptic in it. 

3459. Would not such a declaration serve as a safe- 
guard against the repeated application of borax or other 
preservative ?—I think it would. : 


- 3460. The second preservative you mention is salicylic 
acid; haye you found that frequen’ :y in food substances ? 
—I have found it very rarely of late years, but I have 
found it in various temperance drinks apparently in order 
%o arrest fermentation. Indeed that is evidently the cbject 
_ with which it has been added, to arrest alcoholic fermen- 
tation, so that the particular temperance drink may be 
almost free from alcohol. 

3461. And the third preservative that you mention is 


3017. 


fuemaldehyde 1—Yes, that is used, but it is not used to 
anything like the extent of borax. 


5462. Have you any preference for one of these preser- 
vatives over another ?—I think formalin would be better 


_than boracic acid; at the same time I am rather shaken 


by Dr. Annett’s experiments. I think you have had Dr. 
Annett before you; he has made some experiments with 
formaldehyde and borax on young animals, and has found 
a considerable decrease of weight, and so on, 


5463. Formaldehyde is a much sironger agent than 
borax, is it not ?—It is a very much stronger antiseptic. 


5264. (Dr. Bulstrode.) What is the adult dose of boracic 
acid 7—I am not in practice now, and have not been for a 
greab many years, but when I was in practice I used to 
constantly prescribe borax in honey for aphthous mouth, 
and sn on; the solid borax was rubbed on the infant’s 
lips, on the tongue, and iv on. I should think that in 
that way the infant might take from 10 to 15 or 20 grains 
of borax in the course of the twenty-four hours, and it did 
not apparently have any effect upon it. 

4465. Do you know that the adult dose in the Pharma- 
copeeia is 5 to 15 grains?—That I have seen, but, as I 
say, when J was in nractice something like twenty-five 
years ago, I have given borax in that way toinfants, with 
apparently no particular injury. 

3466. But the adult dose being 5 to 15 grains, that, of 
course, would be much in excess of the proper dose for a 
child ?—Quite so, but I say that with this solid borax 
mixed with honey the infant must have taken, or had an 
opportunity of taking, a large quantity, in the course of 
twenty-four hours—not a single dose. 


5467. From these investigations of yours it appears 
that at the present ume a child taking, say, three pints of 
milk or two pints of milk a day might take 160 grains of 
beracic acid a day?—I should think that would be very 
injurious to the child. 


4408. Do you not think on general medical principles 
the Pharmacopceial dose being, as I say, 5 to 15 grains for 
an adult, that something should be done to control and 
limit this ?—Certainly. Although I have not seen any ill- 
effects from boracic acid myself. I yet think the 2evidence 
is quite sufficient with regard to infants to say that it is 
injurious in certain doses—in fairly large doses, or ever 
in small doses continued for a long period of time. 

3469. You know that many cases have been recordey, 
of apparently the cumulative effect of boracic acid inadi'\z 
patients who had been treated for cystitis ?—Yes, I know 
that, although it is rather in opposition to some experi- 
ments by Liebrich, who has written a monograph recently 
upon the effects of boracic acid. He has shown that 
there is no accumulation in the system, or at any rate he 
believes that he has shown it, his conclusion being that 
it is all separated fairly rapidly. Y 


5470. In a case I have before me I find that the borax 
was discovered in the urine forty-one days after the last 
dose, and in another case it was found fifty-three days 
after the cessation of the drug ?—Of course that looks like 
accumulation. 


3471. However, whether it be cumulative, or whether 


it be not, there is evidence to show that the continued 
administration of doses to adults, in quantities far less 


than we have been discussing here, does tend at times to ° 


produce injurious results ?—Yes. 


5472. You recognise that?—I know myself that if I 
take boraxed cream I generally get indigestion. I do not 
know—of course I may be wrong, but I ascribe the indi- 
gestion to the boraxed cream ; on the other hand, other 
people take boraxed cream, and they do not appear to 
suffer. 


3473. Would you think that it is desirable that in order 
that the medical man called in to treat you might not 
give you more boracic acid, he should know whether or 
not you are taking it with your food ?—Certainly. 

5474, Do you think that the labelling of food as to 
the fact that it contains preservatives would cover the 
whole difficulty ?—I see a practical difficulty with regard 
to labelling in the case of the milk supply. When you 
order a particular dairyman to supply you with milk, the 
milk comes round early in the morning, the cans are 
hung on the palings, or stuck down by the door, and so 
on, and you can hardly expect every particular can to 
be labelled. I should have thought that in those cases 
a general declaration of the vendor that he is supplying 
milk with preservatives, say, during the hot weathor 
would be sufficient, without a special label on each can. 


5475. That of course is a detail’—Yes, it is a dotail. 
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3476. Do you go so far as to think that the use of pre- 
servatives in milk is necessary ?—I certainly think that 
in the hot weather you would not be able to supply the 


22 Dec. 1899. Metropolis, under the present conditions, with milk, un- 


less they are allowed to use a certain quantity of pre- 
servatives, so as to keep the milk for, say, twenty-four 
hours. 


3477. Do you think that in our large towns there 
would be great difficulty in supplying milk during hot 
weather without the use of preservatives !—I do. 


3478. Would you take Birmingham, a town with a popu- 
lation of half a million, as a fair instance of a large town? 
—VYes. 


3479. We have had it in evidence from Dr. Alfred Hill 
in regard to the milk supplied to Birmingham, a town 
with a population as I say of over half a million now, that 
only 9 per cent. of the samples of milk contained either 
boracic acid or formaldehyde, or any other preservative ; 
if the inference from Dr. Alfred Hill’s analysis is true, 
does that alter your opinion as to what is actuatly possi- 
ble ?—No, I do not think it does, because I think that 
it is very important to be able to get milk from con- 
siderable distances. I know that when I was in Devon- 
shire, thousands of gallons were thrown away from re- 
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mote places because of the difficulty of conveying the milk 
to a market where it could be sold. 


6480. Do you know that the Aylesbury Dairy Company, 
which takes its supply from long distances outside of 
London, is said to carry on its trade entirely without the 
use of preservatives ?—Yes, I know it is said to carry it 
on, and I daresay they do. 


5481. If that is a fact, would that not point to the 
possibility of doing it?—With regard to the possibility of 
doing it you have got to consider transit, and the means. 
of transit vary in different localities. Of course it is 
theoretically possible to get a gallon of milk from almost 
any part of the British Islands to London within, say, 
twelve or fourteen hours, but in practice that is not so. 
There are various forms of delay and various 
amounts of delay on different lines of communication. 
Of course the Aylesbury Dairy Company may be on one 
of the main lines on which there is an excellent service, 
and they may have made special arrangements with the 
railway company, and so they may get their milk 
rapidly, and in that case it is not necessary for them 
to use preservatives. But if you get a dairy farm on some 
branch line, and you cannot get your milk to London 
within a certain time, I apprehend then there must be 
some method of preserving it or else it will be spoilt. 


a 5 
Mr. R. * 
Bannister. 


Mr. Ricnarp Bannister, called ; and Examined. 


5482. (Chairman.) You are a Fellow of the Institute 
of Chemistry and a Fellow of the Chemical Society, are 
you not ?—I am. 


5485. You were lately Deputy-Principal of the Inland 
Revenue Branch of the Government Laboratory ?—Yes, 
I was for about 23 years. 


3484. You are prepared to tell the Committee some- 
thing about the use of preservatives ; I may tell you that 
we ‘have had a great deal of evidence upon the nature of 
the provision trade with Ireland and foreign countries, 
and we are thoroughly convinced of the change in the 
_ public taste that requires a mild-cured article instead of 
a salt one, so that we need not trouble you to repeat 
much on that score; but we should be very glad to hear 
any statement that you are prepared to make !—The first 
point that appears in my notes is the use of borax in pre- 
serving bacon after it has been cured with salt and salt- 
petre. 


3485. That bacon is packed in dry borax for importa- 
tion ?—Yes, for importation into this country, and then for 
getting it finished for the English market after it arrives 
in this country. It generally comes over here green, then 
it is washed and dried and smoked. This borax is found 
to be very useful in getting bacon in proper condition for 
the purpose of receiving the smoking, so thatithas a nice 
appearance when presented to the public, and at the same 
time it is a mild-cured bacon instead of being very salt, 
as it is if if is prepared with salt and saltpetre alone. 

3486. I suppose as a matter of fact mild-cured bacon 
could be brought from abroad in other ways?—Well, it 
is not brought from abroad in other ways. 


3487. Fresh meat is brought in large quantities from 
abroad ?—That is brought in refrigerators, but that does 
not apply to ‘bacon. 

2488. It does not apply to bacon, but there is no reason 
why it should not apply to bacon?—I think it would be 
very inconvenient for it to apply to bacon, because, of 
course, there is a very great deal of expense incurred in 
connection with a refrigerator, and very little expense in- 
curred in packing bacon in boxes and then importing it in 
that way. 

3489. If it were proved that the use of borax was in- 
jurious to the consumer it would be quite possible to 
carry on the trade in the same way that the fresh meat 
trade is carried on, would it not?—It must be at a very 
greatly increased price. 

3490. Why ?—Simply because if you use refrigerators 
for the purpose of bringing over bacon you cannot bring 
that over at the same price as if you were to bring 1t over 
in boxes where it can be packed in borax. 

3491. Is it not the case that fresh meat comes cheaply 
to this country /—It comes very cheaply comparatively ; 
but if bacon had to be brought over in the same way it 
would be at a very great deal greater expense than that 
at which it is brought over atthe present time. 


3492. Have you ae dereh the question ’—Certainly. 


_ 493. Have you made any calculations about the addi- 
tions to the price of bacon?—No, I have not made caleu- 
lations, because I had not the freight data at my disposal. 


_ 5494. It is just your general impression ?—That is my 
impression, but as far as the deleterious effect of borax is. 
concerned, from all the evidence that has been brought 
before us at the present time and extending over a series 
of years I have not heard of any case where the use 
of borax used in the way in which it is used in ‘bacon has 
done anybody any harm. 


6495. Have you anything further to say on the bacon 
trade /—Only that from my experience Ihave come to the 
conciusion that the use of borax in the preservation of 
bacon is a necessity. 


3496. A necessity 7—A necessity. 


3497. How did you get on before. There was plenty 
of bacon used before borax was used ?—Yes, but there is 
a change of fashion in the public taste for bacon. When 
you come to the bacon that was formerly used, the bacon 
that was cured by the local man and then was kept 
perhaps for six months or longer, that rancid bacon at the 
present time is scarcely considered a commercial article, 
and can only be sold locally. 


3498. Yes, but “necessity” is a strong expression ?/—E 
used it advisedly. 


2499. You say it would be impossible to carry on the 
bacon trade without the use of borax ?—TI said it would 
be impracticable. 


05900. You said that borax was a necessity ‘—Yes, } 
do ; I say so still—in the present condition of trade. 


3501. But you have already admitted that bacon could 
be brought to this country in the same way that fresh . 
meat is brought to this country ?7—I admit that bacon can 
be brought to this country in the same condition as fresh 
meat, but I do not admit that if bacon is brought to this 
country in the same condition as fresh meat, it would be 
exactly in the same condition as the bacon is at the pre- 
sent time, and be equally fit for the purpose of being 
finished for the English market, as it is now when it is 
brought over in boxes with borax. 


5502. Then as to the butter trade ; have you anything 
to tell us that we do not know already ?—I do not know 
how far you have gone into the butter question. 


3503. Do you consider preservatives a necessity in the 
butter trade?—I say yes, because the public taste now 
is so peculiar. The public taste at the present time is 
not satisfied with salt as a preservative. There is a very 
large quantity of butter that comes to this country that 
does not contain an~ salt at all. 

3504. Are you aware that in one of the largest butter- 
producing countries in Europe the use of preservatives 
is prohibited altogether?—Except salt, but of course 
Danish butter cannot compete with the fresh butter of 
Normandy ; you cannot take it in the same way. 


3505. Can you tell us the comparative price at the pre- 
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sent time of Normandy and Danish butter?—The com- 
parative price when it is bought by the hundredweight is 
that the Danish butter would be about 1s. and a fraction 
of a penny per lb., and the Normandy butter that I am 
speaking of at the present time would be about 1s. 3d. 
or 1s. 34d. 


5506. What is the percentage of salt in Danish butter? 
—It varies, but I should say about 2 per cent. 

5507. (Professor Thorpe.) Is that an average?—No, it 
waries considerably ; there is some a little less than that. 

5508. What is the average ?—I cannot say, because we 
do not know the quantities of each class produced. 

5509. (Chairman.) What is the finest quality of Danish 
butter ?—It is under 2 per cent. 

5510. Are you speaking from accurate knowledge ?— 
From commercial knowledge. 

5511. Are you prepared to say it is more than 1 per 
cent. /—There are different classes of Danish butter ; 
there are some mild cured and some strong cured. 


5512. I mentioned the best class of Danish butter; 


that is what 1 was asking you about?—The very best 
Danish butter would be under 2 per cent. 

3513. Are you prepared to say that it is over 1 per cent. 
in the best class of Danish. butter 7—In the very best class 
I would say no, I should not be prepared to say it was 
over 1 percent. ; but, at the same time, the Danish butter 
is a tub butter, and the other butter—the roll butter that 
I am speaking of—is not a tub butter, but it is made up 
into rolls from the dairy and imported into this country 
in that way, in ‘boxes containing 24lbs. 


3514. Are you talking of Normandy factory butter ?— 
I am talking of Normandy factory butter, which comes 
over here in very large quantities. 


4515. Perhaps you could not tell us the relative amount 
of the imports of butter from Denmark and from Nor- 
mandy ?—No, I cannot; I have not got the returns. I 
thought that would be easily got from the Blue-books, so 
I did not give myself the trouble of getting it. The 
Danish butter compares’ more with the old Irish butter 
rather than with the Normandy roll. 


3516. What do you call the old Irish butter ?—There 
has been a difference in the manufacture of Irish butter. 
In days gone by they used to make Irish butter at certain 
seasons of the year, and then there was a long period when 
the Irish butter had to be kept before it was put on the 
market, and it had to be prepared with a large percentage 
of salt. But during the last few years in Ireland 
ereameries and factories ‘have been established, and there 
are one or two factories in the south of Ireland just in 
the same way as in Normandy, but that produce is quite 
different from the old Irish butter. 

3517. I ask you again, What do you mean by old Irish 
butter 7—I mean the old tub butter that used to be made. 


3518. Heavily salted ?—Heavily salted. 


5519. Do you compare the present Danish butter with 
that?—The present Danish butter has been a substitute 
for that butter, and now the Irish people are working 
up to something like the same quality as the Danish 
butter, which they should have done long ago. 


5520. Why do you compare the one with the other— 
simply because one is a substitute for the other ?—I can- 
not think for an instant, as a commercial man, that 
Danish butter is a substitute for Normandy roll or fac- 
tory-made butter ; it is not. 

3521. Is it not the case that the Danish butter, as we 
get it now, is a totally different substance from the old 
Trish butter?—Certainly, but there is some of the Irish 
butter that is equal or superior to Danish. 

3522. (Professor Thorpe.) But that is not the old Irish 
butter ?—Some of the old Irish butter was as good butter 
as ever was made,*and was not heavily salted. 

3523. I think we ought to be quite clear about this ; 
the old Irish butter was a heavily salted butter?—That 
made for winter use, but there was butter made in Ire- 
land in the summer months when there was plenty of 
grass—as good butter as ever was made in the world, and 
for quick consumption was not heavily salted. 

3524. And that old Irish butter contained what every- 
body must regard as an abnormal amount of water in it? 
—No, it did not. 

3525. Pardon me, the old Irish butter that, certainly, 
the Chairman has in his mind, is that type of butter, 
heavily salted, containing a large quantity of brine ?—But 
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some of the Irish butter does not contain a large quantity 
of water. 


5526. No, but we are talking of the old Irish butter ?— 
ib all the old Irish butter did not contain a large quantity 
of water. 


5527. What was generally known as old Irish butter 
did?—I do not say that, in exceptional cases, the old 
Irish butter did not. 


5528. But the average quality of the old Irish butter 
was of that type—heavily salted butter?—I disagree with 
you there. 


5529. We have had it in evidence, and so far I am 
only stating, or informing you, what we have been told? 
—Yes, I understand. 


5550. (Chairman.) Was this old Irish butter, which 


you say was made in summer, salted ?—It was slightly 
salted. 


5531. To what extent ?—One or two per cent. 


5552. Your opinion is that boracic acid, or some such 
preservative, is a necessity in the butter trade also}]— 
I do think so. 


5555. What was it that put the Irish butter out of the 
market?—There were three or four reasons. The first 
reason was that Irish buttergyas not made during the 
whole year. ce 


? % * 

5554, I mean what country was it?—Denmark. In 
Denmark they are very careful to make the butter during 
the whole year, and they keep having new milch cows 
into their dairies, so that they can have a good butter 
eng the whole year and that is the only way to keep a 
rade. 


5555. Therefore it is your opinion that Danish pro- 
ducers without preservatives have driven the Irish 
producer out of the market ?—Yes, for the present. 


5556. Is there any reason, therefore, to. believe that 
borax is a necessity to the Irish producer ?—I do not 
say, in a particular class of butter, but then there is 
creamery butter, made in Ireland, and also factory 
butter, and it is necessary there the same as in Nor- 
mandy. 


5557. In creamery butter ?—In creamery butter. 


5558. Are you aware that in some of the largest 
creameries of this country no preservative is used in the 
butter whatever?—I am quite aware of it, but, at the 
same time, at certain seasons of the year I know as 8 
fact from my own experience that if you get a creamery 
butter and have no preservative in it, and you have that 
butter in use for a week, it has gone off—it is not fib for 
consumption as fresh butter. 


5539. But the fact remains that they do not use pre- 
servatives ?—Many do. 


5540. In face of that fact that many do not, do you 
still regard it as a necessity ?—Before I can properly 
answer the question I want to know exactly how 
this butter was consumed, whether they had got 
the means of sending it into a large establisizment 
where it was consumed very quickly, because in that 
case there would be no necessity for putting in borax or 
boracic acid. But if that butter had to be kept for any 
particular time, especially in hot weather, it would soon 
go off, get very hot, and be disagreeable, as a fresh butter. 


5541. You admit, I take it, that it is not a universal 
necessity /—It is not in universal use for the particular 
kind of butter. ° 


5542. That was not my question. I asked you if you 
admit that the preservative is not a universal necessity 
in creamery butter ’—It is not under special conditions. 


5543. That modifies your former answer that it was? 
—No, under special conditions, under special circum- 
stances of consumption. 


5544. Does the Normandy butter all contain 
servative /—I could not say that certainly. 


5545. Does it, as a rule?—Hither that or salt, because 
of course there are many different classes of Normandy 
butter, each being- treated according to trade require- 
ments. 

3546. Turning now to milk, is it your opinion that a 
preservative is necessary in the milk trade *—That, I 
think, you will see from the précis of my evidences I have 
gone very carefully into. There are so many circum- 
stances in connection with the distribution of milk in towns 
that it is a very difficult matter to come to any par- 
ticular decision on it, because the milk trade has peer 
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so altered during the last fifteen or twenty years ; the 
milk has now to be got from such very distant places 
that in the summer time very frequently new milk, so 
called, comes on to the table, even from the best places, 
in an acid condition, and in those circumstances, 
probably, if the borax would keep it from getting sour, 
it would not do so much harm as the sour milk, especially 
for children. 


3547. Have you any knowledge as to the extent to 
which the preservative is used in London—is it universal 
in summer ?—No. 


3548. Could you give the Committee any idea of the 
proportion in the milk supply of London?’—No, I cannot 
do that. It depends so very much upon whether the 
distributors of the milk have got the means of distributing 
it to what you may call a first-class neighbourhood, be- 
cause then the milk is out of hand directly ; but when 
we come into the poorer neighbourhoods, the method of 
distribution has to be very different. 


5549. Would you see any objection to making it obli- 
gatory upon the vendor to notify the presence of a 
preservative /—I think that there is no objection to that 
course at all. 

5550. (Professor Thorpe.) May I ask if you see any 
objection to also notifying the amount; would there be 
any difliculty in that, in your opinion?—There would 
be a difficulty there. 

5991. I quite apprehend it, but perhaps you will tell 
the Committee why you think there will be a difficulty 
as to the amount?—In the first place, there will be a 
difficulty in getting the boric acid into solution—that is 
the first ditticulty that you would have; in the next 
place, when we come to the estimation of the boric acid, 
there is a very great difficulty in properly estimating the 
percentage of it—it is a difficult thing to do. So in the 
circumstance I cannot very well see my way to suggest 
that the quantity should be declared. In the next place, 
taking the distributors 


3552. (Chairman.) You say that the quantitative 
analysis—the exact proportion—is difficult to deter- 
mine ?—In the case of boric acid, yes. 

5505. Is the result apt to be misleading or uncertain ? 
—Within certain limits. Dr. Thorpe will know very 
well that the estimation of boric acid is not an easy thing. 

5004. (Professor Thorpe.) Still the qualitative detec- 
tion is very simple ?—Very simple. 

3555. (Chairman.) I think I interrupted you just 
now /—Yes. Take the distributor himseif, he does not 
produce the milk, but gets it from other sources, and 
very likely before that milk comes into the hands of the 
consumer it goes through perhaps four or five different 
hands, and in that way there would be a very great diffi- 
culty indeed in fixing the amount. ‘Then milk is mixed 
again by the consumer. 


6956. Might I ask if the effect of the declaration would, 
in your opinion, tend to limit the amount?—I think it 
would. 

6957. Haye you much experience of salicylic acid as a 
preservative ?—I have had some experiénce of it. 


5558. What are the substances you have chiefly found 
it in?—It is chiefly used in British wines and liquids that 
have to be presented to the public in a clear condition 
where you cannot naturally get a sufficient quantity of 
alcohol in the liquid for preservation, and you have to 
use another substance for the purpose of preserving it 
and keeping it bright. It has also been used pretty 
extensively in fruit pulp and the like of that to keep it 
from fermentation in bringing it over to this country for 
making into jam. 

3559. Have cases been taken to the courts ?—Yes, 
there have been two cases that I know. There was one 
case, if I remember rightly, at the Westminster Police- 
court, where it was present in some lager beer that was 
imported, and a conviction was obtained on account of 
the quantity present. Then there was another one at 
the same police-court; I think it was a case of orange 
wine manufactured by a person at Leith, but that case 
was dismissed on its merits. I haye given the details 
of the case in the précis of my evidence. 


5560. (Professor Thorpe.) Respecting the colouring 
matters in foods, what are your opinions as to the desira- 
bility or otherwise of colouring peas with copper? I 
uotice that in your précis you dwell at some length on 
that, so perhaps you will state to the Committee what 
your view of the matter is?—Regarding the use of 
copper in peas, I can give you a case in point from a 
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large commercial house that sells a considerable quantity 
of canned peas. There are two classes of peas men- 
tioned in their price list ; there is one class containing, 
copper, and there is another class that are sold in their 
natural condition. I got from them a return covering the 
last year that the quantity sold of peas that were greened. 
by copper was 92.2 per cent., and the natural peas (it 
was mentioned so on the label and in the price list) were- 
7-8 per cent. only. When we take into account the 
amount of copper that is required, and that in France, 
where they are great canners of peas, experiments have- 
been made and conclusions have been arrived at that the 
quantity of copper required does no harm—TI think it 
would be a hardship if it were prohibited in this country. 

* 3561. What is the object of adding the copper to the 
Se *—For the purpose of giving them their natural 
colour. 


5562. The colour of what?—Natural colour of greem 
peas. ’ 

3565. That is to say, to give the peas which otherwise 
have not a natural colour what you call a natural colour? 
—Yes, exactly. 

3564. In other words, to make the pea simulate some- 
thing which it not actually is?—Allow me to answer that 
in another way, please, because in my opinion the ques- 
tion is not fairly put. 


5565. Would you kindly answer the question. What. 
is the object of adding the colour ?—It is for the purpose 
of bringing it ‘back again into its natural condition of 
colour. 

5566. Its natural condition of colour ?—The same colour 
as the pea has naturally. 

3567. Not by the same means ?—No, not by the same: 
means ; because copper is added, which is not in the 
original. 

3568. In other words, it is to make the pea simulate 
something which it is not?—Yes, and it is just in the 
same way with many other things, as coloured butter,. 
coloured cheese, and the like. 


3569. Does it or does it not make the pea simulate 
something which it is not—it makes an old pea a new pea? 
—It is not an old pea. I beg your pardon ; they do not 
tin old peas, but the best that can be grown. 

3570. Then I will put it in another way—to make a 
pea which has gone off colour resemble the fresh bright 
green of a new pea?—Hxactly, and what the public like, 
just in the same way as we colour butter. 


3571. Is there not something iin it of the essence of a 
fraud ?—No. 

5572. Not to make a thing appear that which it really 
is not?—In my mind there is not the slightest essence 
of fraud, and for this reason: you can only produce peas. 
during a certain season of the year, and people will not. 
have them uncoloured. If you go on ‘board a passenger 
ship or if you go to a club house, I am bold to say that 
you will find these coloured peas will be on the table, 
either at the mess or at the club house, almost every day 
in the year, and yet there are only about three or four 
months in the year that you cam get green peas. 

3573. In that case I presume the vendor is taking ad- 
vantage of the ignorance of the consumer?—He is not, 
in my opinion. 

3574, Why? Is the consumer informed that he is 
eating a pea which has been coloured with copper ?—1L 
can state from my own experience that in the commence- 
ment of the working of the Food and Drugs Act of 1875— 
I think it was in 1876 or 1877—there was a case at 
the Marlborough Street Police-court of peas containing 
copper ; the magistrate convicted from the evidence given, 
and I know for a fact that large establishments in the 
City of London at’ once went ‘back to peas of the natural 
colour, but this only went on for a very short time. They 
said: “ Our customers will not eat them, and we are com- 
pelled to go back again to those that are coloured.” So 
they have them not for the purpose of deceiving their 
customers, but for the purpose of pleasing them in their 
food. ei 

3575. (Chairman.) For the purpose of enticing them’ to 
buy ?—Yes. , EOD Af 

3576. (Professor Thorpe.) Did they take their Luyers 
into their confidence and announce that the colour had 
been restored by the use of copper?—No, they did not, 
but it was well known in the trade that it was so. 


3577. In the trade, yes?—And to the customer, too. 
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3578. No, there perhaps we may differ ; I do not think 
it is known to the consumer, but it is perfectly well known 
to the trade?—And it is perfectly well known to the 
consumer. 


3579. To certain consumers, but it is not generally 
known that peas are coloured with copper?—Take this 
illustration that I have here: Peas are sold in their 
natural colour and without any addition at all, and yeu 
get as the quantity that is taken in that condition 7-8 per 
‘cent. 


3580. Is it on the other tins stated that they are artifi- 
«ially coloured with copper ?—No. 

3581. You state in your précis that the copper ccm- 
-pound—you call it a copper albuminate—is not dissolved 
during the ordinary process of digestion; upon what 
authority is that statement made?—There are two state- 
ments that I have. One statement was made to me by 
Dr. Paul, who experimented on himself and examined 
the ejecta from himself, and there is another one that 
is given to me by a professor in South Yorkshire, who 
made a similar experiment. 


3582. Do you know his name?—I am not at liberty 
‘to give his name; it was in connection with a pea case. 


5585. Was this gentleman whom you have last men- 
tioned a witness ?—He was a witness. 


3584. Did he give evidence to this effect 7—No, it was 
on another point altogether that he gave evidence, but he 
made an exhaustive inquiry into the use and effects of 
copper in green peas. 


3585. Then you are unable to tell us of more than one 
authority ?—Only one authority—Dr. Paul. 

3586. Do you know any primé facie reason why the 
copper is not in any way attacked by the constituents of 
the gastric juice?—No, I do not; I am not a medical 
man, and I am unable to go into, all the details of such 
work. 


3587. But you are a chemist ?—Yes. 


3588, Very well; are there not some constituents in 
the gastric juice which you would assume would attack 
this copper compound ?—That is the statement made by 
one class of experts and denied by others. Even 
supposing T go so far as this in connection with it—even 
if the copper were to go into solution—there are thousands 
of tins of coppered peas that are consumed during the 
year, and we have not had one case of harm being done, 
so that even supposing the whole of the copper were 
to go into solution, I cannot see from prolonged experi- 
ence what harm it would do when present in peas. So, as 
far as that question is concerned, I do not think there 
is much in it when the consumption of these artificially 
greened peas is so large. 


3589. Upon what authority is that statement made ; 
how do you know that people have not suffered incon- 
venience by eating the coppered peas /—We have got no 
eases; we cannot find them anywhere recorded—I have 
read books for the purpose of seeing that—and the quan- 
tity of peas consumed containing copper being enormous, 
we should expect to find some authentic cases. 

3590. I suppose copper is a poison ?/—Certainly, when 
taken in large quantities. 

3591. Is it a cumulative poison ?—I do not know. 


3592. In consideration of the fact that there is a con- 
siderable amount of doubt, to say the least of it, as to 
the effect of eating peas artificially coloured with copper, 
do you not think that in the general interest it would be 
a desirable thing that the public should be notified that 
they are eating peas artificially coloured ?—Yes, certainly. 
I think there is not the slightest objection to placing 
such notification on the tin, only there is this difficulty 
about it: Suppose you were to do that, and place the 
notification on the tin, you see, the person who eats the 
peas as a rule does not see the tin, because they are used 
in large establishments, and they are not used by the 
poor. 

3593. Still, I suppose the greater number of veas are 
used in households—they are not merely used in 
restaurants and clubs and refreshment rooms, but they 
are also used in private households ?/—Yes, sometimes in 
private houses, but mostly in large establishments like 
elubs and hotels. 

3594. Very frequently ?—Yes, but I do not see the 
slightest objection to have something on the label to 
point out that they have been artificially coloured with 
copper. 
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3595. It would add to the general knowledge tiat there 
ought to be on this matter by that notification?—Yes. I 
think at the present time in the State of Pennsylvania 
“Artificially Coloured” has to be stated an the label. 


5596. And you would approve of that ?—I cannot see 
any objection to it in any way. 

3597. Do you see any objection to stating the amount 
of copper which has been used for artificially colouring 
the pea’—No, I do not think that there would be any 
great difficulty about that, because you cannot put in a 
large quantity of copper for the purpose of doing the work 
as it spoils the appearance and flavour of the peas. 


5598. Even if you could, is that germane to the point? 
—What I mean to say is this—that, of course, in the 
manufacture, or rather, in the preparation of these peas, 
the work has to be very carefully done, because, in the 
first place the peas are put into a vessel where the tem- 
perature is raised considerably above the temperature 
of boiling water for the purpose of destroying germina- 
tion, and that is the time really when the copper is put 
in. Then the pea after that is washed, so that there is 
no extra copper at all in the liquid, because it has all 
gone. Therefore, whatever copper there is, it is really 
in the body of the pea itself. In regard to the quantity 
that is really there, among the cases that I have seen— 
and I have gone carefully into the literature on the sub- 
ject during the last few months—I do not know of any 
cases where there is more than about one part of metallic 
copper in 10,000 of peas. In the French Government 
reports of 1889 and 1896 one part in 7,700 is given as a 
fair average, and the Minister of the Interior concluded 
that there was no necessity to interdict the then process 
of greening, and so acted. 


5599. You made use of the expression “in the body of 
the pea” ; are you aware where the copper actually is 
in the pea?—When I say in the body of the pea I could 
not say, because I have not made the experiment, whether 
the copper is diffused through the pea or whether it exists 
more in one particular part of it. 


3600. I thought perhaps your observations might have 
enabled you to say where the copper was exactly located, 
because of course in that case it might tend to be con- 
centrated in that particular part to the exclusion of the 
other?—Yes. I think myself, from observations I have 
made, and from experiments too, that the copper is 
diffused pretty well throughout the whole of the mass of 
the peas ; that is to say, you would not have the copper 
more in one particular part of the mass than in another, 
and for this reason—because in all samples of that kind 
it is so very important that the peas should be of a 
uniform colour, and if one portion of the peas took up a 
larger quantity of the copper than the other, the bulk 
would not be uniform, and therefore would not be what 
we may call a proper commercial article. 


5601. The object of my question was this: We have 
had it in evidence from gentlemen who have given some 
attention to this question that the copper is associated 
with the chlorophyll of the pea?—Yes, that is the view 
held by some. 

5602. Now, the chlorophyll of the pea is on the outer 
portion of it almost exclusively /—Yes. 

5603. Therefore if that be the case the copper is rather 
located in the outer covering of the pea ?—In the husk. 


3604. Not in the body of the pea?—No, if only com- 
bined with chlorophyll it would not be, uniform through- 
out. 


3005. That would tend to its concentration ?—It would. 


3606. (Dr. Bulstrode.) What is supposéd to be the 
physiological result of the administration of copper sul- 
phate ?—I have not gone into that question ; that is rather 
apart from the subject of colouring peas with copper. 


3607. You have not gone into that question ?—No. 


3608. Yet you state that the amount of copper adminis- 
tered is not likely to be harmful ?—Exactly. I must take 
common observation as the ground of my statement, 
because I know that this large quantity of peas is sold, 
and on reading the medical records I cannot find any 
evidence at all that has come to my knowledge where it 
is stated distinctly that any damage which has been done 
to the eater has been caused by the copper that has been 
used in the peas that have been eaten. 

5609. Do you disagree with this statement—this is in 
Dixon Mann’s “Forensic Medicine and Toxicology” ; he 
says here, “In green vegetables copper probably exists 
as an insoluble leguminate from which the metal is 
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liberated and rendered soluble by the action of the gastric 
and pancreatic juices” ; were you aware of that state- 
ment ?—Yes, I have been aware of a statement of that 
kind, but it is only a probability of the writer’s, not the 
result of experiment. 

3616. But you do not agree with it?—I cannot agree 
with it. When a person makes an experiment which 
shows distinctly that it is so we can believe, but many 
things that are seen in books we cannot believe, as they 
are nothing more than quotations from other books, not 
experimental results. 

3611. Do you know of any other experiments which 
tend to show that the copper is really soluble in the 
human economy /—No. 


3612. We have had some experiments before us which 
tend to show thus, but of course they are not published 
yet ; how much copper do you think is a safe amount in 
a pound of peas ?—About one part in 10,000—that would 
be about 2:9 grains of the commercial copper sulphate to 
the pound. 

3613. Perhaps you do not know that copper sulphate 
is used as an astringent in doses under a grain ?—It is. 

3614. Do you think it is right that the public, who may 
not be in a condition to require the administration of 
an astringent, should have one indiscriminately adminis- 
tared to them ?—The first question to ‘be answered is-— 
would the copper act in the peas exactly in the same way, 
because it is not sulphate of copper in the peas, the copper 
being combined with the colouring matter of the pea. 

3615. You do not say it would not?—We cannot say 
that all the salts of copper act in the same way; in fact, 
we know they do not. 

3616. Have you any evidence to show that it would 
not so act?—No, but I have got plenty of evidence to 
show that the people who eat these peas get no damage 
from eating them. 


3617. Would you expect that you would observe the 
result of an astringent dose on the public ; do you suppose 
it would be a matter of public notoriety? | Suppose a 
patient had diarrhoea and he was given an astringent and 
the diarrhoea ceased, you would not necessarily know 
that, would you ?—No. 

3618. Have you any evidence pointing to the fact that 
sulphate of copper administered with peas does not pro- 
duce the physiological result which it is stated to do in 
the British Pharmacopoeia ?—I think that is a question 
that is rather difficult to answer. I think I have just 
got the same right to ask this question—whether medical 
authorities have got any distinct evidence to prove that 
persons who have eaten these peas have suffered in the 
way stated. 


3619. Would you think that a dose of ten grains of 
sulphate of copper in peas should be allowed per pound ? 
—You never get ten grains of sulphate of copper in peas, 
because the copper is not there as a sulphate. 

3620. It can be estimated as sulphate of copper ?—Yes, 
it can be estimated as sulphate of copper, but it is not 
sulphate of copper in the peas. 


3621. Do you think that an amount of copper which 
could be estimated at ten grains of sulphate of copper 
is safe?—But that is not, I think, quite a right way of 
putting it, because the copper in the pea is not there as 
a sulphate. 


3622. Let me read you this—“ The amount of copper 
varies in different specimens, from one grain per pound 
nf peas upwards in one case to an enormous amount of 
copper equal to 26 grains of crystallised copper sulphate 
per pound of peas was detected” ?—I do not believe that 
statement. I do not believe that copper equivalent to 
26 grains could be there. I feel quite certain that that 
26 should be 2:6. The decimal point is omitted. 

3623. You seo he refers to “the enormous smount,” 
which 2°6 is not?—Yes. Can you tell me when the case 
was reported, because there was a case reported some time 
ago exactly in the same way, where the decimal point wer 
wrong, anc instead of being 26 it was 26? 

3624. I think that mistake is hardly likely to be made 
here, because he refers to 28 and so forth as being a 
more or less reasonable amount ?—Twenty-six is out of 
all calculation. 

3625. You will find it in the “Sanitary Record” for 
1897 ?—I feel certain it is 2°6. 

3626. With regard to the introduction of butter pre- 
served with boracic acid, do you see any reason why, if 
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fresh meat can be brought into this country from abroad 
without the use of preservatives, butter shouid not also 
be so brought?—No, you can bring it here exactly in 
the same way, but when you come to fresh meat, if you 
keep that fresh meat for a while the butcher will du# 
it with borax for the purpose of keeping it dry. In 
the case of butter, you can bring it over to this country, 
it is true, but then you have to take into account also 
how long it will be before it goes into consumption, and 
any person who knows anything at all about butter dis- 
tribution will tell you the same. I am telling you now— 
that when butter has been brought over in the refrige- 
rator it will not bear the same treatment after it has been 
in the refrigerator as before, and when exposed to the air 
will rapidly deteriorate. 


3627. It decomposes more readily ?—It does. 


5628. You said there had been a difficulty in estimating 
the amount of boric acid, because it is difficult to get 
boric acid in general solution ; was that what I under- 
stood was the case ?—That is 80. 


3629. Do you mean that it is difficult to be assured that 
the boric acid added is in uniform diffusion /—Hxactly. 


3630. (Professor Thorpe.) In milk?—In milk. 


3031. (Dr. Bulstrode.) Do you see in that any argu- 
ment against the indiscriminate use of boracic acid in 
milk ?—As I think you will see, I have given you my 
reasons for coming to the conclusion that it is really a 
very debateable question about the use of boric acid im 
milk for children. 


3632. Would you answer that point. Do you think, if 
your statement is true, that there is a difficulty, in 
diffusing the preservative—that you would be likely to 
get a larger amount of preservative in one part of the 
milk than in another?—You might do. 


3633. Do you think that is an argument against the 
indiscriminate use of boracic acid in milk?—No, I do 
not think so. 


3634. You do not think there would be danger of 
there being an overdose of boracic acid?—I beg your 
pardon, I did not understand your question—there would 
be. . I will give you an illustration of it. If a man who 
is sending up a milk can from the country puts a quantity 
of boric acid into that milk can when it starts and that 
is not disturbed until it comes for distribution, there is 
very little doubt that that milk would not contain the 
same quantity of boric acid throughout it. 


3635. Do you think that the fact of labelling the milk, 
“This mill contains boracic acid,” would cover that risk® 
—No, it would not. 


5636. How much boracic acid within your experience 
has been found in a pint of miik?—I think up to about 
60 grains to the gallon. 

5637. Would you be surprised to hear that the pre- 
vious witness told us that he had found 80 grains of, I 
think he said, boracie acid in a pint of milk?—In a pint 
of milk? Nitonadh \ 

3638. Yes?—The consumer would taste it, and the: 
flavour would be objectionable. 


3639. Would that be any reason, in your view, why 
if these preservatives were allowed to be used the amount 
should be stated?—Yes, I think so; in a case of that 
kind, if such a quantity as that is used, but I never 
heard of such a case before. , 


5640. If that statement is true, would you think that 
the danger is such that it counterbalances any trade re- 
quirement for the use of preservatives that there may be ? 
—If the statement were true, I say it would; but you 
must take into account that this is an isolated case, and 
other people have not used such a quantity. It must be 
really an exceptional thing and not the rule, because that 
quantity of boric acid would be tasted quite easily by the 
consumer. 


3641. Do you think the use of boracic acid in milk is: 
a commercial necessity 7—At certain seasons of the year. 


3642. Do you think that the trade in milk of a place 
like Birmingham, with half-a-million people, could be 
carried on without the use of preservatives ?—There 
would be very great difficulty in doing it. I will give 
you reasons for my opinion. A large quantity of that 
milk comes from a long distance. The first regulation 
that is laid down by these large milk distributors in a 
place like Birmingham, and the same applies to London, 
the very first condition is that when they get their milk, 
as they do, from good respectable people, they say the 
very first thing you must do is, you must put it through 
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a refrigerator and reduce your temperature to about 
65 degrees Fahrenheit. This last year during the 
summer many of the farmers have had no water for the 
purpose of using the refrigerator. That has been a great 
difficulty. As far as the milk in large towns is con- 
cerned, when it comes to the consumer, from my own 
experience—because I have tried it day after day through 
avery good milkman who has got a large dairy—I must 
say that during the hot weather every time that I tasted 
the milk ic was slightly acid. 


3645. Would your position be that Birmingham could 
not be supplied with milk were it not for the use of 
preservatives /—If it applies to the whole year, yes. 


3644. Would you be surprised to hear that Dr. Alfred 
Hill, the public analyst of Birmingham, has told us that 
only 9 per cent. of the milk supplied to Birmingham 
contains preservatives?—Yes, I saw the statement was 
made. 


3645. Now, if 91 per cent. of the milk of Birmingham 
can be supplied without preservatives, do you think the 
use of preservatives is such a serious commercial neces- 
sity as to overlay even the slight risk which there may 
be of the damage?—But the small number of samples 
that Dr. Hill examined did not properly represent the 
milk supply of Birmingham. 

3646. That opens a wide question 7—It does, it is true, 
but that should be considered in coming to a conclusion 
on such a statement. 


3647. If the inference from Dr. Hill’s investigations 
is true, do you agree with the questions I put to you ?— 
Yes. 


3648. You say at the present time hams and bacons 
are cured in England with a mixture of boracic acid or 
borax and salt and saltpetre 7—Yes. 


5649. And that it is said to be a necessity in the 
curing of mild-cured bacon that the quantity used is from 
one quarter of a pound to one pound per hundredweight ? 
—Yes. 


5650. Do you mean to one pound of the whole mixed 
preservative ?—No, from one quarter of a pound to one 
pound per hundredweight of meat. 


3651. The mixed ?—The proportion refers to the meat, 
not to the mixed preservatives used. 


5652. Is it made into a solution?—No, it is put on 
dry as salt and saltpetre are put on dry; it is rubbed 
in as a powder. 


5653. They are all rubbed in as a powder ?—Yes. 


3654. You also say in your précis that the employment 
of decomposed milk increases the danger of sour milk 
diet to babies, and that together they form a fruitful 
source of disease and infantile mortality 7—Yes. 


5655. What is your basis for the statement that sour 
milk does form a fruitful source of disease and infantile 
mortality ?—Because I have seen children who have been 
fed with the bottle, which is generally not kept clean, 
who have had diarrhoea, and they have wasted away. 


5656. Did you ever hear it stated that a certain amount 
of the infantile diarrhoea of this country was due to the 
use of preservatives?—I have heard it stated, and I have 
_ not the slightest doubt it is so. 


3657. You think it is so?—Yes, I do, because when 
you get children that do not have their mother’s milk, 
and have to depend upon other milk, it may be in a 
slightly decomposed condition, and I think boric acid in 
milk in that condition (I have had some myself) must 
have a very bad effect on the children. 


3658. Do you think the boric acid might be prejudicial 
to the children’s health ?—Yes, I do. 


3659. You say in your précis that formalin is danger- 
ous 1—Yes. 

5660. Why do you say that?—The reason is this: 
When you add formalin to milk it seems, as far as the 
curdy matter of the milk is concerned, to act directly 
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on it, and changes its physical character, and, as formalin 
is a poison and is used as an antiseptic, I think it is very 
dangerous to have such a substance as that in milk. 

3661. (Chairman.) You have not told us anything 
about the presence of preservatives in beer ?—Sulphurous 
acid in one form or another is chiefly used in beer as 4 
preservative. 


5662. In what sort of quantities ?—In small quantities 
—every brewer who uses it has a quantity he works up to 
—not all the brewers, but the majority of brewers use it 
in certain proportions for the purpose of giving a par- 
ticular character to their beer and keeping the beer of 
that special character. Sulphurous acid certainly keeps 
beer from going sour, and it is also used very largely in 
cleaning vessels in the brewery. 


56635. Are there any other preservatives which are 
used ?—Salicylic acid, I think, you have spoken about? 


3664. Not in regard to beer, I think ?—I do not think 
salicylic acid is used as a preservative of beer at all in 
this country ; it has such a distinctive taste. 

5665. Or of cider ?—It may be in cider, because cider 
contains such a very small quantity of spirit that it will 
not keep without something being added as a preservative. 


5666. (Professor Thorpe.) Is salicylic acid used in im- 
ported beer?—It was in a case of lager beer, but the 
quantity of imported beer is very small. As a rule, I 
should say salicylic acid is not used in imported beer, 
because a great deal of it is generally imported in bottles, 
which require no preservative. 


3667. That will not contain, you think, salicylic acid? 
-—-No, I think it would not contain salicylic acid, and I 
do not think it would be necessary for it to contain 
salicylic acid, because it would keep itself under the 
pressure of the gas and when not exposed to the air. 


5668. (Chairman.) In your evidence before the Beer 
Materials Committee you gave a long list of substances 
used in beer as preservatives ?—I think you will find that 
that evidence, or, rather, that information, was got in 
this way: The information was given to the Chairman 
of that Committee by a gentleman who gave evidence 
on behalf of the agricultural interest, and then it was 
referred to the«laboratory at Somerset House for the 


»purpose of going over the books to see what these sub- 


stances were, and when they were found. That extends 
over a period of something like about 30 or 40 years. 


3669. You have not detected them?—No. It was 
only put in for the purpose of assisting the Committee, 
and I had to undertake it. 


3670. Then, practically, sulphurous acid is the only 
substance which is in common use?—That is practically 
the substance which is in common use, because it does 
another thing to the beer—that is, it keeps it of a nice 
bright colour. ; 

5671. Some of the lighter beers, the lager beer and so 
on, contain salicylic acid, do they not?—I have only one 
instance of that, where the case was tried at Westminster 
Police Court, as before stated. 


3072. (Professor Thorpe.) You would not class sul- 
phurous acid as an antiseptic in the same class as for- 
malin, would you ?—No, not at all. 

3675. Not at all?—No, it keeps changing into a sul- 
phate, a natural constituent of beer. 


5674. I mean to say, it is not so dangerous 7—No. 


5675. (Chairman.) I would just like to ask you, in 
conclusion, as a general rule, do you think that the trade, 
and especially the dairy trade, would be seriously inter- 
fered with by the prohibition of the use of certain pre- 
servatives 1—I do. ° 


3676. Also the provision trade generally ?—It would. 
3677. But you would see no objection, I understand, 


to making it obligatory to notify the presence of these 
preservatives /—I see no objection to that at all. 


5678. And the same with regard to artificial colouring 
matters ?—Yes. 
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Professor T. E. THORPE, F.R.S. 
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F. W. Tunnicuirrs, Esq., M.D. 
Cuares J. Huppart, Esq., Secretary. 


Dr. SamvuEL RipEAt, D.sc., F.1.c., called ; and Examined. 


3679. (Chairman.) You are a Doctor of Science and a 
Fellow of the Institute of Chemistry, I believe ?—I am. 


3680. I think you have come to certain conclusions 
about the toxic properties of boric acid used as a pre- 
servative in food?—Yes, I have done a good many ex- 
periments, and I have studied the literature of the 
subject. 


3681. I think you know the trend of our inquiry, and 
I had better leave you to make any statement that you 
think necessary, unless you prefer to be asked ques- 
tions?—I should prefer, I think, to be asked questions. 
I gave my views pretty fully in a joint paper with Dr. 
Foulerton, which was published in “Public Health” 
for May, 1899. In that paper we reviewed the literature 
of the subject, and recorded the results of experiments 
with a view to ascertaining the actual amounts of boric 
acid and borax on the one hand and formaldehyde on the 
other, which were necessary for preserving purposes in 
milk. As the result of those experiments we came to the 
conclusion that one part of formaldehyde in 50,000 was 
sufficient of that preservative to preserve milk even in 
warm weather for twenty-four hours. With regard to 
boric acid we used the mixture of boric acid and borax, 
instead of using either boric acid or borax alone in the 
proportion which is used by the trade; and we found 
that the proportion of about 1 in 2,000 was the quan- 
tity that was sufficient for preserving the milk for 
at least twenty-four hours even in warm weather. 
Having arrived at these conclusions, we then attempted 
to ascertain whether those quantities had any effect upon 
the digestibility of food when mixed immediately before 
the food was consumed or when kept in contact with the 
food as it would be for preserving, and determined the 
food digested at the end of twenty-four hours. These ex- 
periments are recorded in that paper, and as a result of 
them we came to the conclusion that the effect of these 
quantities of preservatives was inappreciable on the 
digestibility of the food even after contact for twenty- 
four hours. 


3682. Whether in infants or adults?—We dealt there 
‘with the effect on digestibility, but not on animals nor 
on infants, nor on adults. Then the next part of that 


‘paper dealt with the effect upon man and animals which 


this quantity of formaldehyde had. 


3683. You came to the conclusion that these propor- 
‘tions, 1 in 50,000 and 1 in 2,000, did not affect the 
abstract digestibility of food irrespective of the quantity of 
The quantities of food digested 
in the presence of these preservatives were approximately 
equal to the quantity digested when the _preserva- 
tives’ were absent. There was a slight retarding effect 
in many cases, but it was only slight ; only a few per cent. 
of the quantity was not digested. I ought to point out 
at this stage that in these experiments the amount of 
digestion was determined after a certain length of time. 


“The experiments with the blank and with the preserva- 


tive were stopped after a length of time, and the amount 
-of food digested in that time was determined. Of course, 
if the food containing the preservative had been allowed 
+o digest for a little longer time, the presumption is that 
+then that food would have been as fully digested as the 
food containing no preservative. The slight retardation 
noticed in taking equal times therefore measures the re- 
tarding effect of the preservative upon the food—the 
retarding effect, but not necessarily an inhibiting effect. 


3684. The experiments were made in yifro, as I think 
the term is, is it not?—Yes, the digestion experiments 
were determined in glass tubes. “I have followed those 


experiments that were published in “Public Health” by 
some others, an abstract of which I communicated to the 
meeting of the Sanitary Congress at Southampton, where 
there was a discussion on this subject, and those I have 
given in a supplementary précis, which I sent to your 
secretary with a view to defining what we meant by imap- 
preciable extent. In those experiments I tested the 
effect of these quantities of formaldehyde and boric acid 
mixture upon the digestion of bread crumbs by deter- 
mining the quantity of maltose produced from the starch 
in the bread crumbs. I compared the effect of the pre- 
servative with condiments, such as vinegar, salt, 
Worcester sauce, small quantities of alcohol, and infused 
tea. In these experiments I found that the quantity’ of 
maltose produced was practically the same when the pre- 
servative was present as when there was no addition of 
condiment. Vinegar, of course, had a very material 
retarding effect when 24 c.c. per 50 c.c. were added. 
Worcester sauce in the proportion of one in fifty had 
a retarding effect. Five per cent. of alcohol had a less 
retarding effect than formaldehyde, but a little 
more than boric acid. Infused tea gave a figure 
of 91, and formaldehyde 88 out of a possible 100. . 
Similar results were obtained using saliva for the 
digestion of starch. Then we also studied—at least this 
was not with Dr. Foulerton, this was my own work—the 
digestion of casein in the presence of formaldehyde, tea, 
claret, and Worcester sauce. In these experiments I 
found that the formaldehyde had no retarding effect in 
the time, whereas one-third of a gramme of tea, infused 
in 10 c.c. of water and mixed with 40 c.c. of milk, gave 
a figure of 97:3, so that small quantity of tea—one-third 
of a gramme, or 5 grains in 50 c.c. of milk and water, re- 
tarded the digestion of the casein in the milk; 10 c.c. of 
claret added to 40 c.c. of milk retarded the digestion in 
the ratio of 100 to 65. One c.c. of Worcester sauce and 
40 c.c. of milk and 9 c.c. of water gave a figure of 84 
against 100. 

3685. So much for the direct effect of preservatives 
upon the digestibility of the various substances ; there 
are other influences which take effect in digestion, are 
there not; I suppose circulation has a good deal to do 
with it?—Yes, and the cumulative effect of these things 
in the system of course would. 


3686. You have spoken of the relative effect of alcohol, 
for example, compared with formaldehyde and boracic 
acid; I suppose alcohol has a certain effect upon the 
circulation when taken into the stomach?—Yes; I am 
not a medical man, you know; I am a chemist. That 
is rather a question for a medical man. 


5687. But you have formed views, I understand, upon 
the amount of these preservatives that may be taken with 
safety into the system ?—Yes, I have done feeding ex- 
periments on animals to supplement the artificial diges- 
tion experiments in glass. These experiments also show 
that the quantities of formaldehyde had no effect upon 
the nutritition of cats, or guinea-pigs, or rabbits. 


5688. All these being adult animals?]—The cats were 
three months old in the first experiments, and the rabbits 
and guinea-pigs were adult animals. I chose the cats 
at three months old because my first experiments with 
very young cats were not successful. I found a yv 
great difficulty in feeding cats very young. I took them 
first of all about a month old—three to four weeks old— 
and, feeding them on milk in the ordinary way, I had six 
deaths, and I found that it was exceedingly difficult to 
feed kittens at that age by hand with undiluted cow’s 
milk. The natural milk of a cat contains a very large 
quantity of albumen—6 per cent. of albumen—whereas 


_ out declaration /—Certainly not. 
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cow’s milk only contains about a half per cent., and it 
would seem that to feed very young kittens upon milk 
you would have to make up an artificial milk for kittens, 
much in the same way 86 an artificial humanised milk is 
made for very young children ; so that those first experi- 
ments were done with cats three months old. But in 
August last, before Dr. Annett’s experiments appeared, 
I fed some kittens with milk and formaldehyde, and milk 
and boric acid. These kittens I took as soon as they 
were able to take milk by themselves. Their age was 
then five weeks. I gave them 70 ¢.c. of milk per day, 
containing 1 in 50,000 of formaldehyde, and 1 in 2,000 of 
the boric acid mixture, which corresponds to about half 
a grain of borax per day. I found that those animals 
lived for three weeks; they gained in weight, so that the 
third week those fed on boric acid had increased 15 por 
cent. in weight. 

3689. What was the proportion of boric acid to the 
milk?—The mixture of boric acid and borax was in the 
proportion of 1 in 2,000, and that corresponds to 35 
grains per gallon, and the formaldehyde was 1 in 50,000, 
and the total quantity of milk per day was 70 c.c. The 
boric acid animals gained 15 per cent. in weight at the 
end of the third week; those with formaldehyde 14-1 per 
cent., and those without any preservative 18 per cent. 
Then I had an animal fed on a mixture of boric acid and 
formaldehyde. For the first fortnight it had the borated 
milk, and for the third week formaldehysed milk, and that 
animal gained 18-1 per cent.—just a trifle higher than 
the blank. So I conclude from those experiments that 
even with kittens at four weeks old these amounts of 
preservative had no effect when limited to that quantity 
of 70 c.c. per day. Ihave since read Dr. Annett’s paper, 
which was published in the Lancet, and I see that he 
gives no information as to the quantity of milk that 
those animals had, so probably they had a good deal 
more of the preservative than mine. 


3690. He told us he gave them.as much as they would 
take?—Yes, he mentions that in the paper. 


3691. Do you look upon these proportions which you 
have mentioned as the maximum which could be given 
with safety without any knowledge on the part of the 
consumer?—I do not think so; I think much higher 
quantities might be taken with impunity. The question 
resolves itself into the susceptibility of the individual. 

5692. I use “consumer” in the singular number; I 
ought to have said without knowledge on the part of con- 
samers. Of course, consumers are not all normal?—No ; 
but one can hardly legislate, I think, for single indi- 
viduals. Of course, there have been records of twenty 
grains of boric acid producing rash symptoms, but that 
would correspond to a very large. quantity of milk; if 
you use 1 in 2,000 of milk and had a susceptible indi- 
vidual, an adult living on a milk diet, taking three pints 
or four pints a day, it would come to very nearly the 
dose which has produced rash in one or two cases which 
have been recorded. 

36935. You say that it is not the part of the Legislature 
to take care of individuals, but surely there has been 
legislation for special classes of individuals, such as the 
inmates of hospitals ; do you think it right that the pur- 
veyor of milk to a hospital should be at liberty to put 
an unlimited quantity of preservative into the milk with- 
I do not think anyone 
should be allowed to put an unlimited quantity of pre- 
servative into milk. I think the quantity should be 
limited, and it also should be declared. 


35694. Then what I want to get at is what you think 
the proper amount ?—I think the quantities that I have 
mentioned are suitable quantities for preservative pur- 
poses, and if they were declared they could be used by 
the majority with impunity ; but invalids or very young 
children might buy or consume unpreserved milk. 

3695. The quantities you declare being 1 in 50,000 
formaldehyde, and 1 in 2,000 for the boric acid mixture ? 
—Yes. 


3696. I did not understand you to mention those as 
the maxima?—I do not think the trade require more 
than those quantities. 


3697. That, you have said, is sufficient to preserve 
milk ?—F'or twenty-four hours in warm weather. I be- 
lieve smaller quantities than that would be sufficrent if 
it could be arranged that the preservative were added at 
the time of milking the cow. Yor example, I believe 
that 1 in 75,000 of formaldehyde would be quite suffi- 
cient for trade purposes if the formaldehyde could be 
added to the milk immediately the cow was milked. 


3698. Why should it not be so added ; it is so in many 
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cases, is it not?—No, I think that preservatives are not 
added immediately. Preservatives are not added until 
sometimes some hours after the cow has been milked, 
and then the changes have already taken place to such 
an extent that then the quantity of preservative must 
ba higher for keeping it for twenty-four hours. The 
initial acidity of milk is very small, but even in two or 
three hours the acidity increases very markedly. I have 
taken milk from a cow in Westminster which is used for 
supplying the Hospital with pure milk, and milking it 
practically into the can, and then, examining it after an 
honr, I found the number of organisms increased very 
rapidly and also the acidity, so that you get an acidity 
of 0-18 per cent., calculated as lactic acid in milk even 
an hour or two after milking, and the maximum acidity 
is about 0.25 per cent. before the milk sours, so that more 
than half the acidity is produced in the first hour or two. 


3699. You are not aware of any difficulty in applying 
the preservative immediately after the milking ?—I should 
not think there is. 

3700. We have had it in evidence that with the milk 
supply of Southampton, for instance, it is done by a 
great many farmers ?—Yes, I know it is done by a good 
many farmers, but it might be done by all. 

5701. I think you have some Tables 10 put before us? 
—Yes. (See App. No. 24.) 


5702. (Professor Thorpe.) I should like to ask you one 
or two questions about one of those Tables which you 
have handed in—I mean the Table which you give on 
page 5 of your précis. The way you have measured, I 
understand, the preservative effect of these two sub- 
stances, boracic acid and formaldehyde, was by taking 
a certain amount of milk, in which you ascertained the 
acidity, and then you added the preservatives in the 
proportions that you have told the Committee were in 
your judgment suitable amounts ?—Yes. 


3703. You incubated the milks at various temperatures 
and then determined the change, namely, the degree of 
acidity, by volumetric analysis /—Yes. 


3704. May I ask, in the first instance, what degree of 
accuracy your experiments warrant you to assume? Do 
you attach any significance to the third decimal place to 
which you reproduce them ?—No, I do not suppose they 
are accurate to the third place. 


3705. To how many places of decimals do you think 
that you are warranted in going?—I should think the 
second place, in terms of lactic acid, might be approxi- 
mately correct. 

3706. The second place is approximately correct ?—~— 
Yes. 

5707. It appears from this Table that you have given 
to us that when the milks are incubated at 13 degrees 


centigrade, or 554 degrees Fahrenheit, practically no. 
change takes place resulting from the preservatives /—. 


Yes, that is so. 


3708. The milks suffer no change even at the end of 
thirty-nine hours ?—Yes. 


3709. In other words, the preservative is not required 


at all if the temperature does not exceed that particular’ 


limit 7—No, not in this sample of milk. 


3710. (Chairman.) Does that temperature refer to the 


atmosphere, or is it the temperature to which the milk 
is raised ?/—It is practicaily atmospheric temperature. 


3711. (Professor Thorpe.) You mean that the milk was 
at this temperature /—Yes. 


3712. (Chairman.) Not that it was in that tempera- 
ture?—I think, as a matter of fact, the first series at 
13 degrees centigrade were done in the open laboratory. 


3713. (Professor Thorpe.) What you mean is, that 
when milks are kept at these particular temperatures 
they suffer such and such changes; that is what you 
really wish to imply ?—Yes. 

3714. It is a pity you did not say, if this Table is to 
be printed, that they were not really all incubated ?— 
The higher temperatures were. 


3715. In your précis you state that they all were. It 
does not so much matter, but it is perhaps an unfortunate 
expression when you have now to admit that the others 
were at the ordinary temperature of a laboratory, which 
surely would be rather variable, because the ordinary 
temperature in a laboratory would be running up and 
down several degrees ; but now you tell us that they were 
not kept at a precise point of temperature ?—They were 
kept in a separate laboratory at that temperature ; we 
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had a thermometer in the room the whole time of 
course, it was practically the temperature of the day. 

3716. You put this forward as being substantially a 
temperature of 554 degrees Fahrenheit /—Yes, the first 
one. 

3717. We gather from your figures that no change 
happened in the milk ?—None whatever. 

3718. Then there is no use in the application of pre- 
servatives at this temperature/—No, not at that tem- 
perature in this case. 

3719. Now we will turn to the next, which are tem- 
peratures of what we may call the normal summer day ; 
that is about 64 degrees Fahrenheit, or 18 degrees centi- 
grade ?—Yes. 

3720. You tell us you attach no importance to the 
third decimal place, and we will neglect ib; it seeins, 
therefore, after fifteen hours that a very slight amount 
of change took place ?—Yes. 

3721. Namely, 0.20 in the untreated milk, and 0.18, 
0.18 respectively in the others ?—Yes. 

3722. In twenty hours we also find, neglecting the 
third decimal place, and bearing in mind what you said 
that even the second decimal place is only approximately 
right 1—Yes. 

3723. Even after twenty hours, at 18 degrees centi- 
grade, there was practically no change in the milk ?—No. 





3724. The same is true, or very nearly true, after 
twenty-three hours?—Yes ; there is a little more differ- 
ence, of course. 


5725. Very slightiy more, but no greater difference 
than there is in one of the previous experiments /—That 
is so. 


3726. Therefore, it appears after twenty-three hours 
at the temperature of a summer’s day there was no 
necessity to use preservatives, as shown from your expe- 
riments ?—Yes, in this particular case. 


3727. Now we will take the extremely hot weather, 
which is represented by 24 degrees centigrade. We 
have precisely a similar state of things, namely, that the 
preservative practically showed no preservative effect ?— 
Yes, it is very slight. 

5728. I put it to you, whether, being so extremely 
slight as it is, it is worth while adding the. preservative 
at all?’—The difference, of course, depends upon what 
you might calla sour milk. I have fixed in my own mind 
0:25 of acidity, calculated to lactic acid, as a mikk which 
would be rejected by a consumer. 


35729. As being sour, or turning at all events /—Yes. 


3730. Do you think that a consumer would be able to 
appreciate the distinction in sourness between, we will 
say, 0:25 and 0-22 of lactic acid ?—No. 

3731. Would he be able to appreciate the distinction in 
sourness between 0:28 and 0:24 of lactic acid?—Yes, I 
believe he would. 


3752. You think he would ?—Yes. 


3733. In other words, he would be able to appreciate 
the distinction ?—Not in the taste, but in the properties 
of the milk; one would curdle, and one would not. 

3734. You think milk would not curdle at 0-24 and 
would curdle at 0:28?—Yes. 


3735. Under all circumstances?—I would not be pre- 
pared to say under all circumstances. I think that 
normal milks would show that difference. 


3756. You mean that a difference of four-hundredths 
of a per cent. of lactic acid would make the difference in 
the curdling of the milk?—Yes. 


3737. Other experiments than your own have been 
made on the degree of acidity at which milk curdles?— 
Yes, Thérner’s experiments, for instance. 


3738. Is the variation between yours and his greater 
than this difference of four-hundredths of a per cent. ?— 
Yes, I think it is a greater difference than four- 
hundredths. 


3739. It is very much different; then I put it to you 
again—the error of experiment in the determination of 
the point at which the milk would curdle is very much 
greater than is represented by this number—0°04 of a 
per cent. 7—Yes ; for comparison it is necessary to define 
what is meant as curdling by different observers. 

3740. I put it to you that you could not determine the 
point at which milk would curdle in two successive samples 
of the same milk within 0-04 6f a per cent. ?—No. 
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3741. You admit you could not?—Would you mind 
repeating that ? 


3742. You could not determine on two_ successive 
samples of the same milk the point of curdling within 
0.04 per cent. ?—On a single sample I believe the point 
of curdling must be pretty sharp. 


3743. But you have just told us that you attach only 
an approximate value to the second decimal place ?—You 
are taiking about a difference of 0-04. 


3744. What degree of accuracy do you attach to the 
second decimal place?—There must be in a given. milk 
a fixed point at which it curdles, and I believe if one took 
the acidities with a variation of 0-01, one would be able 
to ascertain sharply the acidity at which the milk curdled. 


3745. Within what degree of accuracy could you do 
that, do you think?—I believe with 0°01 per cent. of 
acidity you would be able to divide them up into a group of 
those which curdled and those which did not curdle. 

3746. Again, I put it to you that the error of your ex- 
periment, the mere determination of your acidity, ap- 
proximates to that error of 0:01 ?—Yes. 


5747. Very well, then, you know that even the error of 
the experiment is 0-01?—In a series you can work it 
much closer than you can by an individual test. One 
could ascertain the acidity, mounting up gradually and 
determine the curdling effect, say, every half hour; the 
acidity would slowly increase, and there would be’a point 
at which you would say, “ Now this milk is curdling.” 


5748. The curdling being the only test practically 
whether the milk becomes unsaleable, is that it?—I 
should think that is the principal test. 


3749. You have admitted that the consumer could not 
distinguish its taste?7—No, not with those quantities of 
acidity. 

3750. All that he would be able to distinguish would 
be that at some particular point, in your opinion, repre- 
sented by a degree of acidity of 0-04 per cent.—four- 
hundredths of a per cent.—of lactic acid—a difference of 
that figure would prejudice him by, in the one case, the 
milk curdling, and in the other case, not; that is your 
view /—Yes. 


3751. Do you seriously tell the Committee in view of 
these figures that you put before us, and in view of the 
statement that you yourself have made that one part 
in 2,000 of boric acid and one pari in 50,000 of formalde- 
hyde are proper and suflicient; do you seriously tell the 
Committee that it is worth anybody’s while in view of 
these figures to use these preservatives?—I am not a 
milk vendor, but it apparently is worth their while, or 
they would not use them. 


3752. On those figures is it worth while, taking you on 
your own showing, on the experimental evidence that 
you have afforded the Committee?—I can only say that 
there is a point at which milk curdles, and I believe it 
to be about 0-25, and therefore it looks as if, in order to 
keep milk for twenty-four hours, one must ensure that 
the acidity does not reach higher than 0:25. + 

5753. I take you again on that point of acidity; you 
are not in agreement with other persons who have deter- 
mined the point at which curdling takes place; the dis- 
crepancies between individual experimenters are very 
much greater than this limit that you have told us of ?— 
Yes, they define curdling in different ways. 


5754. Therefore you could not really attach very much 
importance to this limit of 0:04 in view of the fact that 
two independent series of experiments afford no warrant 
for it; the difference between individual experimenters is 
far greater than between this limit of 0.047—Yes. 


35755. Therefore I put it to you, as an experimenter, 
what is the value of it ?—Of course the retardation of the 
acidity, even if it is only a very small amount, is an 
advantage, whatever the actual quantity at which the 
curdling takes place. 


3756. No doubt there must come a time in which the 
milk with no preservative in it breaks down, but I put 
it to you that in any milk which is kept under ordinary 
conditions for the length of time which milk is usually 
kept for purposes of sale, these amounts of preservative 
that you have given us as being proper and sufficient, are 
practically of no avail?—I do not at all agree with you. 


3757. I am only taking you on your own figures; I 
want to find out how your figures show otherwise 7—I 


think they show that there is just sufficient retarding to 
produce the desired effect. 


3758. I venture, with all deference, to say that my in 
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terpretation of your figures is correct, that there is no sub- 
stantial retarding effect, and that the difference makes it 
not worth anybody’s while to use preservatives within the 
limits that you have told the Committee are in your 
judgment sufficient?—You must recollect that in this 
table that you are referring to, the original milk used 
had a very high acidity, namely, 0°18. As I mentioned 
to the Chairman just now, my view is that the preservative 
should be added to the milk before any appreciable acidity 
has started. 


3759. (Chairman.) Was the interval between milking 
and bottling the milk for incubation uniform in every 
-case /—In. every case on this table, yes ; it was the same 
milk. 

3760. How long?—I think it was about two or three 
hours, but I do not remember the exact time. 


3761. And that is an element of uncertainty 7—Yes. 


3762. (Professor Thorpe.) You say in another part of 
your précis that you believe consumers prefer preserved 
miik, as it enables them to keep their milk for a few 
hours, or even over night for an early breakfast; 
what precisely is the evidence on which you base that 
statement /—Personally I have had a difficulty in getting 
milk for early morning breakfasts, and I have therefore 
had to use the milk of the previous night. That milk, 
if it contains a preservative, is sweet in the morning. 


3763. It may or may not be; and if it is not?—It 
passes for the morning breakfast; if it had no preser- 
vative it would be sour and unsuitable for the morning 
breakfast. 


3764. If it is your intention to preserve your milk 
overnight, I suppose it is open to you to get the after- 
noon’s supply of milk, or the evening supply of milk, for 
that purpose, is it not?—I say that Ido; I get the even- 
ing’s milk, which is sold really for the evening supply, 
and it is kept over for the early morning breakfast. 

3765. At the early morning breakfast how old do you 
think that milk is when you are consuming it ?—I do not 
think anything about it; if it is sweet I use it. 

3766. As a fact, in the nature of things, how old would 
it be, that is, how long would it be before it reaches you? 
—It is probably about twenty-four hours old. 


3767. That is to say, it is practically within the limits 
you have given us, in which no change takes place ?—In 
winter weather, mind. 

35768. Or even in summer weather?—In summer 
weather it depends upon the temperature ; at a high tem- 
perature it would be gone.even then. 


3769. It is an extremely high temperature when you 
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tell us of 24 degrees centigrade. That is a most abnor- 
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mally high temperature, certainly in the night?—Yes. Rideal, p.se., 


3770. Therefore there is no necessity in your particular 
case, for the early morning breakfast, to have recourse to 
preservatives ?—I do not go as far as that. 


3771. I am only taking you on your own figures, you 
know ?—I understand. 


3772. (Dr. Tunnicliffe.) With regard to the pancreatic 
digestion of casein, I take it that you estimated the 
amount of nitrogen in the filtrate after digestion /—Yes. 


5773. May I ask you how you filtered the digestive 
mixture ?/—Yes, only a portion was filtered. 


6774. I quite understand that; 10 c.c. you say ?—Yes, 
it was filtered through paper. 


0775. How long did it take to filter that ?—It does not 
take very long if you only take a small quantity, as we 
have done. It is very difficult, of course, to filter the 
whole, but you can filter a small quantity in half an 
hour or three-quarters of an hour. 


~ 3776. You had no difficulty anyhow in filtering 10 c.c. 
in three-quarters of an hour /—No, I think not. 


3777. (Dr. Bulstrode.) With regard to the questions 
Dr. Thorpe asked you just now as to the consumers pre- 
ferring milk with a preservative, could that not be 
covered by the consumers adding the preservatives them- 
selves /—T think then one runs the risk of Dr. Robinson’s 
case. If you leave-the preservatives to be added by con- 
sumers haphazard, you will have greater risks than if 
they are added legally by a farmer under control. 


3778. Of course, if you legislated against the use of 
preservatives altogether, there would be no risk of a 
previous party, conceivably, adding it, and these patent 
preservatives have instructions as to the amounts to be 
used, so that the consumers might fairly guard them- 
selves ?—-We do not know how much was added to the 
blancmange in Dr. Robinson’s case. That was added ap- 
parently in very large quantities. 

0779. Have you gone into the evidence of that case ?— 
I have read about it. 


5780. Are you quite satisfied with it?—No, but I do 
not think it was due to the boracic acid. 


3781. I take it the main point in your paper is really 
to show, or to bring out, what in your opinion is neces- 
sary to preserve the milk for the purposes of trade—that 
is your main point /—Yes. 

3782. But you are not prepared to give any evidence 
as to whether or not much larger amounts would be pre- 
judicial to health ?—No, I am not. 


Major Cuartes Epwarp Cassat, F.1.¢., called; and Examined. 


_ 3783. (Chairnan.) You are Public Analyst for Ken- 
sington, St. George, Hanover Square, Battersea, High 
Wycombe, and Administrative Counties of Kesteven 
and Holland, Lincolnshire?—Yes. 


3784. You are also District Agricultural Analyst for 


the Administrative County of Kesteven, Lincolnshire,, 


and Consulting Scientific Analyst to the “ British Medical 
_ Journal” ?—I am. 

3785. You are also a Fellow and Past Censor of the 
Institute of Chemistry of Great Britain and Ireland, Joint 
Secretary of the International Commission on Adultera- 
tion, Fellow of the Sanitary Institute of Great Britain, 
-and Fellow of the Chemical Society of London ?—Yes. 


_ 3786. For several years you were Chief Demonstrator 
in the Department of Hygiene and Public Health at 
University College, London ?—Yes. 
3787. Have you devoted, in the course of your duties, 
attention to the subject which is under our inquiry just 
now ?—I have devoted a good deal of attention to it. 


3788. Are there any points in your experience which 
you think it would be useful for us to have before us ?!— 

es. I think it‘is necessary that the position of the 
public analyst in regard to preservatives and colouring 
matters should be clearly defined by the Legislature or 
by an authority delegated by the Legislature. Under 
the provisions of the Sale of Food and Drugs Act public 
analysts are required to report whether the articles sub- 
mitted to them are “genuine” or “adulterated.” In 
order to do this the public analyst must have a definition, 
and if that definition is not provided for him he must 
make one. It is plainly undesirable that the duty of 
_ deciding what shall and what shall not constitute adultera- 


3017, 


tion, in matters so intricate as the use of preservatives 
and colouring matters, should be placed on the shoulders 
of individual public analysts. In order to decide in 
certain cases whether an article is to be considered as 
adulterated or not the public analyst must know whether 
certain substances are “injurious to health.” It has 


been assumed by the Legislature that the injuriousness. 


or non-injuriousness of a substance is a matter to which 
no doubt can attach, and in regard to which there can be 
no differences of opinion. 
most difficult thing to prove to the satisfaction of a Court 
of Law that a particular amount of a particular sub- 
stance present in an article of food shouid be regarded 
as rendering that food “injurious to the health” of the 
consumer, There are certain substances which are 
mixed with food in regard to which there exists no posi- 
tive evidence to prove that, when ingested by man, defi- 
nitely injurious effects are produced; although, upon 
theoretical grounds, it might justly be presumed that they 
would be injurious. It should be the business of the 
Legislature to ensure that the necessary experiments 
should be carrfed out, and that the necessary information 
should be obtained, at the expense and under the direc- 
tion of the Government. 

3789. Is there any definition of a poison or a drug ?— 
Not so far as the Sale of Food and Drugs Act is concerned. 
I do not know that I quite appreciate what you wish to 
ask me there. 

3790. Would you say that a substance which was speci- 
fied in the Pharmacopeeia to be taken in certain quanti- 
ties would be a drug?—Certainly I should think that 
would be enough to show that it would be a drug. 

- 8791. Is there any corresponding definition as to 4 
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peison ’—Not in so far as the Food and Drugs Acts are 
concerned. I believe there are definitions of poisons in 
connection with the Pharmaceutical Acts. 


3792. (Professor Thorpe.) Is that alone enough, be- 
cause brandy is in the Pharmacopeeia ; is that a drug ?— 
Of course, there are a number of things in the Pharma- 
conceia which are obviously not to be regarded as drugs. 
As to brandy, some people regard this as a drug, but 
averybody does not regard it asa drug. There is honey, 
zor instance, also, which would hardly be regarded as a 
drug. 

5793. Thet because a thing is in the Pharmacopeceia it 
is ipso facto a drug I am afraid would scarcely be a work- 
eble definition?—I rather understood Sir Herbert’s 
question in another way. I had in my mind such 
eubstances as boracic acid, salicylic acid, and so on; I 
was not, I admit, at the moment thinking of such a thing 
as brandy or of such a thing as honey, although there 
are some people who would contend that brandy was a 
rery dangerous drug. 


3794, But no one would contend that honey was ?— 
No one would contend that, I take it. In considering 
matters of the kind now engaging the attention of the 
Committee it is necessary to bear in mind that there are 
certain principles which cannot be departed from without 
grave injury resulting to the public and to the better 
classes of manufacturers and vendors of food products. 
These principles may be stated as follows:—{1.) The 
Select Committee of the House of Commons on Food 
Products Adulteration came to the conclusion that “the 
vital provision” of the Sale of Food and Drugs Act, 
1875, is “to prevent the purchaser from being supplied 
to his prejudice with an article whose composition differs 
from the composition of the article that he is supposed 
to desire and has demanded.” (2.) A purchaser cannot be 
supposed to know, either on account of the cheapness of 
an article, or, in most instances, on account of its nature, 
that it is not in all respects what he has asked for. (3d.) 
The purchaser is not able to protect himself, and the Acts 
were passed in order to protect him. (4.) The purchaser 
is entitied to full and clear disclosure of the exact nature 
-of an article and its composition. (5.) A poisonous sub- 


“stance, or a substance having active characters as a drug, 


should not be used in the preparation of food. (6.) The 
manufacturer and vendor of pure and genuine articles 
must be protected from unfair competition. (7.) The 
pecuniary interests of manufacturers and vendors are a 
secondary consideration. The Acts were passed for the 
protection of the public and the protection of the makers 
and vendors of pure and genuine products. The public 
analyst is concerned solely with the public interest, and 
cannot take the convenience or the pecuniary interest of 
any particular trade into consideration. In consequence 
of the condition of the law the public authorities con- 
cerned with the administration of the Acts relating to 


adulteration have met with great difficulties in carrying 


out their duties. In regard to preservatives and colour- 
ing matters especially, public authorities have been put: 
to great trouble and expense in order to prove offences. 


‘That, I may say, is within my own experience with my 


own authorities. 


3795. (Chairman.) Have you any experience of con- 
victions with regard to these offences?—Yes, I have & 
number of instances. 

3796. But there is great uncertainty, I suppose, in the 
event of prosecution?—There is always a great uncer- 
tainty in those cases, because the difficulty of proving 
injury to health always comes up, and the authorities, as 
a rule, are unwilling to spend the necessary money to: 
ensure the attendance of a sufficient number of expert. 
witnesses. , A case has been heard recently which you 
have no doubt seen the reports of, and which is going to 
appeal, in which clotted cream contaiming boracic acid 
was the matter under the consideration of the Court. I 
believe that case has been alluded to already before the 
Committee. It was one of my cases, and I have got the 
facts relating to the conviction here, if the Committee 
“would like to have them. I could give them now or 
later on, as you may wish. 

3797, It would be better to do so later on, I think. 
You have quoted the Committee of the House of Com- 
mons on the Sale of Food and Drugs Act, 1875, as 
having reported that the vital provision of this Act was 
“to prevent the purchaser from being supplied to his 

prejudice with an article whose composition differs from 
the composition of the article that he is supposed to 

desire and has Sec meat pe you re that a 

i Ity of the magistrates is ese prosecutions arises 

Pie words oe his prejudice” %—I do not think 
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that much difficulty arises about that now. Some years 
ago, prior to the passing of the Amendment Act of 1879, 
those words were sufficient to cause the failure of pro- 
secutions ; but although, of course, they are certainly 
used now on behalf of defendants if an article is proved 
to the satisfaction of a magistrate to be adulterated, in 
my experience, at any rate, I have not noticed that he 
attaches very much importance to those particular words. 

5798. (Professor Thorpe.) That is your individual ex- 
perience /—Yes, 


5799. We have had it in evidence, you know, from 
many officials that they have found difficulties, and, 
indeed, have declined now to bring actions on the ground 
of the difficulty of proving prejudice ?—I have not noticed 
im My own experience that very much attention has been 
paid to that. Of course, I must speak carefully on that 
point, because it is rea‘ly a legal question, to which, per- 
haps, a public analyst does not always pay very keen 
attention ; but in so far as injury to health is concerned 
if an adulterant is proved to be injurious to health to 
the satisfaction of the magistrate, he would regard its 
sale as being to the prejudice of the purchaser. I 
have not noticed myself that any very strenuous line has 
been taken upon those words, lately at any rate. 


_ 5800. Have you read our evidence as it is reported 
in the public prints?—I have not been able to read it 
very carefully, but I have gone through it. 


5801. That point has come up twe cr three times; 
we have not unfrequently heard that public authorities 
have declined to take action on account of the difficulty 
of proving prejudice ?—There are a great number of diffi- 
culties in these cases, and some public authorities are 
very chary about taking action, but that does not apply 
so much to the authorities with which I am connected 
in London, who hold rather strong views about the sup- 
pression of adulteration. Their chief objection to taking 
action, I think, is on the score of expense. 

3802. (Chairman.) Will you now proceed with your 
statement, please?—The admixture of preservative che- 
micals with articles of food for the purpose of keeping 
them in a saleable state, and also for the purpose of 
enabling stale, inferior, and even actuaily bad articles 
to be palmed off on the public as good and fresh, is a 
practice which has. become very widespread. It is 
alleged by the apologists for this practice, and by those 
who are obviously interested in its unrestricted con- 
tinuance, that the ‘‘ public demand” for many articles of 
food can only be met by the use of preservative chemicals. 
Apart from the question of cheapness, this argument 
is disposed of by the fact that the articles in question are 
largely and successfully sold without the admixture of 
any preservative chemicals at all. If it is held to be 
necessary that preservative chemicals must be used in 
order to provide these articles at a sufficiently cheap 
rate to meet the demand of a large proportion of the 
‘population, then a full and particularly clear disclosure 
of the nature and amount of the preservative chemicai 
used, and of its possible effects, should be compulsorily 
made to the consumer. 


3803. Apart from the question of cheapness, if this- 
argument is disposed of by the fact that the articles in 
question are largely successfully sold without the use of a 
preservative, do you think it is possible to conduct the 
milk supply of an enormous city such as this without. 
the use of preservatives at all seasons?—I think so un- 
doubtedly. : 


3804. What do you base that opinion upon ?—I base it 
upon information that I have obtained in the course of my 
otficial work, from the large milk dealers who sell milk. 
in my districts. Take the Aylesbury Dairy Company, 
for instance. They provide milk for an enormous district, 
and for an enormous number of customers, and they 
never use any preservative at all—in either their cream 
or their butter or their milk. I do not know whether 
I ought to mention the names of those firms, but 
there are other large firms that I know of, one in Ken- 
sington, for instance, who never use any preservative 
at all; and the view of the persons in authority in those 
firms is that it is not only possible but-right and proper 
that the milk supply of a large city should be free from 
preservative chemicals. They adopt cold treatment, and 
they find that works quite satisfactorily. In the case of 
cream, to which I was referring just now, my authority 
of St. George, Hanover Square, subpoenaed the analyst 
of the Aylesbury Dairy Company, Mr. Droop Richmond, 
who is very well known in connection with milk products, 
to give evidence; and he asserted in the witness-box that 
his company made no use of preservatives, and that he did 
not consider it in the least necessary to do so. 
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3805. You have mentioned some of the large companies 
supplying the wealthier parts of the town, but it has been 
represented to us that a greater difficulty would arise 
when you come to supply the Hast End of London, and 
when milk gets into the hands of the very small men 
there, and there is an uncertain demand for it ?—Yes, I 
have heard of that. I may mention here incidentally 
that I think it is exceedingly undesirable that the supply 
of milk should be in the hands of small vendors, on the 
ground of the danger attaching, and always attaching, to 
the supply of milk—I mean from the health point of 
view. If the milk has been properly treated at the farm 
by being cooled and so forth, and if it is properly stored 
by the persons who sell it, it is not necessary to use 
chemical preservatives. I would submit that for the 
relief of the small vendor it is undesirable to allow the 
introduction of drugs into milk. 

3806. (Professor Thorpe.) What kind of machinery do 
you contemplate if you are going to sweep away the small 
vendor ?—Of course the use of preservatives enables the 
small yendor to keep his article for a lengthened period. 
No doubt it is to his pecuniary advantage to be able to 
keep this article and to sell stale milk as fresh milk, 
which is one of the principal results attained by the use 
of chemical preservatives, but a person who sells milk 
should have the appliances necessary to supply it in a 
pure and satisfactory condition, and if he cannot afford 
to have those appliances he should give up the sale of 
milk. 

3807. That is not quite an answer to my question ; of 
course theoretically that is quite right, but I do not quite 
understand by what kind of organisation you are going 
to distribute milk in the East End of London ?—By cold 
storage I mean that the vendor of the milk must receive 
the milk from his farmer or a wholesale vendor in 4 
pure condition, and that he must take steps by cold 
storage to sell it fresh and pure. 

3808. That means in effect, I suppose, the creation of 
large distributing centres with a considerable amount of 
capital at the back of them ?—I hardly think so. I think 
that cold storage is not such a very difficult matter after 
all, and I have it on the authority of Mr. Droop Richmond 
‘that even small establishments are able to keep up small 
cold storage places which are amply sufficient to enable 
the milk to be sold in a proper condition within a reason- 
able time; and I do not myself see why it should not be 
80. 

3809. (Chairman.) The districts in which your duties 
lie are mainly those of the better class of inhabitants, I 
think ?—No, not entirely ; one of my districts in London 
is a very poor one, namely, Battersea. : 

3810. What do you find there as regards the milk 
supply ?—There is more adulteration. it 

3811. How is it supplied with milk generally—is it 
supplied by small vendors or by large companies 1—By 
both. There are large vendors that supply in Battersea, 
and there are also a great number of small vendors. tt 
is also true that prior to the fairly energetic application 
of the Acts by the Battersea authority there was a very 
great deal of adulteration in Battersea—adulteration of 
milk particularly. 

3812. Adulteration, not in the sense of the use of 
preservatives, but fraudulent adulteration ?—As fraudu- 
lent adulteration, chiefly. But, of course, preservatives 
are also found there just as in other districts. It 1s 
important to remember that the substances used are noi 
themselves foods (with the exception of common salt in 
moderate amount), and they must be regarded as drugs. 
The substances chiefly employed are boracic acid and 
borax, or mixtures or solutions of these substances : 
salicylic acid, and formaldehyde. Benzoic acid, probably 
as benzoate of soda, is used in some cases, but to a very 
‘much smaller extent, and a preparation known as boro- 
fluoride appears also to be used in certain cases. _ In my 
opinion any of these substances when present in food 
products must be regarded as a “foreign ingredient 
within the meaning of the Acts. Their unacknowledged 
presence constitutes adulteration apart from any question 
as to their injuriousness. The legalising of the use of 
preservative chemicals in certain articles of food, as is 
done, for instance, by the Margarine Act, cannot afiect 
the conclusions to be drawn from the fact that these 
substances are not normal constituents of food products. 
The principle which I have put forward as the scientific 
ground upon which I base my objections to the intro- 
duction of preservative chemicals into food products may 
be stated as follows :—When a preservative chemical is 
mixed with a food product it is added in sufficient amount 
—at least—to exert its specific offect on the food, and is 
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liable to be added in much larger amount than is neces- 
sary to get thateffect. . . . . 


3813. Is that by successive additions ?—Yes, and also 
by the fact that if there is but one addition the person 
who employs the preservative will add enough to “make 
sure,” which is probably a very much greater amount 
than is absolutely necessary for the preservative effect. 
Continuing the argument I was about to lay before 
you, if a preservative chemical is present in a food in 
sufficient amount to exert its specific effect on that food, 
that fact is, in itself, sufficient to show that the digestion 
of the food by the consumer must be injuriously affected, 
and such admixtures must therefore be regarded as “1in- 
jurious to health.” It has been stated, in effect, before 
the Committee that if the precise quantity of a preserva- 
tive chemical necessary for preserving a food is present 
in that food there is none of it left to act upon the 
organism. Assuming this to be so, the fact is lost sight 
of that it is the prevention or retarding of the digestion. 
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of the food itself by the »resence of a preservative in it, 


that constitutes injuriousness, 
injury which may be brought about by quantities in ex- 
cess of those necessary to exert the preservative and 
inhibiting effects. 


apart from any extra, 


In my opinion the use of preservative... 


chemicals is unnecessary so far as the public advantage . 


is concerned; while, no doubt, their use may be ad- 
vantageous to certain manufacturers and vendors for 
pecuniary reasons. 


5814. On that question have you had any experiencé 
of foreign and colonial butters?—I have had, of 20urse, 
a very large number of butters to examine, but they do 
not reach me in such a way as to enable me to know 
where they come from. No information is given to the 
public analyst as to the source of the samples that are 
submitted to him, and I am therefore unab'c to say which 
were colonial, and which were foreign, and which were 
English of the butters examined by me. You see, they 
reach the public analyst under a number, “ Butter so- 
and-so,” 
sample may be. 


5815. I do not understand you to advocate the pruhi- 
bition of preservatives, merely their declaration ?—I must 
say that my desire is to advocate the prohibition of all 
preservatives rather than to allow them to be used even 
with disclosure, but if the Committee do not see their 
way to recommending that, I certainly think that the 
next best thing is disclosure. 


5816. Will you go on, please, with your statement ?— 
The proper legitimate methods of preserving food when 
preservation may be held to be required are the probably 
more expensive methods of refrigeration and sterilisation, 
which have been shown to meet all reasonable require- 
ments. I consider that the use of any known preserva- 


and one does not know what the origin of the- 


tive chemical other than common salt (the presence of” 


which is at once detected by taste, and which is itself a 
food, and an important constituent of the body) is un- 
necessary and objectionable, whatever quantities may 
be employed. In 1891 the Vestry of Kensington decided 
to obtain the opinions of certain eminent medical authori- 
ties upon the use of boracie acid for the preservation of 
articles of food. The medical authorities consulted were 
the late Sir Andrew Clarke, Sir Henry Thompson, and 
Dr. Lauder Brunton. Copies of the replies received from 
these authorities, which were entered on the minutes of 
the Vestry, I have here, and I can hand them in in print. 
In 1893-94 the Vestry of Kensington thought it desirable 
to obtain a definite opinion from the Local Government 
Board with respect to the addition of boracic acid com- 
pounds to butter. I have here extracts from my annual re- 
port as public analyst for Kensington for the year ending 
the 51st March 1894 (See App. No. 25.), containing the 
correspondence on the subject, and an extract from the 
Local Government Board’s Report referring to the matter, 
together with a statement of the attitude which I have 
since adopted, in so far as my official work is cuncerned, 
in regard to the addition of boracic acid to butter. That 
attitude is simply this—that in view of the reply of the 
Local Government Board to the Vestry’s question and of 
the portion of their report referred to in that reply I have 
felt compelled, since, to report samples of butter contain- 
ing boracic acid as genuine, but with the information that 
they did contain boracic acid whenever it was found ; and 
still adhering to my own personal view that the presence 
of boracic acid in butter constitutes adulteration. I submit 
some examples taken from my own reports of the use of 
boracic acid for preserving articles of food. I have found 
boracie acid present either as such or as a mixture with 
borax, or as borax, in sausages, meat extracts, meat juices, 
potted meats, potted fish, potted caviare, milk, skimmed 
milk, separated milk, butter, margarine, wine. cream, 
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potted cream, and Devonshire cream ; salicylic acid in 
meat juices, syrups, jams, | lager beer, wines, British 
wines, and lime juice ; formaldehyde in milk, skimmed 
milk, and separated milk ; benzoic acid probably present 
as benzoate of soda in non-alcoholic and medicated wines. 
Then I have some examples of the quantities found which 
I may submit to the Committee. Ido not know whether 
T need read them all; I may refer perhaps to one or two 
of them. I may say these are all cases which have occurred 
within the last two years. The highest of these (in milk) 
was a case of 0:0821 per cent. of boric acid as B,O,, or 
boron-trioxide, which is equivalent to 59-12 grains per 
gallon of boron-trioxide (B,O,) and to 100-7 grains per 
gallon of crystallised boracic acid H,BO3. 


3817. (Professor Thorpe.) I do not think you have said 


what that was in; at least, I did not gather ?—It was in » 


milk. I may perhaps explain for the information of the 
Committee that I found it to be necessary in these cases 
to give the percentage of boron trioxide first and the 
equivalent amount of boracic acid (H,BO,) in grains per 
gallon; for the reason that the certificates under the Act 
require the public analyst to state that a sample contains 
“the percentage of the foreign ingredients as under, or 
the parts as under,” and in order to meet the legal diffi- 
culty it is necessary to state a percentage. ‘Then, in order 
to make it clear to the Court, it is necessary to state the 
amount in grains per gallon. Further, in view of the 
fact that the preparations of boracic acid chiefly used are 
frequently mixtures of borax and boracic acid, it is neces- 
sary to have a definite substance—a bed-rock substance, 
as it were—to proceed upon. Now, it does not matter 
whether you have got “borax” as the preservative used 
or “crystallised boracic acid,” or, as I have found by 
examining some of these preparations, a mixture 
of partly exsiccated crystallised boracie acid (which 
would mean the presence of a certain amount of 
boron trioxide), of powdered crystallised boracic acid, 
and of powdered borax—I say it does not matter 
as long as you return your percentage first aS 60 
much boron trioxide. That struck me as being neces- 
sary in order to meet the legal requirements in cases 
of this sort, and it is for that reason that I have got the 
three statements in my proof of evidence. There are a 
number of other cases where I have determined the 
boracic acid. There are four cases together where the 
amount of boron trioxide was about 0:04 to 0-05 per cent. 
With regard to those I should say that they were samples 
taken all at or about the same time, and they show that 
about the same amounts were being used. The smallest 
amount that I have found in milk when the quantity has 
been sufficiently appreciable to warrant a quantitative 
determination was 0:015 per cent. of boron trioxide 
(B,0,), which is equivalent to 19-25 grains per gallon 
With regard to 
cream, the amounts that I have found, which I can also 
put in, are considerably higher than in the case of milk. 
The highest amount was 0-291 per cent. of boron trioxide, 
which is equivalent to 0-515 per cent. of crystallised 
boracic acid, and to 36-05 grains per lb. 

3818. Per Ib. or per gallon?—Not per gallon; you 
cannot state it per gallon in the case of cream conve- 
niently. In the case of cream I state the percentage of 
boron trioxide and the percentage of crystallised boracic 
acid, and the number of grains per lb. The lowest 
amount in the case of cream was 0-104 per cent. of boron 
trioxide. With the exception of the last two cases quoted 
those were cases of clotted cream. 


3819. (Chairman.) That trade would be considerably 
interfered with, would it not, if preservatives were not 
introduced 2?—It is a trade question, of course, but not 
according to the views of the Aylesbury Dairy Company 
and other vendors who supply cream without any pre- 
servative in it, and who say they find no difficulty in 
selling the product within reasonable limits as to time. 

3820. The question would not be so important to the 
public in the matter of cream, would it, seeing that cream 
is not taken in such large quantities by the consumer ?— 
No, I do not think it could be as important as in the case 
of milk, which,-of course, is so largely used by children 
and invalids, but our medical witnesses in recent clotted 
cream cases brought forward the view that inasmuch 
as cream was now prescribed by medical men in the place 
of cod liver oil, and also prescribed by medical men 
for mixing with milk and enriching it for feeding 
children, it was held by them that there were special 
dangers attaching to the practice. That evidence was 
given in the recent cream case to which I was referring 
just now. 


_ 3821. You have examined tye milk as supplied to cer- 
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tain hospitals, I think?—Yes, I have at different times 
examined samples of milk for some large institutions, 
and for some of the London hospitals—for one especially 
of the London hospitals. I have not in any of those 
cases determined the quantity of boracic acid present, 
but in a number of instances I have found the boracic 
acid preparations to be present. I am not able to give 
the exact number. 


_ 3822. Leaving the milk trade, we now come to wines, 
in which I think the preservative is a different one ?— 
Yes, it is salicylic acid, as a rule. With the exception of 
British wines I have not come across large quantities of 
salicylic acid in wine, but I have found it to be present 
in small amounts, in samples of port wine particularly, 
from mere traces equal in the lowest case to 0-245 grains 
per gallon of salicylic acid to 0-7 grain per gallon of 
salicylic acid, and 1:4 grains per gallon and 3:15 grains 
per gallon in certain cases of port wine. 

5823. Salicylic acid is never a native acid in wine, is 
it ?—No. 

3824. It must be added ?—Yes, it is a foreign ingre- 
dient absolutely. In sherry I have found 1-6 grains per 
gallon of salicylic acid. In so-called British wines I have 
had cases where there have been large amounts of 
salicylic acid. 


3825. Wouid such a small amount as 0-7 grains per 
gallon have any appreciable preservative effect upon port 
wine ?—I do not think that amount would. It is very 
difficult to say how those amounts were present. I am 
inclined to think that it was due probably to the blending 
of the wine with other wines containing larger amounts. 
I have some ground for that, because large wine vendors 
who have consulted me with reference to this matter 
have told me that it is the practice to blend wines of this 
kind, especially the cheaper sorts. ; 


3826. The cheaper sorts would be those that would 
be most likely to have the preservatives /—Yes, probably. 
Taking British wines, in orange wine I have found as 
much as 26:6 grains per gallon of salicylic acid; in a 
wine called British sherry I have found 11°55; and in 
black currant wine 4 grains per gallon of salicylic acid. 
There was a prosecution in the case of the orange wine by 
the public authority—in this case the Vestry of St. 
George’s, Hanover Square—and the case was dismissed 
after a great deal of medical evidence had been given on 
behalf of the defence as to the alleged absolute non- 
injuriousness of salicylic acid. I will hand in the details 
of that case in print if the Committee wish. 

5827. Then as to beer?—In beer I have found salicylic 
acid occasionally. I have cases here of bottled beer, 7 
grains per gallon; and Pilsener lager beer, 4-76 grains 
per gallon. 


3828. Here again the consumer would be supposed to 
take a much larger dose; he would drink beer more 
liberally, I hope, than black currant wine?—Yes, very 
probably. I might say that there is not very much oppor- 
tunity for the public analyst to get information about 
beer, because the number of samples of beer taken under 
the Acts is not very great. There is no definition as 
to what is to constitute beer, and the public analysts do 
not get many samples. 

5829. You have also found it in lime juice, I believe? 
—In lime juice I have found a great amount—in a par- 
ticular case as much as 69-3 grains per gallon of salicylic 
ada as 70 grains per gallon, which is 0-1 per 
cent. 

_ 3330. Have you found other lime juice to be free from 
7 porte I have found some lime juice to be quite free 
rom it. 


5831. From which you infer that its use is not neces- 
sary ?—Yes. There is then the question of formaldehyde, 
which I might perhaps refer to now conveniently to the 
Committee. I am of opinion that the practice of adding 
the solution of formaldehyde, known by the name of 
“formalin,” to milk is considerably on the increase. I 
regard formaldehyde as a dangerous substance. I have 
carried out a number of experiments with formaldehyde 
solutions. I submit some of the principal results of those 
experiments. The conclusion to be drawn from the re- 
sults of experiments made by myself and others is, broadly 
speaking, that formaldehyde even in very dilute solutions 
profoundly affects some of the constituents of food 
materials in such a way as to render them practically 
insoluble and incapable of digestion. With regard to the 
experiments which I have made with formalin they are 
these. First of all, the action on gelatin of solutions of for- 
malin. It appeared desirable to make some special ex- 
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periments with small quantities. Shreds of gelatin were 
soaked in water till soft, and then were placed in solutions 
made of formalin and water. Formalin, I may explain, is 
a solution of formaldehyde, in which the formaldehyde is 
present to the extent of about 40 per cent. Treated with 
a 0.5 per cent. solution of formalin, a marked effect is 
produced immediately ; the gelatin is rendered absolutely 
insoluble in boiling water, and becomes hard and horny. 
This effect is also produced with a 0-1 per cent. solution 
of formalin. Then I experimented with egg albumen. 
Fresh egg albumen was treated with a few drops of a 
0-5 per cent. solution of the formalin, which converts it 
into a gelatinous mass insoluble in water. The same effect 
is produced, of course, in a lesser degree, with a 0-1 per 
cent. solution of formalin. A series of digestion experi- 
ments were made with Armour’s pepsin and hydrochloric 
acid on coagulated and comminuted egg albumen, and also 
on fibrin. 

3832. Were these experiments carried out by yourself? 
—They were carried out by myself side by side with 
similar experiments with Armour’s pepsin and hydro- 
chloric acid without the presence of formalin. In from two 
to two and a half hours the mixtures of albumen and pep- 
sin, and of fibrin and pepsin containing no formalin, were 
practically dissolved; after six hours, in the mixtures 
containing formalin there was no apparent solution, and 
an insoluble deposit was found at the bottom of the 
flasks. There are a number of other experiments which 
I do not know that I need trouble the Committee with, 
but the net result is, as I have said in my proof, that for- 
malin appears to have a very powerful action indeed upon 
casein, rendering it insoluble and indigestible, and upon 
fibrin and gelatin. I may perhaps say in regard to that, 
that I am aware that a certain number of statements in 
the nature of negative evidence have been made and 
published—perhaps made here also—as to the small 
effect, or the absence of effect produced by formalin solu- 
tions. 


3833. On the consumer, you mean ?—Yes ; and in cases 
of digestive experiments. I would submit, of course, 
that negative evidence in a matter of that sort is of in- 
comparably less importance than positive and direct evi- 
dence, showing that a definite injurious effect or retard- 
ing effect, so far as digestion is concerned, is produced. 


5834. So far as I have followed your figures the for- 
malin solution which you applied to food was a much 
stronger solution than any that could be used as a pre- 
servative ?—The amount that has been recommended as a 
preservative is 1 in 10,000. That, I think, is the amount 
which is or was recommended by the people who are in- 
terested in the sale of formalin solutions. I have not 
made experiments with 1 in-50,000, but I have made 
experiments with 1 in 10,000, and the effects I have re- 
ferred to were unquestionably produced by solutions. of 
1 in 10,000. ~ 
_ 3835. (Professor Thorpe.) And that is the amount re 
commended by the persons interested in the sale of for- 
malin as being necessary, you say /—It was at that time ; 
it is possible it has been altered since, but at the time I 
made these experiments, some three or four years ago, 
that was the amount recommended. ‘There was a case in 
which a large company were accused of selling poison in 
their milk—formalin having been found in the milk, I 
think, by Dr. Rideal. I was concerned in the case on 
behalf of the paper that had stated that this company 
had been guilty of putting poison into their milk, and 
Dr. Rideal was too. At that time it was stated that the 
amount recommended was 1 in 10,000. That is perhaps 
four years ago, but I have not the exact date. 


3836. Have you reason to believe the company has 
altered their suggestion as to the amount /—The Formalin 
Company? I think not; except from what I hear to-day 
that Dr. Rideal, who I know_is well acquainted with that 
subject, has said that 1 in 50,000, as IT understand, is the 
amount recommended. 


3837. (Chairman.) Have you found milk treated with 
formaldehyde in a higher proportion than one in 10,000, 
or in as high a proportion as one in 10,000?7—I have 
made no determinations of the quantities of formaldehyde 
in samples of milk submitted to me for analysis as yet, 
because there jis no satisfactory process of estimation at 
present. I am myself engaged in endeavouring to work 
out a process, although I was very much in hopes—if Dr. 
Thorpe will allow me to say so—that he would have done 
it first. At present I have not got a satisfactory and 
certain process for the estimation of the quantity of 
formaldehyde. I believe we shall be able to get at it, 
but I have not determined it for that reason. 
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3838. Have you anything to tell us about colouring Major oo & 
matters /—Yes ; with reference to colouring matters, there Cassal, ¥.1.¢ 


are considerable difficulties attaching to this question in 
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colouring which may be looked upon as to a certain 
extent legitimate, either on account of long custom or on 
account of what may be called “trade continuity.” For 
instance, the colouring of genuine butter with a small 
amount of a colouring material, known to be uninjurious, 
can hardly be regarded as objectionable, but the colour- 
ing of margarine in order to make it appear like genuine 
butter is an obvious fraud. 


5839. Why is it more an obvious fraud to colour 

margarine to look like butter than to colour white, and 
presumably inferior, butter to Jook like milch-coloured 
butter ?—I do not think because a butter is white it can 
be held to be inferior, if you will pardon my saying so. 
_ 5840. No, and I would not go so far as that, but colour 
is a sign of quality in butter in many instances, is it 
not?—I do not actually know that any definite conclusion 
can be drawn from colour, so far as quality is concerned. 

5841. I will put it in this way—it is taken by the public 
to indicate a rich butter, is it not?—Very possibly that 
is so, but, of course, the practice of colouring butter with 
an innocuous colouring matter is a very old one, and it 
would come under what may be called the trade con- 
tanuity protection, perhaps; whereas in the case of the 
colouring of margarine there could be but one principal 
object in colouring margarine like butter, that is to make 
ib appear to be butter. 


5842. Do not understand me to defend it, I only do 
not quite see the difference ?—Quite so, the colouring of 
cheese with an innocuous substance may also Be looked 
upon as legitimate, but the colouring of milk to give the 
impression to the purchaser that the milk is richer in 
cream than it really isis another plain example of fraud. 

5845. There you draw a distinction between milk and 
butter which seems rather a fine one ?—A good colour to 
butter may perhaps be an advantage in the trade, but I 
do not know that the public really draw any specific con- 
clusions as to the superior quality of the butter from its 
colour ; whereas, in the case of milk, the addition of a 
small quantity of aniline dye to milk, which is a practice 
that appears to be fairly common, gives an appearance 
of richness to the milk which deceives, or is intended at 
any rate, 1o deceive the purchaser. I, from time to time, 
find that some of the milks submitted to me have been 
coloured with small quantities of dye, giving a sort of 
rich, yellowish appearance to the milk. 


6844. An aniline dye ?—It is an aniline dye, no doubh 
The colouring of beet sugar crystals to imitate genuine 
cane sugar or so-called Demerara sugar is another example 
of a practice which has been extensively followed, and 
which serves the purposes of fraud. Colouring with 
substances which are known to be injurious in themselves, 
or in regard to the injuriousness of which there is doubt, 
should be absolutely prohibited ; cases in point are—the 
colouring of preserved vegetables with sulphate of copper 
and the colouring’ of sweets with ferruginous earthy 
matters, and with aniline dyes of inferior manufacture. 
I can submit examples taken from my reports with state- 
ments of amounts in certain cases. Those I shall be able 
to putin. The first relates to the presence of sulphate of 
copper in peas.. There are six examples which I will put 
before the Committee, of preserved peas in which copper 
was found, and in which the percentage of copper on the 
sample as submitted is given—the copper in grains per lb. 
and the sulphate of copper in grains per Ib., and also the 
percentage of copper and the copper in grains per lb. on 
the desiccated sample. 


5845. Is the colouring with sulphate of copper a desir- 
able practice, do you think?—I think, as I have just 
stated, that it is a practice which should be prohibited 
altogether. 

5846. Trade continuity notwithstanding ?—Trade con- 
tinuity notwithstanding. That is, of course, colouring 
with a substance which is known in itself to be poisonous ; 
and the trade continuity argument, of course, should only 
be allowed to apply to substances which are known to be 
innocuous. Then there are also some cases of colouring 
sweets with oxide of iron added in the form of an earth— 
an earth rich in iron. 

5847. Would that be in considerable quantities ?—The 
quantity is not so very great. I can give the quantities to 
the Committee ; Ihave them in print, and can put that in- 
formation in as a paper if you desire it. I may quote from 
my report to my Authority that “the Medical Officer of 
Health for the district, Dr. Corfield, having been consulted 
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prior to the institution of proceedings against the vendor of 
Sample A, which contained 0-806 per cent. of ferrugimous 
earthy matter insoluble in water, of which 42:18 per cent. 
consisted of oxide of iron, which means 0°34 per cent. of 
oxide of iron in the sweets, the Medical Otiicer of Health 
adopted the view that the oxide of iron present in the 
amount certified, through its medicinal action, is objection- 
able for a healthy person, and may be injurious, especially 
to young children, if not taken under medical direction.” 
Another case, the case of colouring sweets with charcoal, 
which is a matter of very minor importance, I think per- 
haps might be mentioned to the Committee. I have here 
some specimens of silk which have been dyed with colour- 
ing matters obtained from the beet sugar crystals which 
are made up to imitate Demerara sugar, and I have also 
here two examples of dye obtained from sweets where 
the amount of dye was very large and. quite enough to dye 
the infant—in fact, all the way inside, I should think— 


which perhaps the Committee might wish to see (handing © 


in samples). The first three are cases of dved floss silk, 
the dye having been obtained from samples of sugar ; and 
there is a piece of undyed silk beside them. The next 
specimens are cases of dye from sweets, the original sample 
of which I have here (handing in a bottle of sweets), the 
red dye having been obtained from the red sweets and the 
violet from the violet sweets. I am not, of course, pre- 
pared to say that those dyes are injurious. The amount 
present even in the case of the sweets would be very small. 
The question of injuriousness is a matter which at present 
is undetermined. 


5848. Do you know the nature of these dyes ; are they 
aniline ?-—They are aniline dyes, undoubtedly. I am not 
prepared to say what they are beyond this. One of them 
is a dye which is known as phosphine, and, I think, I 
have labelled as phosphine dye on my specimen. 
That is capable of recognition, but in the very 
small quantities in which these dyes are present in the 
case of the sugar crystals it is practically impossible. to 
arrive at any conclusion as to what the exact dye is. Some 
years ago when this matter was first called attention to— 
T believe it was first called attention to by myself, but I do 
not know that there is any honour in claiming priority in 
a matter of that sort—the dye that was used for colouring 
the beet sugar crystals to imitate Demerara was one that 
was detected with comparative ease, because the yellow 
dve became a beautiful pink on treatment with an acid, 
so that there was no difficulty about its detection. ‘Lhe 
atenufacturers, however, having found that this was too 
easily deected, gave up the use of the dye—probably one 
of the so-called tropeolins—which gave this easy reaction 
and substituted other dyes, which are not so easily found, 
and which, in fact, in most cases can only be found with 
certainty by the application of the dyeing test to silk. 


3849. What is the natural colouring matter in 
Demerara sugar ?—The natural colour, I take it, of 
genuine brown Demerara sugar is caramel, which may 
be regarded as a sugar itself; it is, at any rate, a near 
product of sugar. Anything else but caramel ought 
not to be present in the sugar. 


3850. And caramel has no dyeing property ?—Cara- 
mel will give a tinge to silk, but will not dye it if the 
test is properly done. It will make it appear dirty, 
bat it will not dye it. With regard to sugar there 
are some remarks which I might quote from one of my 
Kensington reports if you will permit me. Ona particular 
occasion “seven samples were certified as adul- 
terated, having been prepared by dyeing colourless 
sugar crystals yellow, with an artificial organic colour- 
ing matter not natural to sugar. They consisted of 
sugar crystals which had been dyed of a bright yellow 
colour by means of artificial organic colouring matters 
belonging to the class of so-called aniline dyes. It is 
evident that great quantities of the dyed sugars are 
sold in London and elsewhere. Purchasers are under 
the impression that they are being supplied with 
genuine cane sugar (such as “ Demerara”), whereas they 
are in reality getting sugar crystals which have been 
artificially dyed. In this way beetroot sugar is 
coloured and sold as “Demerara,” a natural product 
having been tampered with by admixture with an 
artificial dye. Whatever the real object may have been 
in the preparation of these sugars, it is obvious that 
tne proceeding enables one article to be substituted for 
another. The dyeing materials used belong to a class 
of substances which are chemically of a very compli- 
cated character. Some of them are known to be of a 
poisonous nature, while the action of others, when 
ingested, is unknown, while others, again, are asserted 
upon insufficient and unsatisfactory evidence to be non- 
Seisonoees. Apart, thereforé, from other considera- 
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tions, these cases afford an illustration of the im- 
propriety of tampering in such a way with articles of 
food, without, at least, an open statement of what has 
been done. Although in dyeing an article of food, the 
weight of the dye-stuff used must be exceedingly small 
as compared with the weight of the substance dyed, it 
must be admitted that the proper course of action in 
the present state of knowledge on the subject is, as far 
as possible, to prevent the use of dye-stuffs of the 
general character indicated for colouring articles of 
food, in view of probable abuse; and the public have 
every right to expect that natural food-products shall 
not be coloured with aniline derived dyes.” I have one 
other thing with regard to butter on which you asked 
me just now. I might mention in addition to what I 
have said about butter, that I have taken out the figures 
for 1898 and 1899 as to the samples of butter contain- 
ing boracic acid submitted in one of my districts. In 
1899, out of 67 samples submitted, 47 contained boracic 
acid equal to 70:14 per cent; in 1898, when only a few 
samples were taken in that district (only 9), three 
contained boracice acid, which is equal to 33 per cent. 
In another district in 1899, of 64 samples of butter 
taken 42 contained boracic acid, which is equal to 
65°62 per cent., and in 1898 in the same district of 50 
samples taken 27 contained boracic acid, which is equal 
fo 55 per cent. 


5851. Were these samples of fresh butter with no 
salt. ?—I do not know that; they were simply samples 
of butter submitted in the ordinary way under the 
Act, they were samples purchased as butter. 


5852. (Professor Thorpe.) Many of which turned out 
to be margarine, I suppose /—No, those are samples of 
butter not otherwise adulterated. But it is a very 
common thing to find boracic acid in mixtures of 
margarine and butter, and a very common thing to 
find it in margarine itself. There is that case to which 
you referred—the clotted cream case which has now 
gone to appeal. I have here a statement with regard 
to that. I believe that the matter has been referred to 
before your Committee, and it may perhaps be as well 
to mention it because it is a case in which apparently 
all the evidence that could be brought to bear on 
behalf of the defence was brought to bear. I ander- 
stand that one of the witnesses who has given evidence 
before you stated as much to the Committee, namely, 
that every effort was being made by the defendants to 
carry this case “to a successful issue” for the defence. 
I have here an extract from my report to the parish of St. 
George’s, Hanover Square, which is just published upon 
that case. That was a case of clotted cream containing 
0-464 per cent. of crystallised boracic acid (H.BO,). There 
is no doubt that the defence did their utmost to carry the 
case to what they regarded as a successful issue. 


2855. Do I understand that this case is still sub 
judice 1—A fine was inflicted, there was a conviction, but 
we have since been informed that the defendants intend 
to appeal. I mention it because you referred to it 
just now, and because I understand that it has already 
been referred to at some length before your Committee. 
My report says, “The case was strongly contested, and 
occupied the attention of the magistrate (Mr. Sheil) on 
three occasions, a number of medical and other wil- 
nesses having been called on behalf of the defendanis. 
Evidence was given in support of the vestry’s case by 
the Medical Officer of Health (Dr. Corfield); by Dr. 
J. Charles Jackson, Medical Officer of Health for 
Fulham; by Dr. Alfred Hill, Medical Officer of Health 
for Birmingham; by Dr. Allan, Medical Officer of 
Health for the Strand District; and by myself. 
Evidence supporting the vestry’s case was also given 
by Mr. H. Droop Richmond, analyst to the Aylesbury 
Dairy Company, who was present on subpena. Since 
the hearing of the case the defendants havo given notice 
that they intend to appeal.” 

3854. I think this will hardly help us much ?—That 
is all; but I thought ‘you would wish to have that. I 
thought you asked me whether there was a conviction 
in that case. There was a conviction after this hearing I 
mean, and the defendants were fined £10 and thirty 
guineas costs. 


3855. (Dr. Bulstrode.) You are, I think, opposed to 
the use of any preservative at all, other than common 
salt Yes, I am. 

3856. Are you opposed to saltpetre, too?—Yes, I am 
opposed to saltpetre also. 

3857. (Chairman.) How about “trade continuity” in 
saltpetre ?—In tbat case “trade continuity ” is a factor, 
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but then, of course, saltpetre is a thing that ought not 
to be used. 


5858.(Dr. Bulstrode.) You think that supposing all 
preservatives cannot immediately be done away with 
their nature should be stated. Is that your posi- 
tion Certainly ; if they cannot be done away with, 
then a full and very clear statement of the nature of 
the preservative and its amount should be given to the 
purchaser. 


3859. And also, I think, you say their probable 
efiect i—And their probable effects. 


5860. Would that not be rather difficult in some 
cases /—Since the people who use these things and 
advocate their use assert that there is no harm what- 
ever attaching to them, they have no doubt got good 
grounds to go upon, and I suggest that they should 
give those grounds. 


3861. On the label ?—On the label. 


3862. Do you think that actual cold storage is neces- 
sary in order that milk may be supplied without any 
preservative ’—Cold storage I think appears to be 
necessary in very hot weather, but cold: treatment 
immediately after the milk is drawn appears to be 
sufficient under all ordinary circumstances. 


5863. We have had it raised as an objection to the 
cold treatment immediatelv after drawing the milk, 
that many farms are not supplied with a proper water 
supply. Would you regard that as a reason for allow- 
ing the use of preservatives Certainly not. I think 
that in the first place, if I may say so, one of the very 
first essentials of a farm that supplies milk is that it 
should have a proper water supply. Large dealers and 
large companies now insist upon their farmers having 
a proper water supply, and I am told further that 
there is no real practical difficulty against farmers 
providing themselves with the apparatus for cold treat- 
ment. 


6864. It is actually illegal under the Dairies, Cow- 
sheds, and Milk Shops Order, to have a cow shed or a 
dairy without a proper water supply, is it not?—I am 
not familiar with the Act; but I believe that it is so. 


35865. We have had it in evidence that as much as 
80 grains of boracic acid have been found in a pint 
of miik; that is in excess of anything you have found, 
XY gather 7—I have had as much as 100 grains per gallon, 
but that which you mention is rather more, of course. 
I may perhaps say that the estimation of boracic acid 
until recently has not been a very easy matter. 


3866. Would you say that there would be a difficulty 
in defining the amount both of boracic acid and formal- 
dehyde, owing to the difficulty of accurately estimating 
those amounts ?—Not so far as boracic acid is con- 
cerned. Boracic acid now can be estimated very fairly 
accurately. I have no difficulty in doing it; but it is 
a process which requires considerable care. As for 
formaldehyde, I have already stated that we are not 
yet in possession—at least I am not yet in possession of a 
process which I regard as sufficiently accurate to enable 
me to certify under the Act. 


3867. Therefore you do not think a suggestion, which 
I daresay you are familiar with, made by Dr. Rideal and 
_ Dr. Foulerton, that 1 in 50,000 should be used, would be 
easy to carry out in practice?—Do you mean to detect 1 
in 50,000 ? 

3868. Yes?—I think you can detect it; there is no 
difficulty about detecting it qualitatively. 

3869. Quantitatively 7—To determine it quantitatively 
is a matter upon which I am not yet prepared to make a 
definite statement, but I have little doubt that one would 
be able to determine the quantity also, probably by a 
colour process. 

3870. You know this paper by Dr. Oscar Liebreich, I 
expect (showing pamphlet to witness) ?_—I have had it sent 
to me, but I have not read it yet. 


3871. He makes this statement: ‘On the other hand 
it has been pointed out that the method for the chemical 
quantitative analysis of boric acid is far from perfect. 
This must be conceded” ?—I do not concede it at all. I 
should never have gone into court on these cases unless I 
had got a certificate based on an anlysis which was ab- 
solutely satisfactory. I may perhaps add that in order 
to satisfy oneself on a point of that sort you must make a 
number of blank experiments, adding a certain definite 
amount of boracic acid to samples of milk, and finding 
it again within certain limits of error; and until you 
have done that you have not got a satisfactory process. 
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But I have done that, and therefore my process is, I 
think, satisfactory. 


5872. (Dr. Tunnicliffe.) I should like to ask you a 
question with regard to a statement of yours to this effect 
—you say that if a chemical preservative is present in 
food in sufficient amount to exert a specific effect on that 
food that fact of itself is sufficient to show that the in- 
gestion of food by the consumer must be injuriously 
affected; would you give the Committee some of the 
steps of the reasoning which has led you to that conclu- 
sion /—If a chemical is capable of producing an antiseptic 
effect, that is, of preventing the decomposition of the 
food, which decomposition it must go through during 
the process of digestion, it plainly must arrest the action: 
of the process of digestion upon the portion of the food 
which contains the preservative. That is on theoretical 
grounds, and one would expect that it would be so; but 
there are definite experiments which give positive evi- 
dence upon the point. Dr. Rideal, for instance, has 
shown the retarding effect of formaldehyde solutions on 
the digestion of milk—I think it was. My, own experi- 
ments which I quoted just now, have shown the effects of 
formaldehyde also, and although it is true that experi-~ 
ments carried on outside the body are not, of course, the, 
same as experiments carried on within it, there are a 
number of experiments which have been carried out, and 
I believe you have had them before the Committee, upon 
animals, which have shown the retarding effect of pre- 
servative chemicals. I do not know whether I have quite 
answered your question. 


0873. This is the point I should like to put to you: 
do you think it is possible to add formaldehyde in such 
proportion as, while sufficient to ensure its preservative 
effect, will be incapable of exerting an action upon diges- 
tion ?—No, I do not think it is possible, because so long 
as it is present in sufficient amount to prevent the action 
of the digestion process, or to retard the action of the 
digestion process—and if it preserves the milk it must be 
present in such an amount—then the digestion process is 
injuriously affected. 


3874. Would it not be possible to add it to such an 
extent that it would inhibit the growth of the organisms 
causing decomposition, but at the same time would not 
inhibit the action of the enzymes causing digestion /—That 
may be a matter of experiment, but I should be disposed 
to think not, because after all the process of digestion is 
a process very similar to the process of decomposition by 
organisms which the preservative is added to prevent. 


3875. With regard to your experiments with formic 
aldehyde, are you aware of the fact that milk containing 
1 in 10,000 of formic aldehyde is practically undrinkable? 
—No, Iam not. I think that 1 part in 10,000 is a very 
small amount; it would be objectionable to drink it from 
my point of view. Do you say it is undrinkable on 
account of the taste? 


3876. It is undrinkable from the point of view of taste? 
—I do not think so. I do not think it would be tasted. 
Of course it is not 1 part in 10,000 of formaldehyde ; it 
is 1 part in 10,000 of formalin, which is a 40 per cent. 
solution of formaldehyde. ° 


3877. You can take it from me that you would taste 
that?—I do not think so, but I will not assert the con- 
trary; I have not noticed the taste when I have tried it.* 


3878. (Professor Thorpe.) The only question that I wish 
to ask you about is from the very practical point of view 
of the working of the Food and Drugs Act. Assuming that 
the Committee came to the conclusion to recommend, and 
it became law eventually, that preservatives should be de- 
clared, would the proviso that also the amount should be 
stated prove a difficulty in working the Act?—Yes, I 
should think that would be so, because cases would then 
probably largely go upon whether the quantity stated by 
the public analyst was or was not correct, and there might 
be—if I gather that to be the trend of your question—a 
good deal of troubze in regard to that and expense on both 
sides, in all probability in regard to expert evidence. 


3879. Now, although it is, as you say, a matter of com- 
parative ease to determine approximately the amount of 
boracic acid, the determinations have not that rigorous 
accuracy which many quantitative determinations made in 
connection with the Act possess, I believe ?—I should say 
they have quite enough accuracy for the purposes of the 








* Note by Witness.—In view of the very powerful effect 
produced when the formelin is present in the proportion of 
one part in 10,000, I consider that its use in the proportion 
of one in 50,000 would still ke most objectionable. The 
reduction of the proportion to this extent is of no great 
significance. 
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Act, which are not, of course, processes of a kind, as I need 

not tell you, which can be compared with the stringent 

gravimetric processes in mineral analysis. That, of course, 

is the-case. But at the same time one gets what we 
should professionally call very good results if the boric 
acid estimations are carried out carefully. I admit that 
it is a troublesome thing, but I have found that I get very 

satisfactory results; I mean the error from the point of 

view of the Act is not of any importance at all. If the 

process is worked properly I should expect another analyst 
working on the same sample to come very close—quite 

close enough for the purposes of the Acts. 


3880. But the difficulty arises at once when a limiting 
value is insisted upon ?—Yes. 


3881. And the court would probably be hampered 
by a conflict of evidence ?—Yes, I think that is very 
likely, in fact there is no doubt that that would 
be so, but then that has always been the case 
in all these questions involving food analysis. It was, of 
course, the case with milk and the case with butter, and 
it is so still. Considerable differences of opinion may 
certainly arise. I am bound to admit that in the case of 
the determination of boracie acid we should, at any rate, 
at first meet with a good deal of difference of opinion. In 
a case of my own the other day, in which a sample of milk 
was analysed by another public analyst, the defence in- 
formed me that I was quite wrong, and that my col- 
league had got very different results. I was shown a copy 
of the certificate, and the results had been miscalculated 
by the legal gentlemen concerned. From the results given 
in the certificate it appeared that my colleague had found 
twice the amount of boracic acid that I had found. I need 
hardly say that that evidence was not produced on behalf 
of the defence. 


3882. You have not exactly struck the point I mean. 
Of course, there are conflicts of opinion in regard to food 
and drug cases, but this conflict of discussion really does 
not matter to the Bench when it relates to whether a 
sample of milk was adulterated with 12 per cent. of water 
or 10 per cent. of water /—Quite so. 

3883. It is the fact of the adulteration to the prejudice 
of the consumer which is the material point?—Quite so. 


3884. Therefore a discrepancy of that kind between in- 
dividual analysts does not very much matter, but when 
individual analysts differ as to when they arrive at a limit- 
ing value, it might entirely upset the case ?—It would 
there is no doubt, be a matter of considerable difficulty, I 
quite agree. 

3885. Therefore you think it would be extremely diffi. 
cult in many cases to get a conviction if a limiting value 
in this way were insisted upon ?—I certainly quite agree 
that the difficulty of getting convictions would probably be 
considerably increased. - 


3886. That is the case with boric acid ?—Yes, I thins so. 


Mr. Atrrep James DE Harzzs, 


5899. (Chairman.) You are analyst to the Dairy Trade 
Protection Society?—I am. 


3600. And you represent them betore this Committee ? 
—Yes. 


3901. In the first place, you are an analyst of consider- 
able standing—20 years, I think /—Yes ; J am. 

3902. And a Fellow of the Institute of Chemistry and 
other learned societies /—Yes. 


3903. I think you are prepared to speak from an ex- 
tended experience as to the presence of preservatives in 
dairy produce, and the necessity or otherwise for their 
use?—Yes. The first thing I should like to draw the 
Committee’s attention to is the times of arrival of the 
milk trains in London. Leaving out of account the trains 
that only draw from a short distance, the long journey 
trains are practically recognised as two every day. The 
London and South Western Railway, for instance, has a 
recognised milk train arriving at Waterloo, or supposed 
to arrive at Waterloo, at 10.43 in the morning; but I 
find, as a matter of fact, it generally does not arrive till a 
quarter past 11. 

2904. Is that with the morning’s milk ?—That is with 
the morning’s milk. The other recognised milk train on 
that line is timed to arrive at 12.35 a.m. in the middle of 
the night; but that usually arrives at half-past one; that 
is, with the afternoon’s milking. 


3905. Those are both Ighg-distance trains ?—Yes, 
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5887. In the case of formalin your experience as am’ 
analyst, I suppose, would teach you that the difficulty 
there would be still greater ?—Undoubtedly. 


5888. Why would it be still greater /—Because formal- 
dehyde, as I need hardly say, is a very awkward thing to 
deal with. It is a gas in solution, and the only method 
which appears to promise any satisfactory result for the 
purposes of determination in such an article as milk is a 
method which would be based upon a colour reaction, and 
not, as in the case of boracic acid, either upon a direct 
weighing of the substance separated on a titration figure ; 
and, of course, in cases of colour reactions there is always. 
a possibility of considerable difficulties arising. 


5889. There is a further difficulty, is there not, as re- 
gards formaldehyde that it is a substance which is liable 
to polymeric change ?—That is so. : 


5890. And therefore a method which would enable you 
to detect it in one case need not necessarily enable you 
to detect it, much less quantitatively estimate it, in 
another ?—That is so. 

3891. That is an additional difficulty there /—Yes, that, 
is an additional difficulty. 


5892. It is also true, is it not, that formaldehyde is a 
very reactive substance /—It is, very. 

3893. There is some ground for belief that it acts chemi- 
cally upon the casein, for example, in the milk ?—I think 
there is no doubt about it. 


3894. And it disappears, therefore?—To a certain ex- 
tent it enters into some form of combination, no doubt 
with the casein. 


5895. Therefore a milk vendor might in good faith only - 
add the legal limit, or he might indeed, in bad faith, ‘very 
much increase the legal limit, and it would not be possible 
by any known method to substantiate how much he did 
add? How much he orginally added ?—Certainly not. 


3896. (Chairman.) Have there been any experiments. 
on the absorption of formaldehyde by the casein ?—Yes. 
You could not, as a matter of fact, I quite agree, find the 
original amount of formalin added so far as we at present. 
know. - That no doubt is the case, 


3897. (Professor Thorpe.) Therefore it would make the 
practical carrying out of any suggestion as to the definition — 
of amounts or the limitation of amounts a very difficult, 
thing to effect?—It would be a very difficult thing in 
regard to the amounts originally added. Of course, in 
the case of formalin you might limit possibly the amount 
of detectable formaldehyde. 


5898. But the ambiguity surrounding the whole busi- 
ness would be such that it would be extremely difficult to 
gain convictions in a court of law ?—It would increase the 
difficulty very considerably, especially in the case of for- 
maldehyde, undoubtedly. 


F.1.c., called; and Examined. 


exactly so. Of course, there are a great many other trains: 
that bring milk ; but these are the recognised milk trains 
and they bring milk from long distances. 


3906. Outside what radius ?—I do not know that I could 
exactly say how far. 


5907. Approximately, what do you call a long distance? 
—I should say 50 or 60 miles is the extent of the local 
traffic. No doubt, these long journey trains pick up milk 
all the way up the line as well; they bring it from a 
distance, and they also have churns put on at intermediate 
stations. The same remark practically applies to alk the’ 
lines delivering into London. I have the times of all the 
trains here, and to save time I might say that it practi-- 
cally comes to the same thing, namely, one recognised 
train in the morning, and one recognised train in the 
middle of the night. There are a great many other trains 
that are bringing milk ; but the recognised trains seem to 
me to be practically two for each line of railway. The 
morning trains naturally bring the morning’s milking and 
the midnight trains also bring the afternoon’s milking. 
If you notice the time at which the morning’s milk arrives 
in London, you will see it is too late for the morning’s 
delivery in London, and it necessarily has to wait over for 
the afternoon ; but the cows give much more mk in the 
morning than they do in the afternoon, whereas less milk 
is required in the afternoon than in the morning, and con- 
sequently a good deal of that milk is kept over until the 
following day. Sometimes it is kept at the country end 
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of the line, and sometimes it is kept here in London at the 
stations by the wholesale dealers, so that the milk is fre- 
quently 24 hours old before it is served out to the cus- 
tomers at all. The same remark epplies to the afternoon’s 
milk. That comes up in the middle of the night, and 
clearly that is not wanted then, and it cannot be used 
till the following morning. It is then 24 hours old and 
upwards before it is delivered to the consumers. 


~ 3908. I do not quite follow that ?—The milk is milked in 
the afternoon—I cannot give you the exact time ; about 
four o’clock in the afternoon—I mean the long journey 


milk. 
3909. In summer ?/—Yes. 


3910. At four o’clock?—Yes, and it arrives in London 
about midnight. 


3911. How often do they milk the cows in summer ?— 
Twice a day. 


3912. And the last time is four o’clock in the afternoon ? 
—I would not like to say the exact hour it is milked at ; 
sometimes it is four, and some farmers will milk earlier. 
In the country generally the cows are milked only twice a 
day—in the morning and the afternoon. That afternoon’s 
milk, milked, say, at four o’clock, arrives in London at 
midnight or about midnight ; it cannot be used till the 
next morning. It may be taken from the stations, 
or it may be left at the stations. I may say 
that I have a man who is going round the stations 
constantly collecting samples of milk from farmers, and he 
is always employed at that. That milk goes out, perhaps, 
on the dairyman’s six o’clock round, when it is 24 hours 
old. 

3913. How is that? You say it is milked in the after- 
noon at four o’clock, and it is delivered at six o’clock the 
next morning ?—I beg your pardon. It is 12 hours old, 
I should have said, of course. But with the morning’s 
milk it is milked early in the morning—I think I have 
made myself clear there—and it is frequently 24 hours 
old before it is delivered to the consumers. 


5914. What do you deduce from that?—Simply as I 
say in my proof of evidence that there is need for keeping 
milk from 24 to 36 hours old. When a customer gets his 
miik he does not know that it is 24 hours old, and the 
milk must certainly be prepared to stand 12 hours with 
him. It is not all consumed the moment he receives it. 


3915. I ask again what do you deduce from that ?— 
That some method of preserving milk must take place. 


cd 
5916. What is that method to be?—As the lesser of 
two evils, multiplied micro-organisms or the presence of a 
preservative, I consider that a boron-base preservative is 
the safest and the best thing that is in the market. 


3917. What is the method now in regard to the milk 
supply of London ?—In some cases the milk is cooled. 
Cold storage is employed, and unquestionably that will 
keep milk fresh for a considerable time. I know of a 
case where milk is cooled down to 40 degrees, and it 
arrives in London only a few degrees higher than that, 
and that certainly will keep it ; but those who have not 
cold storage and who cannot apply cold storage, who have 
not cold water even—and there are many farmers in this 
country who ha¥e not cold water—cannot possiply cool 
their milk below 60 degrees. * 


_ $918. What business have they to have a dairy, then, 
if they have no cold water ?—Our farmers throughout the 
country have certainly not all got cold water. 


3919. Are there not certain provisions that they have 
to comply with ?—I am not aware of it. 

3920. Not in regard to their milk supply ?—I am not 
aware of any. 


3921. You have never heard of any ?—No. 


5922. As a matter of fact, a great deal of the milk trade 
of London is carried on without preservatives, is it not? 
—Yes, there is some unquestionably carried on without a 
preservative. : 


3923. I asked you if there was a great deal?—My ex- 
perience would lead me to believe that there is an enor- 
mous amount of preservative used and far more than 
anyone has any conception of. 

5924. Would you say that 50 per cent. of the milk 
which comes to London contains no preservative ?—It 
may do. 

5925. But you cannot say ?—I could not say that. 

3926. You do not know that?—I know there are some 
milkmen who make a strong point of not using preserva- 
tive, and who are very careful to draw their milk from 
local sources quite near London ; the difficulty is when 
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we come to the long journey trains ; milk a long distance My...4, J. de 


away from London has got to be kept tor from twenty-four Hailes, ¥.1.c. 


to thirty-six hours. 


5927. What would you call a short distance from Lon- 
don /—Forty miles, or something of that sort. Milk will 
keep naturally sometimes for a longer time than twelve 
hours. 


5928. Would you go as far as to say thatit isimpossible 
to supply milk to London from a greater distance than 
forty miles without the use of preservatives /—I would not 
exactly like to say that ; I would say this unhesitatingly, 
that the milk trade as it is at present carried on cannot be 
carried on without the use of preservatives. 


5929. Would that not be an effective objection to every 
reform, that the thing could not be carried on as it is at 
present /—Yes, I quite see the point. 


5950. What are the chief preservatives used ?—For- 
malin, that is to say a 40 per cent. solution of formal- 
dehyde and boron base preservatives. 


5931. Which of these are most general in your experi- 
ence /—Until comparatively recently boron-base pre- 
servatives have been used, but somewhat recently 
formic aldehyde has come into use. I do not know: 
that I can say to what extent it is used, but it certainly 


is very much in favour with the milk trade, on account. 


of its being so easily applied. 


5952. Would you see any objection to making 4@ 
declaration necessary on the part of the purveyor ?—~ 
Yes. I see very grave objection to it. I think it is 
an impossibility if one considers the way in which the 
Food and Drugs Act is carried out. One could hardly 
expect the vendor of a small quantity of milk to a child, 
for instance, to tell that child over the counter that the 
milk is preserved milk. The way the Food and Drugs 
Act is carried out in the present day is mostly this: An 
inspector does not call himself, but sends someone as 4 
kind of a trap into a little shop in London—a gir] nerhaps 
will be sent in, and she will ask for probably half a pint of 
milk. It is bought; the vendor has no idea, of course, 
that it is going to be analysed; but then when the pur- 
chase is completed, in steps the inspector and says, “Th’s 
has been bought for the purpose of analysis by the 
public analyst.” 

3935. On behalf of the Dairy Trade Protection 
Society, would you object to any declaration being 
exacted from the vendor ?—Yes. 

3954. On the ground that it is impossible?—It is 
impossible, I think. Ido not see how you can possibly 
label all milk. 

3935. You said it was impossible. Are you going to 
modify that ?—No, I think it is impossible. 

3936. Has it been found impossible in other coun- 
tries ?—I do not know to what extent the declaration 
is made in other countries; but it is not allowed, I 
believe. 


3937. Are you aware of the system of declaration :n 


‘the United States ?—No. 


3938. Then, when you say that it is impossible it is 
pure matter of speculation there 7—I mean this: If, of 
course, a notice in the shop would convey to all the 
purchasers that the milk was preserved, if that was 
accounted sufficient, then it would be possible; but if 
the vendor is to tell every person who comes in that 
the milk is not sold as fresh, but as preserved, and he 
will have always to do that, because he will never be 
sure that it was not preserved—it becomes an impossi- 
bility ; it becomes impracticable, that is to say. 


3959. But suppose it were mads3 an offence to sell 
milk which is not fresh under the name of fresh milk, 
would you consider there would be any injustice in 
that ?—I think it would be very hard indeed ; it would 
create a monopoly. 


3940. Do you think it would be hard upon the 
vendors ?—Yes ; all those suppliers of milk who have 
got milk from near London could do it, but those who 
have to draw from a long distance away could not 
do it. 

3941. The same would not apply to the butter trade, 
I suppose ; you would not object to a declaration there? 
—Yes, I think it would be extremely difficult. The 
same thing would occur there. Is the vendor to tell 
every customer that his butter contains a preservative ? 

3942-43. What I mean is that he would not be allowed 
to sell as fresh butter what was preserved butter, and 
he would have to sell things under their right name? 
—I feel] very strongly about the want of justice that 
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Hailes, .¥.1.c. person forgetting, omitting to state something that the 


law says he ought to state. It becomes impracticable 


Jan. 1900. in that way; it cannot be done. 





3944. Then do I understand that the Dairy Trade 
Protection Society is rather an association of small 
traders than of large traders ?—No, I do not think we 
can say that. There are a good many large traders 
belonging to it, as well as small ones; there are whole- 
sale men, and there are small shopkeepers belonging 
to it, too. 

3945. Therefore you do not hold a brief specially for 
the small trader ?—Oh, dear no. I rather like to work 
it down and see how it affects them. 


3946. But you recognise, do you not, that under 
modern conditions there is always a tendency to crus 
out the small trader ?—Yes. 


3947. When a trade becomes organised ?—Yes. 


5948. Whether in the interests of the trade or in the 
interests of the community +—Yes. I have been told of 
some farmers who send up their milk only once a day 
through both summer and winter, and the reason for 
that is that they live at such a long distance from the 
stations that it would be impossible for them to sell 
the milk at the price at which they do unless they did 
so, as they would have to keep horses especially to 
drive their milk to the stations. I believe that is the 
case with many of the farmers on the North Stafford- 
shire line. 


3949. (Professor Thorpe.) You think that that is a 
sufticient reason—because a man hag a certain inconyeni- 
ence in getting his milk to a station, therefore he should 
necessarily be permitted to put chemical preservatives in 
it?—No; Ido not think that is a sufficient reason, but it 
is a way out of a difficulty. 

3950. Are you not aware that very large organisa- 
tions in London deliver milk here without any preser- 
vatives ?—Yes, they have cold storage. 


3951. You say one difficulty is the practical impos- 


sibility of many farms getting a sufficient supply of 
-cold water ?—Sufticiently cold to cool the milk for pre- 


serving purposes. 

3952. A sufficient supply of cold water, I said ?— 
Yes. 

3953. There is a practical difficulty about that ?— 
There is a practical difficulty. 

3054. Is it a proper condition of things that a dairy 


should not have the means of a sufficient supply of cold 
water ?—One would like to see them have cold water, 


“but I have been asked again and again by men who 


have come to me and said: “ What can we do; we have 
not cold water, what are we to use for keeping our 
milk?” ; 


3055. That is to say, they have no water at all, or 
very little ~—They have water, but it is not cold water. 


3956. Have they no means of cooling it ?—I should 
think not. 

3957. Does it not occur to you that there is machinery 
now of a comparatively cheap kind which would enable 
them to cool any amount of water that is necessary 7— 
Yes; but we are dealing with people.who have not 
large sums of money to expend on cooling machinery. 


3958. You are dealing in fact with a trader who, 
because he must apparently exist, must do his busi- 
ness in a manner which is not altogether to the benefit 
of the community 7—No, we are dealing with the farmer 
at this moment. 


3959. We are dealing with the trader; he is a.trader, 
he is a milk vendor who is doing his work under con- 
ditions which are not on the whole to the benefit of the 
community; he is short of water, and he is short of 
the means of cooling it; is that so ?—That is so. 


3960. Is that a condition of things which you would 
say ought to go on?—No; if one could see some practi- 
cal remedy for it. 


5961. There are no practical remedies that you are 
aware of to meet such a condition of things ?#—No, I 
should suggest the use of a preservative. 


5962. That is the only practical remedy that you can 
suggest ?—As a cheap method. 


5963. As a cheap method ?—Apart from the question 
of cheapness ?—If the questiow of price does not come 
in, of course if the Government are going to lay down 
the plant, then it is another matter. 
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5964. You say in your précis that pasteurised or 
sterilised milk cannot be' regarded as fresh milk. Is: 
that so?’—Yes. Ido not regard it as fresh milk. 


3965. But would you regard milk containing preser- 
vatives as fresh milk ?~Yes, I should. 


5966. Now, why draw that distinction?—I consider 
that the milk has undergone a distinct change by sterili- 
sation; it is no longer what it was originally ; whereas if 
—perhaps I ought to draw the line here—I do not ap- 
prove of the use of formic aldehyde. 


5967. Why? That, I understand, from your showing, 
is used by your clients to a greater extent than any other? 
—They do use it, and they are annoyed with me for dis- 
approving of its use. But unfortunately I do disapprove 
of its use, on account of the effect that I know it has 
upon the casein of the milk; it hardens the casein. 


3968. Therefore, a fortiori, still removing it from the 
category of fresh milk ?—Certainly ; I would not use it at 
all; I would prohibit the use of formic aldehyde. 


3969. Then a vendor who is selling a milk charged with 
formic aldehyde is selling something to the prejudice of 
the consumer ?—I consider that he is. 


3970. Therefore an action would lie upon him under 
that particular count of the Act?—I think so. With 
regard to the boron-base preservative I can detect no 
change whatever in the milk. 


3971. You would still regard it as fresh milk?—I 
should regard it as fresh milk; in fact it is the lesser of 
two evils. If one has milk without a preservative anyone 
is obliged to have milk that contains an enormous increase 
of microbes; and I consider a preservative the lesser of 
the two evils. I would rather partake.myself of milk - 
containing a preservative than of milk which is on the 
way towards being sour.. One or the other we must have ~ 

5972. (Chairman.) Or sterilisation ?—Sterilisation ~al- 
ters the character of the milk. ae 


3973. (Professor Thorpe.) How about the microbes in 
Pasteurisation and sterilisation ’—Undoubtedly you have 


got rid of the microbes, but you have altered the character 
of the milk. nh 


5974. To what extent ?—I think it is very difficult to 
say. I do not think that we know at the present day to 
what extent we may have altered the character of the 
milk. We may have altered the character of the fer-. 
ments in the milk, and certainly we have driven out all 
the gases; the cream is no longer in apparently the same 
condition, and it will’not rise for some time as it does in 
fresh milk. 


5975. That may be due to a mere physical alteration in 
the milk?—It may be, but it may have very grave effects 
upon the health of invalids. 


3976.. That is a purely hypothetical statement, is it not, 
that it has “grave effects.” What is the evidence that 
there are any grave effects arising from ‘sterilised milk ?— © 


Pardon me; I did not say “grave effects” arising from 
. the use of sterilised milk. I said if changes have taken 


place in the milk, which I think is generally accepted ‘is 
the case in pasteurised_and sterilised milk, then may they — 
not produce very grave changes if children and invalids. 
were to be fed on this alone? It has never been tried for 
any length of time, but on the other hand we have had 
boric acid preservatives used for the last twenty-five years, 
ae we have not a single case on record of its doing any 
arm. 


5977. I will take you on that point; is it not notorious - 
that there is much greater doubt as to the evil effects of 
the use of boric acid in milk than there is as to the 
evil effects of pasteurised or sterilised milk?—I have 


never heard of any evil effect produced by the taking of 
boracised milk. 


5978. That is not my question?—But I do not re-— 
member having heard of sterilised milk or pasteurised 


milk being used at present for any considerable length 
of time. 


3979. That is not quite an answer to my question ; I 
asx you, is there not notoriously much greater doubt con- 
cerning the action of boracised milk than there is as to 
the evil effect of drinking sterilised or pasteurised milk? 
—Yes, I think there is a general opinion that certainly 
boracised milk is objectionable, but to my own mind there ~ 
is no objection to it, and I never heard of any proof that 
there was. It seems to me that this is a question that 
has been raised by one or two people, and a great stir has 
been made about it; but seeing that it has been in use 
for a quarter of a century, surely if it is doing such terri- 
ble damage as is supposed, why there would have been 
thousands of cases and hundreds of thousands of cases. 


MINUTES OF 


There is not a large town in the kingdom that is not being 
served with boracised milk, and yet we cannot find a single 
instance where it has done any damage. 

3980. That perhaps is open to question, is it not; or 
do you make that statement as an affirmation ?/—Yes, I 
have not heard of any case. 


3981. That is your individual opinion ?7—Yes. 


3982. Are you aware that there are already large com- 
munities which are exclusively served with sterilised or 
pasteurised milk ?—No, I am not aware of that. I know, 
of course, that these things are for sale, but I have not 
heard of their being consumed in large quantities as a 
regular thing, or of large communities being served with 
such milk as a regular thing. I know, of course 

3983. (Chairman.) Is it worth proceeding to argue 
about it? Is not the broad fact this: that on the conti- 
nent milk, as a rule, is drunk cooked or pasteurised, and 
in this country it is drunk raw?—I believe it is so in 
Denmark ; I believe it is pasteurised in Denmark. 

3984. Would you answer my question. Is it not the 
fact that on the Continent of Europe, from the South of 
Italy to the North of Denmark at all events, it is the 
practice to drink milk cooked and not raw ?—I was not 
aware of that. I am told that if preservatives are for- 
bidden in cream it will entirely do away with the cream 
trade. It would be quite impossible then to sell cream in 
pots. 


3985. Is all the cream that comes to London treated 
with a preservative ?—I believe all of it is that is sold in 
pots. 


3986. (Professor Thorpe.) You say in the course of the 
précis of your evidence that the reason for the prohibition 
‘n the case of butter, of preservatives in Denmark, is 
probably a species of protection. Will you kindly ex- 
plain what you mean by that ?—Yes, I think that we have 
been making in Ireland butter of increasingly good 
quality which has been preserved; Denmark has known, 
I suppose, that we have been cutting their trade very 
narrowly, and they have been afraid of being ousted 
altogether ; preservatives used to be used in Denmark, 
and they have forbidden their use. Preservatives are no 
longer used there, and they are making a bid for our 
butter trade. 


3987. (Chairman.) Do you suggest that that was the 
motive of the Danish Legislature in passing that law ?— 
No, I do not like to say so straight off. 


3988. Then what is the use of saying it at all ?—I cannot 
prove that that was the motive, but I think in a great 
many of these cases, if we look behind them, we shall 
see that a species of protection has been at the bottom 
of them. ‘Take, for instance, the Swiss 

3989. I asked you this plain question ; do you suggest 
that the view which you have just mentioned influenced 
the Danish Legislature in passing that Act ?—I think it is 
quite possible. In Switzerland, if I may put it this 
way ? 

3990. Will you answer the question I put. Do you 
suggest that the motive of the Danish Legislature in 
passing that Act was as you describe?—I did suggest 
that, yes. . 

3991. Is it founded on anything within your own know- 
‘ledge 7—No, not on my own knowledge; but I would like 
_ to put it in this way—if we look at Switzerland 

3992. You were talking of Denmark just now. I think 
we had better keep to it ?—Yes. 


3993. (Professor Thorpe.) Do you wish to tell the 
Committee that any. considerable quantity of Danish 
butter ever came into this country charged with preserva- 
tives ?—I have understood so. 

3994. Do you know of your own knowledge that it did? 
—I have been told so. . 

3995. That is what you have been told ?—Yes. 


3996. You do not yourself personally know it 7—I am 
not in the butter trade. 

3997. But you are a person connected with the Dairy 
Association, you are an analyst of twenty years standing, 
and you are conversant with the analysis of dairy pro- 
ducts 7—Yes. 

3998. Do you mean again to say that relatively large 
quantities of Danish butter came into this country charged 
with a boric preservative?—Yes. I am quite certain of 
it. They were preserved with borax _until comparatively 
quite recently. I believe I am right in saying that in 
Switzerland the reason for the objection te boracisea meats 
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entering into the country had to do with protection. They Mr. A. J. de 


wished to counteract in some way the way America was Hailes, ¥.1.0. 


treating their imports into ‘the United States. Their 
imports were embroideries and watches, and there were 
heavy duties put on them. I understand that the reason 
why the Swiss people tried to prohibit the entrance of 
boracised meats was as a countervailing something to 
make the United States alter their feeling towards Switzer- 
land. Perhaps it is only my own opinion, but with regard 
4 RB ete I believe that is an absolute statement of 
act. \ 


6999. Assuming that that is so, that is not at all releyant 
to the case of Denmark ?—No, it does not actually apply 
to Denmark, of course ; but is it not possible that behind 
all this movement there is something that has very little 
to do with the health of the population, and that it is 
rather the question of the protection of various interests? 


4000. (Chairman.) Do you think a Legislature would 
aim at doing an injury to the English trade by prohibiting 
preservatives in its own produce? I do not quite follaw 
you? (No answer.) 


4001. (Dr. Bulstrode.) I take your opinion to be that 
the labelling of the meats or the labelling of the sub- 
stances as containing preservatives would be imprac- 
ticable ?—I think so. 


4002. Then if this Committee were to come to the con- 
clusion as the result of the evidence which is put before 
them by medical men and others that the use of preserva- 


tives should either be declared or not allowed at all, as. 


declaration, according to you, is impracticable, the only 
alternative would be to prohibit them altogether ?—I think 
it would come to exactly the same thing practically. 


4003. Do you think you are in possession of sufficient 
evidence to show that preservatives are necessary both in 
milk and butter ?—Yes, I think so—absolutely necessary. 

4004. Are you aware that the milk trade of Bir- 
mingham, ‘except 9 per cent. of it, is carried on without 


preservatives *—It ig quite possible; it altogether de- 


pends upon the distance that the milk has to be drawn, 
and the time it has to be kept before it reaches the 
consumer. 


4005. Do you see any difference between the conditions 
of Birmingham and of other large towns which would make 
the conditions of Birmingham exceptional?—I should 
think that Birmingham could get milk a great deal nearer 
than London is able to do, considering the size of it. 


4006. Are you aware that the use of boracic acid is pro- 
hibited in Austria ?—Yes, I have understood that it is. 


4007. Do you think that Vienna might have some diffi- 
culty upon your thesis m getting non-preserved milk ?——- 
I do not think they would ‘nave to go very far, would 
they ? 

4008. Take Brussels?—Brussels can certainly get it 
without going very far afield. 

4009. Or certain towns in Switzerland?—I should 
think they ceuld all get it. 


4010. Do you not think we have a very large amount 
of evidence to show that large communities may be sup- 
plied with milk without preservatives?—Yes, I quite 
believe that they can be if we can only have cold storage, 
but the milk will no longer keep as it is keenine at the 
present day—as people are acustomed that it should keep. 


4011. Is not the cooling of the milk, immediately after 
drawing, almost sufficient without cold storage?—No, I 
do not think it is. Consider the evidence I have brought 
before you with regard to the time that milk is kept. If 
milk is kept twenty-four hours it will not keep cool in 
that way. 

4012. How do the Aylesbury Dairy Company manage 


to carry on their supply without preservatives ?—I believe 
they have cold storage. 


4013. Here in London ?—Yes. 


4014. Are you sure about that, or is it that they only 
have cold treatment before the milk is sent off from the 
farms ?—I really do not know how the Aylesbury Dairy 
Company carry on their business. 


4015. Before giving an opinion upon this should you 
not have taken the trouble to ascertain how a large com- 
pany, reputed to supply a considerable portion of London 
without preservatives, does it? Would you not consider 
it desirable to have that taken into consideration? Sup- 
pose they do not adopt cold storage, and suppose that 
they only insist upon cold treatment immediately after 
drawing the milk—would that not aiter your opinion?—I 
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distance- 
4016. Then with regard to butter, do you think it is 
necessary in butter ?—Yes, I consider that it is. 


4017. And that, in spite of the fact that more than half 
of the amount of butter coming into this country 18 sup- 
plied without preservatives ?—In Denmark they use no 
preservative. 

4018. And the Danish butter is more than half the 
total amount of foreign butter introduced into this 
country, is it not ?—Yes. : 

4019. Still you think it is necessary ?—Yes. You can- 
not possibly get a sample of the Danish butter unless you 
happen to be in the market the very day it comes in ; Jt 
is all sold beforehand, as it will not keep. 


4020. It has already been kept a considerable time, as 
is proved by the fact that it is here ?—Yes, it will keep 
for a short time, but it has to be sold out—you cannot 
store it. 

4021. Are you in a position to state that in Denmark 
they hurry the butter away?—No, I do not know that 
they do. . 


4022. Would you be surprised to hear that they keep 
it for several days, and that they do not hurry it away ; 
and all this without preservatives ?—I certainly would be- 
lieve it if you say so. 

4023. Perhaps you will see it shortly in print?—Of 
course, they pasteurise the butter. I do not know 
whether you gentlemen happen to know what the taste of 
pasteurised butter is—it is very different from what one 
naturally considers fresh butter. 


4024. Personally, I eat a large amount of Danish 
butter, I candidly confess. 


4025. (Chairman.) Is it not the case that some of the 


largest creameries in this country use no preservatives in 


their butter?—I am not aware of that. I think that 


‘butter can be made without preservative, but it is a ques- 


tion of the possibility of its keeping. 
4026. That is not an answer to my question ?—1I do not 
know. 


4027. Would you kindly tell us whether you have any 
list of the traders or companies which form the Dairy 
Trade Protection Association?—I have not. I believe 
there are something over 1,000 members. 


4028. And there is no list kept?—There is a list un- 
doubtedly. 

4029. Could you supply it?—I have no doubt the secre- 
tary of the Association could supply you with a list. 

4030. Could you obtain it from the secretary of the 
Association for us ?—With pleasure. 


4031. Your evidence does not accord with a great deal 
that has been already put before us on behalf of the 


“dairy traders, and, of course, we should like to know 


exactly bow the opinion is divided ?—You see it is diffi- 
cult. There are plenty of dairy traders who are in a 
large way of business who have cold storage, and who are 
against the use of preservatives; there are, on the other 
hand, many dairymen who have no cold storage, and—I 
say it from years of experience—men who have come to 
me and asked me how they can keep their milk, as they 
cannot keep it; they say they must have a preservative. 


‘Theoretically I would myself rather have no preservative, 


‘but as a practical thing it is the lesser of two evils. 


4032. (Professor Thorpe.) But you say that you do not 
hold a brief for the small trader ?—No, I do not. 


4033. (Dr. Bulstrode.) With regard to cream, you said 
that if preservatives were prohibited the potted cream in- 
dustry would be destroyed ?—Absolutely, I am told. 


4034. Are you aware that the Aylesbury Dairy Com- 
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pany are able to carry on a trade in cream without pre- 
servatives /—For about three days only. 


4035. They do supply their customers with cream with- 
out preservatives ’—Yes. All these things are possible, 
but it is a question of time. The Aylesbury Dairy 
Company may have a few pots of cream, and sell them. 
It is all right if you can sell them at once, but if you are 
going to trade in potted cream you must have it so thas it 
will keep a week or a fortnight; and that is impossible 
without the use of a preservative. 


4036. Do they not trade in potted cream; is that not 
trade ?—I betieve if you get one three days old, or some- 
thing of that sort, you will find it is not what you would 
consider fresh cream. I have endeavoured to ascertain 
the health of workers in borax and boric acid factories, 
and the health of the workers is phenomenal. 


4037. (Professor Thorpe.) Better for it, in fact?— 
Better for it unquestionably. 


4038. (Chairman.) Their health is phenomenal ?—Yes. 


4039. Could you explain that term ?—I mean they are 
the better for it, as Dr. Thorpe has suggested. 


4040: You mean that their health is good ?—Their 
health is very good. 


4041. (Professor Thorpe.) Phenomenal means in con- 
sequence of boracic acid or borax, surely /—Yes, I think 
I am almost right in using the term. I have heard from 
these workers in borax that a case of illness is very rarely 
to be met with in their factories, and I can mention the 
names of these—Borax, Limited (they have men who 
have worked there from fifteen to twenty years), the 
Patent Borax Company, Limited, Birmingham; Howard 
and Sons, Stratford; the Agricultural, Chemical Com- 
pany, Glasgow; Glacialine, Glasgow ; and Joseph Towns- 
end, Limited. There is one thing I should like to draw 
the attention of the Committee to; I do not know 
whether it is before them. We have a standard work 
on “Applied Chemistry,” of which Dr. Thorpe is the 
eminent editor, and in which I find this expression :— 
“Boric acid, H,BO,, is largely used as a preservative of 
food. Like borax, it has gained favour, because of its 
harmless character, which particularly adapts it for food 
preservation. Fish have been preserved on a large scale 
by means of boric acid, and with very satisfactory results. 
The dry boric acid is placed in very thin alternate layers 
between the fish in barrels. It is also used in solution 
for the same purpose, both methods being stili in use, in 
Sweden particularly. As an antiseptic, dressing for 
wounds, etc., boric acid has gained favour, on account of 
its non-poisonous nature, and the fact that 5 per cent. 
solutions can be used without causing irritation to the 
most delicate surfaces. The varying influence of boric 
acid upon different fermentations has been investigated 
by Herzen. He finds that the conversion of starch into 
glucose by the ordinary or pancreatic ferment is not in- 
fluenced by boric acid, even when the menstruum is a 
saturated solution.” 


4042. Who was the author of that article ?—The article 
J am reading from is the article on disinfectants, and it 
is written by Allen, a public analyst. It goes on to show 
the harmlessness of boric acid, and a little later on we 
have an account of what boric acid is used for, and 
actually it is recommended for the use of milk :—“ Borax 
in the proportion of one pound to 100 gallons of milk 
has been used as a preventative of decomposition during 
the summer months, when milk is prone to change, and 
it has undoubtedly a powerful action, for it is quite pos- 
sible to keep milk sweet for from three to four days in the 
height of summer under such conditions.” That is in a 
standard work ; and I say that to my mind it is hardly 
fair that a man should be prosecuted when such state- 
ments are made in a standard work that has only been out 
nine years. 

4043. (Dr. Bulstrode.) That is a good long time for a 
standard work ?—Not for a standard-scientific work. 
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FIFTEENTH DAY. 





Tuesday, 16th January, 1900. 





PRESENT : 


The Right Hon. Sir HerBert MaxweEtt, Bart. m.p., F.R.s. (Chairman). 


Professor T. E. THorpE, F.R.s. 
H. TimBreLL BuLSsTRODE, Ksq., M.D. 


F. W. TunnicuiF¥s, Esq., Mp. 
CHaRLEs J. Huppart, Esq., Secretary. 


Mr. Avexanper G, R. Fovutzrron, called; and Examined. 


4044. (Chairman.) You are bacteriologist to the Mid- 
adlesex Hospital, I believe ?—Yes. 


4045. And a Fellow of the Chemical Society ?—Yes, 
and a Fellow of the Royal College of Surgeons. 


4046. Also Lecturer on Public Health to the Middle- 
sex Hospital Medical School ?—Yes. 


4047. We understand that you have arrived at certain 
conclusions in regard to the use of preservatives in food 
as to whether it is desirable that any restriction should 
be placed upon them?—Yes, I think that preserva- 
tives in milk are necessary to a certain extent, especially 
in the case of small retailers who have to supply the 
poor and cannot get rid of their surplus stock of 
milk as larger dairies can. I think that for the 
ordinary individual who takes a small quantity of milk 
the amount used of those preservatives, boric acid and 
formic aldehyde, is absolutely harmless. On the other 
hand, I think that for an invalid or achild the amounts 
might be, and probably in some cases would be, 
decidedly hurtful. I think that boric acid might be in- 
jurious because in the amount that it might be taken by 
an invalid or a child it is capable of producing toxic symp- 
toms; but I do not think the formic aldehyde would 
produce toxic symptoms, though I think it might make 
the milk a little less digestible. On those grounds I 
think that the public ought not to be allowed to buy 
preserved milk without knowing that it is preserved, 
in order that invalids and children may be guarded 


4048. Have you formed any opinion as to what is a 
safe amount of each?—The amounts which I think 
are safe for the average individual are 35 grains 
per gallon of boric acid, and about 1 in 50,000 of for- 
mic aldehyde, that is to say, supposing that not more 
than a pint of milk or thereabouts is taken a day. 

4049. One part in 50,000 of formic aldehyde did you 
say /—Yes, and one part in 2,000 of boric acid; that is 
enough to keep milk sweet for about 24 hours. 

4050. Have you any opinion as to the period after 
milking at which these preservatives should be added 
to the milk?Immediately. Ido not think they ought 
to be used to keep a stale milk; but they ought to be 
used to keep a good milk sweet. 

4051. Do you know whether it is the case that it is 
not the usual custom to add them immediately after 
milking ?—That I know nothing about. 

4052. You do not know where these preservatives 
are added ?—No. 

4055. Of course, if they are added by the vendor a 
considerable interval must take place between milking 
and the time the milk comes into the vendors hands? 
—I take it that in a large number of cases the milk 
comes into the vendor’s hands possibly within twelve 
hours of milking at any rate, and very often earlier. 

4054. There might be considerable bacterial activity 
within that time, might there not ?—There always is I 
think. 

4055. It would be desirable to stop it ?—Quite sn. 

4056. By the early application of the preservative? 
-—Quite so. 

4057. That is if applied at all ?—~Yes. 


4059. You sp ke of the difficulty of small vendors in 
poor neighbourhoods. Is that difficulty insuperable ?—I 
take it it is from the nature of things, because a small 
vendor gets a certain supply of milk, and he must 
sell off what he has to a certain extent. I take it that 
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get a good fresh milk. 


4059. Under the present system?—Under the present 
system. 


4060. But do you think that the present system is not 
capable of being modified so as to ensure a good supply 
to most districts?—Not without doing away with the 
small retailer. I think a large dairy company can always 
supply a good milk without a preservative, because they 
have got means of getting rid of their surplus milk. They 
get their milk up twice a day from the country, and they 
have a large clientéle ; if any milk is left over it may be 
sterilised and put up in bottles, or it can be used for 
cream or for butter ; a small retailer cannot do that. 


_ 4061. Are you aware of the circumstances which prevail 
\n large towns in foreign countries ?—No, except that I 
hear the use of preservatives ig prohibited abroad in a 
good many places. I think the difficulty really only 


arises in very large towns where milk has to be brought in 
from a long distance. 


4062. What I want to arrive at is whether you consider 
the interests of the small vendor as superior to those of 
the general public ?—No, certainly not. 


4063. Do you consider the interests of the general 
public in poor districts would suffer if the small vendor 
cisappeared ?—Not at all; they would be improved. 


4064. The supply would still be kept up b 
means ?—If it could be; if you could b ae ne 
small vendor and allow none but large dairy. companies it 
would be an excellent thing for the public health: but 
I do not know whether it would be practicable. ; 


4065. Do you think the notification of the presence of 
a preservative is desirable /—From the public health point 
of view I think it is essential, so that the public may know 
whether the milk they are buying is fit for invalids as 
well as for ordinary use. 


4066. It has been represented to us that that would 
be nearly as fatal to the small vendor as prohibiting the 
use of preservatives altogether ?—I do not think it would, 
because even poor people must get milk, and they will 
get it somehow. I do not think any trade interests oucht 
to be allowed to stand in the way at all. 4 


4067. Would you see any difficulty in requiring a de- 
claration of the amount of preservative used ?—I do not 
think that would be necessary if the amount allowable 
were fixed. If a milk were sold as preserved milk. or 
under some such name, I do not think it would be neces- 
sary to state the exact nature of the preservative or the 
amount, if those were fixed officially. 


4068. There are other articles of food besides milk and 
dairy produce which contain preservatives, are there not? 
—Yes, I believe so. 


4069. Have you any experience of those, or any views 
upon that part of the question?’—The only views thai; T 
have are that they should all come under the same regula- 
tions as milk—that if preserved then the preservative 
should be declared ; but I do not think that a preserva- 
tanesie so necessary in the case of other foods as it is with 
milk. 

4070. I suppose that sterilisation would assist the pre: 
servation of milk, would it not ?—Decidedly. 


4071. Especially if it were bottled ?—Yes, but then I 
believe that is expensive. 


4072. Have you formed any estimate of the expense :—- 
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No, I only know that sterilised milk in bottles is much 
more expensive than it is when bought in bulk. 

4073. Where? In London?—In London. In Paris at 
the present moment, in some of the hospitals, it has been 
found necessary to supply sterilised milk for children, 
because it is found that the poor people cannot buy it, and 
therefore it is given them from the out-patient department 
of the hospital. 

4074. Have you any knowledge of the system in Copen- 
hagen /—No, I have not. 

4075. The expense would be mainly a question of 
management and system, would it not ?—I believe so. 


4076. Then I understand that generally you are in 
favour of declaration rather than prohibition /—Yes. 


4077. (Professor Thorpe.) I believe you-have made a 
number of experiments in conjunction with Dr. Rideal ? 
—Yes. 

4078. And of course you are generally familiar wit 11s 
work ?—Yes. 

4079. He has no doubt shown you the results of his 
experiments relating to the change of milk under the in- 
fluence of yarious antiseptics and preservatives /—Only in 
connection with the boric acid and formic aldehyde; I 
believe he has done others, but I do not know anything 
about those. 


4080. We will confine ourselves to the action of boric 
acid and formaldehyde. You have already told the com- 
mittee that you share Dr. Rideal’s view that one part of 
boric acid in 2,000, and one part of formaldehyde in 
60,000, are sufficient /—Yes. 


4081. Do you know that Dr. Rideal’s experiments on 
milk containing those amounts of preservatives actually 
show that they have little or no practical effect in prevent- 
ing the change in milk ?—No, I was not aware of that. 

4082. Are you familiar with the amount of formic alde- 
hyde which is recommended by the company that vends 
formic aldehyde for the purpose of preserving food {—I 
do not know, ,but I gather that it is about 1 in 50,000. 

4083. It is not more than 1 in 50,000?—No, I think 
not ; but I have only a general impression on the subject. 

4084. Of course, when I say formic aldehyde you under- 
stand that I mean formalin, which is a 40 per cent. solu- 
tion of formic aldehyde /—Yes. 


4085. You think the company recommend 1 in 50,000 
of that?—I have always understood the amount recom- 
mended is 1 in 50,000 formic aldehyde. 


4086. Is this limiting value which you and Dr. Rideal 
have arrived at based upon your own observation or upon 
the information given to you by the company ?—I think it 
was based originally on a paper by Mr. Thompson, pub- 
lished in the ‘‘ Analyst,” who also carried out a number of 
this sort of experiments some two years ago. He found 
that one part in 8,000 of formaldehyde, which is a™much 
larger amount of course, kept milk sweet for a week, and 
that one part in 2,000 boracic acid kept milk sweet for a 
week, and I have given no information of the sort to any 
company. 

4087. (Chairman.) In summer weather?—At room 
temperature I think it was, that would be probably about 
15 to 18 degrees centigrade. 


4088. (Professor Thorpe.) Then these limits that you 
have given us, I understand, are not arrived at by your 
own independent observations?—Partly. I have taken 
milk this summer. I haye not titrated it to get the exact 
acidity, but I have kept milk with 1 in 50,000 of formic 
aldehyde, and I have found that next morning it was still 
sweet, 

4089. (Chairman.) How long had that milk been Jeft 
at your house ?—Probably for only afew hours. It was 
milk I got myself in the country, and I understand the 
cows are milked in the early morning. I got it at 8 
o'clock, so that it was probably fresh milk. 

4090. (Professor Thorpe.) It did not occur to you to 
make a blank experiment to see whether milk with for- 
maldehyde behaved in the same way !—Certainly it did. 

4091. You did?—Yes. I have been continually doing 
blank experiments. 

4092. Did you make any estimation of the degree that 
that milk changed ?—No, I did not estimate the acidity 
volumetrically. 

4093. Then may I ask how you knew it changed 7—By 
the smell and by the taste ; by the smell principally, as 
there would be a distinct sour smell about it: 

4004. A smell of what?—A ginell of sour milk. 
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4095. What is that smell ?—It is the result of probably 


several organic acids. 


4096. Wou:d you kindly tell the Committee what it is? 
—I do not know. I do not think anybody is in a position 
to say what is the exact composition of sour milk or the 
exact proportion of the different acids produced in the 
fermentation of lactose by bacillus col communis and 
quer bacteria. I do not know what the smell is exactly 

ue to. 


4097. Do you wish to tell the Committee that coli— 
coli communis, is it /—Yes. 


4098. Is that the organism which is concerned in the: 
lactic fermentation?—It is one of a large number of 
organisms which are found in milk, and which cause a fer- 
mentation of its constituents. I have noticed the bacillus. 
coli communis, and I have certainly noticed the bacillus: 


-acidi lactici, and, of course, a number of putrefactive 


bacteria. 
4099. I did not ask about what is found in the milk, I 


asked about what is concerned in the lactic change ?—I do. 
not think the lactic change is due to any one bacillus. 


4100. Is it not the fact that you can introduce lactic 
change into.the milk by the introduction. of a specific 
organism ?—You can produce lactic change in milk by 
the decomposition of lactose by introducing a number of 
different organisms, of which the bacillus coli is one and 
the bacillus acidi lactici another. There is quite a large: 
number of other organisms which will ferment lactose ; 
in fact nearly all those which curdle milk. . 


4101. Is it, or is it not, the fact that the smell we asso- 
ciate with sour milk is mainly due to the formation of 
lactic acid ?—I believe so. 


4102. Lactic acid is therefore the acid of which you de- 
termine the acidity 7—No. 

41035. What are the other acids ?—I believe Dr. Rideal 
did not determine the amount of any one acid. It is the 
total acidity in terms of lactic acid that we determine. 


4104. What is the acid which is mainly concerned in 
giving the acid reaction of milk ?—Lactic acid, I believe. 


4105. Out and beyond any other acid?~Yes, but 
there are several other acids undoubtedly present; buty- 
ric acid and others are present here. 


4106. We are rather fencing about a trifle, are we not ; 
it is primarily lactic acid, is it not ?—Primarily, yes. 


4107. Are you aware whether the company which is in- 
terested in the sale of formalin had always recommended 
a limit of 1 in 50,000?—I have not the least idea. 


4108. Are you aware whether it is the practice of the 
more important milk distributing agencies in London to 
make an inspection of those farms from which they 
arrange for the supply of milk to them ?—I believe so. 


4109. They do?—Yes. 


4110. They concern themselves with ascertaining that 
the sanitary arrangements of such farms are in good order? 
—Yes. 


4111. And that they have a plentiful supply of water? 
—TI understand so. ; 


4112. Do you not think that all those are factors which 
determine the keeping quality of a milk ?—Certainly. 


4115. And, therefore, the use of preservatives is to 
counteract the effect of uncleanliness /—Certainly not. 


4114. In the sanitary surroundings I mean?—No; at 
least I would not suggest the use of them on those 
grounds. 


4115. Is it not the fact that it does tend to prevent th 
change which would go on in milk in consequence of the 
influence of insanitary surroundings ?—I do not think that 
any milk will keep good for twenty-four hours in very 
hot weather. It is impossible to get milk in any condition 
other than containing a large number of bacteria, and 
even if the milk is cooled down at once I do not think in 
weather such as we had last summer it would be possible 
to keep that milk for twenty-four hours in a healthy 
condition, 


4116. That was an abnormal condition of things last 
summer ?—But it occurred. 

4117. It occurred, but it might never occur again for 
ten years ?—Yes. 

4118. It is, therefore, to that extent an abnormal cond- 
tion of things 7—Yes. 


4119. It would not be required in such weather as we 
have now got, would it?—No. ' fos 


MINUTES OF 


' 4120. If preservatives can, as you’ say, be prohibited 
without any inconvenience on the Continent in the supply 
of towns containing upwards of half-a-million of inhabi- 
tants, for example, what is the insuperable difficulty as 
regards English communities ?—I am not prepared to say, 
but I think it is not a matter which concerns the vendor 
alone. The vendor in a poor district in London may sell 
in the afternoon, we will say, a perfectly good milk with- 
out a preservative; it is taken into a dirty, filthy little 
room, where half-a-dozen people are living, and it is an 
advantage to the public health that the milk should be 
kept in a good condition for the rest of the day, we will 
say, after it has got into that dirty room. Iam not look- 
ing at it from the vendor’s. point of view, I am looking at 
it entirely from the public health point of view. | 


. 4121. But surely those are conditions under which 
milk should not be kept ?—It should not be, but must be 
under existing conditions. 


+ 4122. Why 1—Because I take it the poor peopie have to 
buy their milk and to keep it in their rooms. 


~ 4123. Then the use of preservatives would lead to the 
continuance of those conditions ?—I should hardly like to 
say that, but they are conditions which exist at present. 


~ 4124. The object, I understand, of preservatives is to 
avoid the natural consequences of such conditions ?—It is 
to avoid the consequences of the milk souring or decom- 
posing. , 
4125. From the conditions under which it is’ kept — 
From the conditions under which it is kept, and from the 
bacteria in it. 


* 4126. Therefore obviously instead of preventing the 
natural effect of such conditions, surely we ought to re- 
move the conditions /—Certainly. 


4127. Then if steps could be taken to remove those in- 
sanitary conditions you would see no reason why preserva- 
tives should be continued to be used ?/—None at all if the 
steps were successful. 


4128. (Dr. Bulstrode.) You said just now, if I under- 
stood you correctly, that you shink the conditions which 
obtained last year qué temperature were such that it 
would be impossible to carry on the milk trade without 
preservatives /—No, I said under certain conditions. If 
the retailer could get his two supplies of milk properly 
cooled and fresh every twenty-icur hours then I think 
that it would be quite possible to keep the milk. I am 
not sure, but I take it that the smaJl retailer probably in 
most cases only gets one supply a day ; and not only that 
but after a customer takes over ‘he milk it is kept in a 
very large number of cases in London under very insani- 
tary conditions. — 

4129. About what proportion of the population would 
you say is supplied by the small retailer, roughly speak- 
ing ?—I have not the least idea. 

4130. A large proportion?—A yery large proportion 
indeed, I imagine. 

4131. If that is so, and preservatives are necessary for 
the small retailer, would you not be rather surprised to 
hear that the City of Birmingham is supplied with milk 
without the use of preservatives, either formalin or boric 
acid, with the exception of 9 per cent. of the supply— 
that 91 per cent. of the milk supplied to Birmingham is 
apparently, judging from the statement of Dr. Alfred 
Hill, the analyst, supplied without any preservatives /— 
I do not know anything about that. 


4132. Supposing that to be the fact, would that not 
rather alter your view as to the necessity of preserva- 
tives, if a population of over 500,000 can be thus sup- 
plied ?—I take it that that depends very much on local 
conditions. I suppose they can get their milk up sooner, 
but I cannot conceive that in a large town milk will keep 
well in a crowded tenement house, in hot weather, after 
twenty-four hours—I cannot conceive it. 


4133. If that is the fact would that not rather be an 
element against that position ?—Yes, certainly. 


4134. Take the population of Vienna—a population of 
at least 1,500,000, I think. Apparently Vienna is sup- 
plied with milk without preservatives; now, if that can 
be done there, would you not say that is a strong argu- 
ment against the pressing trade necessity of preserva- 


tives 7—I really cannot express any opinion on the point. 


I know that practically one finds even in one’s own house 
that milk, whether preserved by the dairyman or not, 
frequently will not keep in hot weather. ; 

4135. (Chairman.) Whether preserved or not?—I take 
it milk as it comes from the dairyman will not keep in 
hot weather very frequently. 
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4136. (Dr. Bulstrode.). Nevertheless, if those:are facts Mr. A, GB. 


they tend to show that no very great inconvenience results 
from the absence of preservatives /—Then one would like 
to know the infant mortality of those cities. 


4137. I think there would be no difficulty in supplying 
you with the mortality in Vienna and in Birmingham— 
certainly not in Birmingham. As a sanitarian, woud 
you not prefer to see a condition of things which puts a 
premium on cleanliness rather than one which may tend 
to hide the effects of dirtiness /—Certainly, without any 
doubt at all. 


4138. Now, with regard to the use of formic aldehyde, 


on page 28 of the copy of the statement you so very’ 


kindly sent me, you say: “I have found that fish will 
live and thrive in water containing 1 in 40,000 formic alde- 
hyde. Those goldfish, tench, and minnows were kept in 
a small aquarium containing a formic aldehyde solution 
of this strength. At the end of a fortnight, owing to a 
mismeasurement by an assistant, the proportion of formic 
aldehyde was increased to 1 in 20,000, and the result of 
this was that all the fish were dead within five hours.” 
Does that not rather tend to show that in dealing with 
formaldehyde we are dealing with « somewhat dangerous 
material/—Yes. That case was very striking indeed. 
Those experiments were merely cerried out to test the 
effect of formic aldehyde on living’ proteid material; but 
it is a very different thing for a fish to be living con- 
tinuously in 1 in 25,000 formic aldehyde, and for a human 
being to be drinking a pint or two of it. 


4139. Would you not rather regard that as a danger in 
the use of formic aldehyde ?—I «dio not think that formic 
aldehyde, taking into consideration the amiount that 
would be taken in milk, is a toxic substance in those 
strengths. Of course, it is a very poweriul poison indeed 


- if not diluted. 


4140. But stillit only means really doubling the amount 
which. you stipulate for milk, does it not?—Yes, just 
doubling it. 


4141. So that if anyone made a mistake, and put double 
the amount that you recommend in, then he might be, or 
she might be, consuming milk, or, say, water which might 
be fatal in five hours to fish?—Yes. But then, on the 
other hand, I have done experiments on the frog’s heart, 
using one in ten thousand formic aldehyde. That ap- 
parently had no action on the iissue. That experiment 
was of the same nature as the fish one. 

4142. Can you tell the Committee whether as the result 
of -your experiments you think it easy to quantitatively 
determine the amount of formic aldehyde?—I do not 
know anything about that. I should think it would not 


_be very easy, but Ido not know. 


4143. We have had it in evidence that it is in fact im- 
practicable at the present moment to quantitatively de- 
termine it ?—I should think that is very probable. 


4144. If that is so do not you see risk of these condi- 
tions as regards the fish experiment being reproduced in 
practice—assuming you cannot quantitatively determine 
small amounts ?—I think that if it had to be done analysts 
would probably do it; but still the danger exists. 


4145. We have had a lot of evidence to the effect that 
it cannot at present be done?—Quite so; I can under- 
stand that. 

4146. Then with regard to the interference of even 
this small amount of formic aldehyde upon the digesti- 
bility of certain foodstuffs; do you think that the diffu- 
sion of a foodstuff thus treated with its digestibility even 
a little impaired might be a zelatively-serious thing for 
a large number of people who are suffering from some 
digestive disturbance /—There, <gain, I think you have 
to make two classes of people, first people who are taxing 
milk as their principal food, for whom it would be de- 
cidediy injurious ; and secondly, the ordinary adult, who 
takes a little milk in his tea, and possibly some milk pud- 
ding. In the latter case I think the loss of proteid 
material would be so small comparatively, having regard 
to the amount of milk taken, that I do not think if the use 
of the preservative is advisable in other ways that I would 
allow that to influence me in the matter. 


4147. How would you propose in your scheme to guard 
invalids against the effects which it might be agreed would 
accrue ?—You cannot guard invalids against it, but you 
can guard the person who buys it. People would soon 
get to know that preserved milk was not a fit food for 
invalids, just in the same way as I say in this paper 
that salt beef is not fit for invalids’ diet; and then 
people simply would not buy preserved milk if it were w 
be used for invalids. 
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4148. Do you seriously think that the poor people of 
England will ever—at any rate,in our time—be educated 
up to the knowledge that certain preservatives may be 
harmful under conditions, and certain others may be the 
reverse—beneficial ; do you think it is possible that the 
poor people will ever appreciate that ?—I think that poor 
people might understand that preserved milk was not as 
good for an invalid or a child as fresh milk, if there 
were simply the two classes, fresh and preserved milk. I 
do not know, but I think that is possible. 

4149. You will admit, I suppose, that there is a very 
large population altogether upon whom the exhibition of 
milk, whether preserved with boracic acid or formalde- 
hyde, would be contra-indicated /—Certainly. 


4150. And that those people might not come under the 
head of invalids, and might not really know that in a 
sense it was contra-indicated?—I suppose that might 
be so. 

4151. Then with regard to the use of the term “ pre- 
served,” do you think that the poor people when they 
speak of preserved milk do not rather mean preserved 
tinned milk ?—Yes, they do at present. 

4152. Is it not possible that it might be many years, 
and therefore many, I will not say lives, but healths, 
might be prejudiced while the public were learning to dis- 
criminate between tinned, preserved milk and formalised 
milk ?—I think that both are equally injurious to children 
and invalids. 

4153. For the sake of argument, supposing it were im- 
practicable to limit the addition of preservatives to the 
maxima which you have laid down, then what would your 
position be as regards preservatives?—The position 
would be, I take it, practically as it is at the present time. 

4154. Leave things as they are ?—Hither that, or else 
prohibit the use altogether. 

4155. We have been told that as much as 80 grains of 
boracic acid have been found in a pint of milk; would 
you be a party to allowing that cendition of things to 
exist /—No, certainly not; I do not at all take that view. 


4156. Then to repeat my question. Suppose those 
suggestions of yours are impracticable, what would you 
then advise ?—I think I should be inclined to advise pro- 
hibiting chemical preservatives altogether. 

4157. Their total prohibition ?—Yes, I think so. 

4158. You know the Aylesbury Dairy Company carries 
on its trade without preservatives /—Yes, I believe so. 

4159. And that they draw their supply from a consider- 
able area in the country around London ?7—Yes. 

4160. (Dr. Tunnicliffe.) The influence of formic alde- 
hyde, and indeed of the other preservatives, so far as your 
experience of digestion went, I take it was small?—The 
influence of either preservative so far as it directly affects 
the action of the enzymes themselves is very small indeed. 
I take it that the formic aldehyde forms a combination 
with the albuminous matter, with the casein, so as to 
render that less digestible. 

4161. Have you made any experiments on the digesti- 
bility of sterilised milk ?—No. 

4162. Is it a fact that sterilised milk is less digestible 
than ordinary milk ?—It is said to be so. 

4163. With regard to your experiments on the frog’s 
heart, may I ask you what nutrient material you used for 
the frog’s heart?—-Normal saline sc/ution. 

4164. Therefore, under those experiments the actual 
muscular tissue of the heart, wouid be exposed to the 
action of formic aldehyde ?—Yes. 

4165. But there would be no chance of the formic alde- 
hyde being fixed in any way ?—The formic aldehyde was 
continually running over; it was applied continuously by 
immersion of the heart. 

4166. Immersion of the lkeart?—Immersion of the 
whole frog. 

4167. With regard to your suggestions concerning the 
authorisation of certain preservatives, what preservatives 
do you suggest should be authorised ?—I think that would 
be a matter for a considerable inquiry. I am not pre- 
pared to say at present. 

4168. I take it that you are alive to the fact that a 
difficulty in that method would be that the preservatives 
authorised would have to change from time to time ?— 
Certainly. 

4169. And I take it you would agree that the same 
argument would apply with segard to foods ?—Yes. 
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4170. (Chairman.) Referring to the difficulty which 
you foresee in the case of small vendors, the difticu‘ty is 
rather with the customer than with the vendor himself, 
is it not ?—I take it, it is with both; that is to say in # 
great number of cases the small vendor’s premises are not 
fitted to store milk ; the milk is stored very often in dirty 
premises—not always—and goes from them into dirty 
premises. 

4171. Would it not be greatly better that the premises. 
should be cleaned ?—Infinitely better. 


4172. Then any step in that direction would be an ad- 
vantage to the community /—Yes; those steps have been. 
taken for a considerable number of years, but they have 
not arrived at a state of perfection yet. 


4175. What I understand from you was that the chief 
difficulty arises when the poor purchaser takes the milk 
into his own house ?—Partly that, and partly that the 
premises of the small retailer in a large number of cases. 
are coma, dirty, and not fit for storing milk in 
at all. 

4174, Is it not the case that a great many consumers 
add preservatives to their own milk?—I do not know 
that at all, but I have been told that it is so. 


4175. You do not know of anything to prevent them 
doing it ?—Nothing. 

4176. Then if the use of preservatives is desirable, and 
even necessary, in a certain class of houses they could be 
administered in that way ?—Yes, but I think the poorer 
classes would hardly be able to measure out the amounts 
of preservatives it would be necessary to add. 


4177. There are generally directions given on the 
packets, are there not?—I do not know; I have not 
seen the packets. 


4178. You have never seen the packets ?—No. 


4179. You speak as if you are very familiar with the 
necessities of the trade ?—It is a matter I have taken 
some interest in; but I have never seen the preserva- 
tives in the form that they are put up in for trade 
use ; the boric acid and the formic aldehyde I have 
used have been taken from my own laboratory. 


4180. Then in fact in speaking of the method of the 
small vendor you have not been speaking from the result. 
of your own observation ?—Yes; I have to a certain ex- 
tent been speaking from what I have seen of poor neigh- 
bourhoods. I have bought milk for instance in the 
neighbourhood of the Tottenham Court Road, and I have 
inspected the premises of small vendors. 

4181. If you had never seen the preservative they use 
how do you know they use it at all?—I only assume that 
they do from information which 1 have received from 


- others. 


4182. (Professor Thorpe.) Have you any idea how 
small an amount of lactic acid the taste would discrimi- 
nate ’—I do not know, but it is said that when the 
acidity of milk amounts to the equivalency of 0-5 per cent. — 
of lactic acid—or 0-4 per cent, I think it is—then it can 
be distinctly tasted. 

4183. 0-4 per cent. ?—Yes, I believe so. I have not 
estimated it myself at all, but that is the prevalent idea. 


4184. That is to say the amount of lactic acid or the 
equivalent of lactic acid must be equal to 0-4 per cent. 
before it could be picked up by the taste ?—1I believe so. : 


4185. Dr. Rideal handed in this Table (showing a table 
to witness, and explaining same), in which he shows the 
results of taking the same sample of milk and incubating 
it at temperatures representing ithe ordinary temperature 
of the cold season of the year, the summer temperature, 


_and an abnormally high temperature, such, for example, 


as you referred to as having occurred last year. He in all 
cases made blank experiments, that is to say, he took the 
same milk, and the same proportion of it, and to similar 
quantities he added boric acid and formaldehyde in the 
proportions that he and you recommend as proper 
amounts. Now he found the results shown in this Table. 
I may tell you that when he put in the Table the results 
were given to three places of decimals. The figures show 
the percentage amount of lactic acid formed after the 
various intervals of time. It was observed that at the 
temperature represented by the average temperature of 
the cold season of the year there was practically no 
change, or no difference in the change between the blank 
and the boric acid, and the formaldehyde; after fifteen 
hours, or even after twenty hours, or even after twenty- 
three hours, the amounts were the same. I may further 
tell yon that he told the Committee that he attached 
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mo importance to the third decimal place, and that he 
considered the second decimal place as only approxi- 
mately correct. His numbers absolutely show that at 
temperatures corresponding to the colder season of the 
year no change whatever took place in the milk. There- 
fore we may gather from these experiments that milk can 
be kept during twenty-four hours without the use of any 
preservative at all?—In cold weather ? 


4186. In cold weather. Now, !et us turn our attention 
to the temperatures of summer. Here are the deter- 
minations of the amount of Jactic acid after various in- 
tervals cf time at 18 degrees centigrade, which is one of 
those temperatures you have mentioned. There was no 
further amount of lactic acid produced after twenty hours 
than there was after fifteen hours; indeed, if the experi- 
ment is worth anything at all it shows that in fact they 
were practically the same as you say. Assuming, as Dr. 
Rideal told us, that he attached only an approximate 
value to the second decimal place, no change occurred 
after twenty hours, and no change occurred after twenty- 
three hours at the summer temperature. Now, take the 
abnormal temperatures that you spoke of, and which we 
‘say can only occur relatively very infrequently. Precisely 
a similar condition of things was observed, that is to say, 
the amounts of lactic acid formed were not such as you 
yourself have just told the Committee that taste alone 
can discriminate; in other words, the preservatives had 
not the slightest effect whatever, even under the abnormal 
conditions of temperatures, and after the interval of 
twenty-four hours. Do not those figures show all that ?— 
Those figures show that, certainly. But it does not 
follow, because the milk does not actually taste sour that 
it is necessarily as fresh as it should be in order to be a 
fit food. 


4187. As a bacteriologist, and as a lecturer on public 
health, do you not think, in the general interests of the 
community, if the milk supply to a large community like 
London could be steriiised either by pasteurisation or by 
some other method, that that would have a very bene- 
ficial effect ?—Certainly. 


4188. Considering the prevalence that there may be of 
_ the tubercle bacillus in milk, and the difficulty of prevert- 
ing its access, it would be a very great benefit to the com- 
munity if sterilisation should be insisted on?—I coubt 
very much whether the temperature tor pasteurisation 
would have much injurious effect upon the tubercle 
bacillus. 


Mr. Hararp Faser, 


4199. (Chairman.) You are a Fellow of the Chemical 
Society, I understand ?—Yes, I am. 


4200. And a Commissioner of the Danish Government ? 
—Yes, 


4201. You have held an appointment under the 
Danish Government for some years?—Yes, for eleven 
years I think it is. 


4202. What is the exact nature of that appointment, 
and what are your duties?—To watch the interests gene- 
rally of Danish agricultural produce coming to this 
country, to keep the Government informed of various 
- things connected with that, to see that no misrepresenta- 
tion takes place,to advise as to improved methods of manu- 
facture and sale, or finding new outlets in this and other 
countries. 


4203. In the discharge of these duties your attention 
no doubt has been drawn to the subject of preservatives 
in food ?—Yes. 

4204. Have you come to any conclusions on that 
matter ; have you formed any opinion?—yYes, I think 
that preservatives ought not to be used in food, at least 
not unless declared. 


4205. What is your objection to them ?—I think there 
may be two objections in principle to the use of preser- 
vatives. In the first place they are chemicals, and the 
people using them not being generally chemists are 
unable to judge of the quality of the articles they use ; 
they are also generally ignorant cf the effect of them. 
‘It, therefore, seems less safe to leave it to them to decide 
whether to use them, and in what quantities, and so on. 
That is my objection in the first instance. Secondly the 
idea of adding preservatives to foods is to prevent them 
from decomposing, but in the course of digestion these 
same articles of food are intended to be decomposed, and 
I therefore think that as far as the preservatives prevent 
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4189. What inhibiting effect, or injurious effect would j7,. 4. G@, R. 


it khave?—I would like the temperature of 90 degrees Foulerton. 


centigrade for the tubercie bacillus, as there is at present 


some doubt as to the exact temperature at which this 16 Jan. 1900, 


bacillus is killed. 


4190. What is the actual temperature at which pas- 
teurisation is usually conducted?—I think it varies ; 
from 70 to 75 degrees centigrade, I think it ought to be ; 
but I have not any practical experience of it on a com- 
mercial scale. 


4191. You have no practical experience of it?—I have 
not seen it carried out for milk for commercial purposes. 


4192. Pasteurisation is really effected at a very much 
higher temperature than what you say; it is really 
effected occasionally at a higher degree than 90 degrees 
centigrade ?—Pasteurisation ? 


4193. Yes. What is the common temperature at which 
sterilisation is done apart from pasteurisation?—100 de- 
grees centigrade ; but in milk a temperature of 65 degrees 
centigrade will kill a large number of the bacteria, but 
not the tubercle bacillus. 


4194. Solvitur ambulando; let us take one thing at a 
time. If, therefore, it is found possible to heat the milk 
to a temperature of 65 degrees centigrade that would be 
a very considerable benefit to the community ?—Certainly. 


4195. (Dr. Bulstrode.) With regard to the point which 
Professor Thorpe has just raised, do you know what 
would be the effect of the amounts of boric acid and 
formaldehyde on the typhoid bacillus, and the tubercle 
bacillus, and the cholera vibrio?—They would not destroy 
the bacteria, but they would check the rapidity of tneir 
growth, speaking in general terms. 


4196. The amounts in no case would be destructive of 
life?—In no case would they kill the bacteria in milk ; 
they might hinder their growth, but not kill them. 


4197. That might be either an advantage or a disad- 
vantage, might it not ?—I am not prepared to say. 


4198. (Chairman.) There would be a very strong preju- 
dice against the universal use of sterilised milk, would 
there not?—I do not know about the prejudice, but as 
far as I know anything about it, it is a rather expensive 


process. Certainly if it could be done I think it would 
be the best thing. I quite think that, if it were practi- 
cable. 


called; and Examined. 


these foods from decomposing by their use they also are 
liable to prevent the proper digestion of them. 


4206. In your country the Legislature has taken certain 
steps in regard to these substances, has it not ?—Yes. The 
use of salicylic acid and boracic acid, and certain mineral 
salts in wines and spirits has been prohibited, and the 
use of saccharine in beer and wine is not allowed unless 
declared on the label. 


4207. The other substances being prohibited altc 
gether ?—Salicylic acid, boracic acid, and the salts of 
aluminium, barium, strontium and magnesium and “ other 
ingredients injurious to health” are prohibited altogether 
in wine and spirits. 

4208. Has that exnression “injurious to health” not 
been found a difficulty in administering the law ?—I sup- 
pose it would be decided in each case as it crops up. 
There is an expression of opinion by the Royal Board of 
Health, dated October, 1895, that the use of boracic acid 
or borax in food to such an extent that one gramme daily 
is consumed, is liable to be injurious to health. (See 
App. No, 27.) The use of salicylic acid ir food is 
prohibited by the Board of Health for Copenhagen 
altogether, since 1886. 

4209. Did the prohibition of boracic acid, salicylic acid, 
and the other salts in wine arise from the fact that they 
were habitually and extensively used in wine ?—I do noi 
know whether that was so. Boracic acid and salicylic 
acid are prohibited because they are considered injurious 
to health; the others, I think, have been used in some 
way for treating the wine. 


4210. We have heard a great deal about the convenience 
of preservatives in the dairy trade: your people are 
great producers, are they not ?—Yes. 

4211. Do they find any inconvenience in not using pre- 
servatives ?—No, none at all. The use of any other pre- 
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seryative than common salt is prohibited in butter and 
margarine. 

4212. I should like specially to hear of the method of 
supply to the large towns such as Copenhagen. Copen- 
hagen, I believe, contains about 400,000 inhabitants {— 
Yes. 

4213. Is its population adequately supplied with milk? 
—Yes. Milk is used to a very great extent; I believe to 
a much larger extent per head than here; milk is con- 
sumed there very largely. 


4214. Has any difficulty been experienced owing to the 
prohibition of preservatives ?—No. 

4215. Is the milk trade chiefly in the hands of large 
purveyors /—There are several large milk companies, but 
there are also a 1arge nv-over of small milk farmers, who 
bring their own milk in and sell it. 


4216. Is most of the milk sterilised before it 1s sold 7— 
There is one large company that sterilises every drop of 
milk sold by them; it is sterilised in bulk, and then 
bottled in sterilised bottles, and sold in that way. 


4217. Is that Mr. Busck’s Company ?—No, that is the 
Pasteur Milk Supply Company, which is a newer one 
than Mr. Busck’s. The company staried, and managed 
by Mr. Busck, pasteurises some milk in bottles after it 
bottled, and sells it at a higher price; the other com- 
pany pasteurises all the milk in bulk, and sells it at the 
usual price, even, I believe, a trifle below the ordinary 
milk price. 

4218. Then they sell it also in bottles They sell it all 
in bottles, that is whole milk, skim milk, butter milk, and 
cream are all pasteurised. It is pasteurised to a tempera- 
ture of at least 85 degrees centizrade, which is equal to 
185 degrees Fahrenheit. I believe that is the only milk 
supply company that sells nothing but pasteurised mlik. 


4219. Previous to the prohibition of these preservatives 
had they come into use in the butter trade ?—To a very 
small extent. Several attempts were made to introduce 
them by traveiiers calling on the dairies, advertising, and 
so on, but they never succeeded. The dairies did not take 
to the practice, and they were strongity advised not to use 
preservatives. 


4220. That is the dairies of the country, the factories ? 
—The butter dairies and butter factories I meant; so 
that borax has never been used to any extent worth 
speaking of in Danish butter. 

4221. Is much of your butter exported absolutely fresh 
—without any salt ’—Some of it is exported without any 
salt at all, but not a very large quantity. Most of it is 
salted to some extent. 


4222. Could you tell the Committee the percentage of 
the salt ?—I should say about 1 per cent., or so. That 
term “fresh butter” is often used as equivalent to a 
butter without salt, but some of it aiso has a small amount 
of salt. There is some butter sent here without any salt 
at all, and some is sent with a small amount of salt, say, a 
quarter per cent. or so; but the large bulk is sent salted 
containing about 1 per cent. of salt as far as I know. 


4223. That butter keeps a zonsiderable time, I be- 
lieve ?—Yes, that keeps quite sufficiently long for the pur- 
pose of trade; that means two or three weeks as a mini- 
mum from the day of making. 


4224. Do you find that the use of preservatives in Irish 
and French butter has interfered with the Danish trade 
at all?—No, not at all; I do not think that. 


4225. It hasbeen represented to us that the Irish 
butter has competed. successfully by. means of preserva- 
tives with the Danish butter?—I do not believe myself 
that the use of preservatives improves the keeping of the 
butter to any very great extent. We have found that by 
experiments. (See App. No. 26.) 

4226. You mean that if butter is properly made ?—It 
will keep sufficiently well without preservatives, and if 
it is not properly made—well, it 1s not a superior kind of 
butter. 


4227. Now, is the Danish butter as a rule made of 
pasteurised milk ?—Yes, nearly exclusively. 


4228. Does that interfere with the flavour ?—No. 
There is an Act in force now which has been enforced 
since the 1st July last, which is really an Act to pro- 
hibit the spread of tuberculosis amongst cattle, and 
therefore it is worded in this way—that no milk must 
be sent out from a dairy for the purpose of use for food 
for cattle without being pasteurised to at least 85 
degrees centigrade. That applies to skim milk and 
wutter milk, and therefore githongh, thisis done to pre- 
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vent calves getting milk containing tuberculosis, it. at 
the same time makes it necessary for the dairies, to 
pasteurise the cream from which the butter is churned, 
because otherwise the butter milk would not be pas- 
teurised. So that practically all the Danish butter. is 
made from cream that has been heated to 85 degrees. 
centigrade. 


4229. Would it be possible or easy to distinguish 
between butter made from fresh milk and butter made 
from pasteurised milk?—Yks, you can do that by a 
colour test. 


4250. What I mean is, is it easy for the consumer ta 
distinguish by’ the palate?—No, but it can be done 
chemically. The flavour of the butter is the result of a 
fermentation produced in the cream after the pasteuri- 
sation. OF% 

4231. And that fermentation is not interfered with by 
pasteurisation?—No, it is helped by that. Before 
that Act pasteurising was used originally to overcome 
a certain disease in the milk of a'certain dairy. They 
could not make good butter, and therefore they 
pasteurised the cream, and found out how to start the 
fermentation artificially. It -was so successful that it 
spread amongst the dairies, even where they had no 
difficulties, and in the course of a few years 97 per cent. 
of all the dairies were using pasteurised cream. 


4252. Now to pass to another subject. I do not 
know whether Denmark is a great producer of bacon? 
—Yes, it is, very. We send about one million hun- 
dredweight a year to England. 


4255. Are there any statutory regulations about pre- 
servatives and the methods of curing bacon 2? —No 
there are not at present; but it is intended to prohibit 
the use of all preservatives in bacon and meat products 
generally. 


4254. Upon what ground—that it may be injurious 
to the consumer ?—Yes, that it may be injurious. 


4235. Will that interfere much with the trade ?—No. 
The preservative is not used very much in bacon. 
Borax, which is the only preservative in question in 
connection with bacon, as far as I know, is used to a 
very small extent in Denmark, and when it is used it 
is generally used for outside application, which does 
not leave the borax in the meat. I think you must 
in the application of borax to bacon, distinguish 
between the forcing of brine containing borax into the 
meat actually, and the application of borax in a dry 
powdered form to the outside of the meat. 


4256. Its application in a dry form would not pene- 
trate the meat would it?—No, I have found that by 
actual analysis; at least by sending samples cat for 
that purpose to Dr. Dyer, who did the analyses for me, 
showing that the outside of the meat would sometimes 
contain borax when a slice of the meat cut one-quarter 
a an inch further in would not show the presence of 

orax. 


4237. You have spoken of injecting brine containing 
borax /—Yes, that is a way in which bacon is cured. A 
solution of salt which may contain borax and other 
ingredients, such as sugar, saltpetre, and so on,is forced 
into the meat by means of a pump; it is pumped at a 
high pressure of about 56 pounds to the square inch 
through a flexible tube which ends in a steel point, 
hollow and perforated laterally, and closed with a stop 
cock. The man that cures the bacon injects the steel 
point into the fleshy part of the bacon, opens the stop- 
cock, and allows the brine to be forced into the meat. 
You see it swell out under the pressure, He does that 
in several places, especially in the thick parts. 


4238. That is a brine of salt, I presume ?—It is a 
solution of salt which may or may not contain also a 
preservative. F 


4259. That preservative being purposely added ?— 
Yes. If that is added purposely, the bacon as con- 
sumed will contain borax, and that can very easily be 
found by analysis. 


4240. Have you seen any recipe given for the forma- 
tion of brine with preservative ?—Yes. The way in 
which they in the factory dissolve these different in- 
gredients in the brine is generally treated as a great 
secret. There was a recipe given in the “Grocer” 
some years back, in 1895, and according to that the 
brine was made up in the following way :—45lbs. of 
salt, 5lbs. of preservative, 4lbs. of sugar, and 3lbs.. of 
saltpetre, to be made up by water to twenty gallons. 
I do not believe the use of ugar in that quantity is at 
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all common for bacon made on a large scale in 
factories; but some saltpetre is used. 


4241. There was another recipe given in the 
“Grocer,” was there not, as to the formation of brine 
with preservatives /—That is the only one that I re- 
member having seen. I have made some analyses of 
samples of smoked bacon to show the amount of com- 
mon salt present in it. There were four kinds of 
bacon. The samples were rashers cut out of the bacon. 
A part was cut out of the fat, another part from the 
meat, near the fleshy surface, and another part from 
the meat in the inside. The four kinds of bacon so 
analysed were one kind of Danish bacon known in the 
trade as IDK, a kind of Wiltshire bacon known by the 
maker’s name, Harris, a Dorsetshire bacon (Oake, 
Woods, and Co.), and an Irish bacon made by Richard- 
son. The amount of salt in the fatty part for the 
Danish and Wiltshire samples was not ascertained, 
but in the Dorset and Irish bacons it was 0-23 on Oake, 
Woods, and Co.’s bacon, and 0-85 in Richardson 3 
bacon. The amount of salt in the outside part of the 
meat was in the Danish bacon 3:75, in the Wiltshire 
bacon, 6:21; in the Dorsetshire bacon, 4:15; in the 
Irish bacon, 7:27. The percentage of salt in the inside 
part of the meat was :—In the Danish bacon, 2:18; in 
the Wiltshire bacon, 3-10; in the Dorsetshire bacon, 
3°95 ; and in the Irish bacon, 4-03. 


4242. All of these were mild bacons?--That is, bacon 
as it is sold in London at present. 


4243. Do those percentages represent pure salt ?— 
Yes. I draw the conclusion that if the recipe of brine 
as given in the “Grocer” was used, and if borax is 
absorbed by the meat in the same proportion out of 
the solution as salt is, the outside meat of this bacon 
would contain from 0-4 to 0°8 per cent. of borax. 


4244. (Professor Thorpe.) Can you tell us what is the 
relative proportion of persons engaged in the manu- 
facture of dairy products in Denmark to the proportion 
of people engaged in the manufacture of dairy products 
in England ?—No, I could not tell you that offhand, but 
I might be able to find out. 


4245. In Denmark I presume by far the greater 
portion of the community is engaged in agricultural 
pursuits /—About half of the population. 


4246. About half of the community there is engaged in 
agricultural pursuits, do you say ?—So I believe. 

4247. (Chairman.) Would that include the urban 
communities—the population of Copenhagen for in- 
stance ?—That is including the whole population of the 
country ; about a half is agricultural population.* 


4248. (Professor Thorpe.) I think you answered this 
question before, but I should like to get it again 
clearly. Does the pasteurisation of milk in any way 
affect its flavour ?—It depends upon what temperature 
you heat it to, and how you manage it afterwards. 


4249. I am speaking of the milk now ?—If you heat it 
to over 85 degrees centigrade, it will sometimes leave a 
taste, but it is very slight, and it can be done without 
any taste at all, so that people are not able to distinguish 
between that and milk not heated. 


4250. Is there any certainty when milk has not acquired 
this flavour that it actually has been raised to the tem- 
perature required /—Yes, I believe it is greatly a question 
of quickly cooling down. If you cool it down immediately 
after it has attained the highest temperature required it 
will not keep the burnt or scalded taste. 


4251. Do we gather from you now that it is clearly 
recognised that ‘by skilful and proper treatment pasteuri- 
sation has no ill effect upon the milk from the point of 
wiew of giving it an objectionable flavour?—Yes, it is a 
question of temperature. It can be done to 85 degrees 
centigrade without it getting such a flavour that it can be 
at all perceived by anybody. I have been myself present 
at an experiment where we heated milk to over 90 degrees 
centigrade, and we were unable by comparing the heated 
milk with unheated milk ourselves to distinguish which 
was which. 


4252. Then, may we infer that it was a want of skill on 
the part of persons using the process that occasioned the 
disagreeable flavour in the milk ?—You are referring to 





* According to official statistics for 1890— 


Total population - : - 2,172,380 
Rural population - 1,450,136 
Living by agriculture - 882,336 


(employers , employees, and dependents). 
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4255. We are sometimes informed that the pasteurisa- 
tion of milk is not practicable on the ground that it gives 
an objectionable flavour to the milk. Does that corre- 
spond with your experience ?—No, not at all. 


4254. Has there been any difficulty in Denmark in per- 
suading the people to adopt pasteurised milk for general 
consumption /—No. 

4255. Is the whole of the milk consumed in Denmark 
pasteurised ?—It is a very common thing for people to 
boil their milk supply every day if they do not buy. it 
pasteurised. Raw milk is looked upon in Denmark by 
a very large portion of the population as something to 
be avoided. 


4256. Do the milk vendors as a rule supply pasteurised 
milk ?—No. 


4257. They do not ?—No. 


4258. Is any large proportion of pasteurised milk sup- 
lied ?—There is a very large supply company in Copen- 
hagen which sells nothing but pasteurised milk; there 
is another very large supply company which sells a con- 
siderable amount of pasteurised milk, and there are 
several others which sell pasteurised milk. There is one 
town outside of Copenhagen where it is enacted by the 
Board of Health for the community that nobody shail sell 
milk except it is either pasteurised at a certain given 
temperature or derived from cows that have stood the 
tuberculin test. 


4259. Is there an authority that controls the pasteuzi- 
sation of the milk ?—May I mention, before I answer that 
question, that there is no law in force to make it neces- 
sary to pasteurise milk for human consumption. There 
is a law in force to necessitate pasteurising milk for the 
consumption of cattle, and there are authorities, and 
active authorities, who see that all milk delivered out 
from dairies for consumption by cattle is thorough!y pas- 
teurised, and when it is not so fines are inflicted. ‘he 
officers are travelling about taking samples of the milk 
from the dairy factories in order to see that all the skim 
milk and butter milk has been heated to 85 degrees centi- 
grade at least ; the samples are then tested by the para- 
phenylendiamine test, which I am sure you know, and 
in that way it is controlled. 


4260. Have the several municipalities any power to 
control the pasteurisation or the sterilisation of the milk 
supplied ?—They have thai power if they care to exercise 
it, and one town out of Copenhagen has exercised it. 

4261. Does the law give them that power ’—‘Vhere is 
nothing to prevent a community requiring that all milk 
sold within their border shouid be pasteurised, and there 
is one community that has decided that it must either be 
pasteurised or drawn from cows that have stood the tuber- 
culin test. 


"4262. How has the municipality got that power ; under 
what Act does'it acquire that power?—Under an Act 
which dates from 1861, I believe, but I would not be 
sure.* ‘There is an Act for the election of sanitary boards 
within the different districts, and those sanitary boards 
or boards of health have that power. 


4265. You told the Committee that borax has never 
been used in Danish butter, beyond mere experiments? 
— Yes. 

4264. When you say borax I suppose you mean boracic 
acid /—I do not think I do. I believe what is used generally 
is borax or a preservative called preservitas; it has a 
number of names, such as giacialine, frigaline, icediline, 
and I do not know what. Nearly all of them are a com- 
bination of boracic acid and borax ; they have been half 
melted together—fluxed—and then ground. 


4265. It is that that you mean when you speak of 
borax ?—Yes. 


4266. Could you tell the Committee what induced the 
Legislature to prohibit the use of preservatives in butter? 
—Before ‘they prohibited it there was that expression of 
opinion by the Royal Board of Health that the use of 
borax to a certain extent would be injurious to health in 
their opinion. 

4267. Was it entirely, then, on sanitary grounds that 
the Legislature was induced to do this ?—I do not know. 
I have not got the particulars, but that was one of the 
reasons put forward. Another reason put forward at tho 
time was that it had better be prohibited now when it was 
not in use, because if the use of it spread it would be more 
difficult then to dissuade people from using it. 


4268. But if it had not been proved that it was an 
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injury to the trade of Denmark to use it why should they 
have prohibited it?—Because earlier or later 1t was 
believed that the use of boracic acid in foods would have 
to be prohibited, because if you have it in one thing and 
in another thing—in bacon, in butter, in cheese, in meat, 
in game, and so on, you may eventually consume daily 
such a quantity that it would certainly be found to be 
injurious. Then the Legislature of Denmark preferred to 
prohibit it in time bofore it got generally used in the 
country. 

4269. Do you know of your own knowledge that that 
was an argument that was laid before the Rigsdag ?—Yes. 


4270. It was ?—Certainly. 


4271. It has been stated in evidence that one reason 
why the Legislature adopted this line as regards the use 
of preservatives in butter was as a species of protection. 
Is there any truth in that ?—Protection may mean diffe- 
rent things. I do not quite understand what is referred 
to here. 


4272. (Chairman.) The protection of the industry ?— 
Of course, it is a protection of the industry as well. It was 
believed that earlier or later the use of boracic acid would 
be prohibited because when it became spread to every 
eatable thing something would have to be done to put 
it down. Denmark therefore preferred to prohibit its 
use in butter before it got adopted in the country, so as 
to be ready when the time should come that it would be 
prohibited also here for instance. 


4275. That is a far-sighted kind of protection that you 
imagine was alone in view—that kind of protection and no 
other protection ; it did not give your trade any selfish 
advantage /—At the time ? 

4274. Yes?—Rather on the contrary. If there is any 
benefit to be derived from the use of boracic acid we 
clearly gave that away, and with some protests from several 
makers, I may say. 


4275. You had protests ?—Yes. 


4276. (Professor Thorpe.) It has been stated in evidence 
that of late Danish butter does not keep so well as it 
formerly did. Has that come to your knowledge ?—Yes, 
I have heard that stated, but I believe it to be entirely 
untrue. I have made inquiries as to that special point 
from traders in a very large way in England who have 
stated quite the opposite. Something has been advanced 
as a kind of argument to prove that. I do not know 
whether I may speak about that. It has been argued that 
it used to be the custom, especially in Scotland, to buy 
our Danish butter earlier in the year—in the late summer 
and so on, and store it for winter use, and that that custom 
has been discontinued. That has been taken as a proof 
that the Danish butter does not now keep so well. Of 
course, that is no proof at all. In the first place, people 


now prefer less strongly saited butter, more fresh butter.. 


Of course, if you put a very large amount of salt in butter 
it will keep better than when you do not; secondly, the 
difference between the price of summer and of winter 
butter is not now so large as it used to be, and the supply 
of fresh butter from the colonies in the winter makes it 
much less necessary now to store butter made in summer. 
Besides that, butter is still kept in cold store, so that 
there does not remain much of an s7gument. 


4277. It has been stated to us that practically all 
Danish butter is consumed very soon after ‘+ is made; 
is that correct ?—Of course, it all depends uvon what 
is meant by very soon. It will take as a minimum gener- 
ally from two to three weeks from the time of making 
Danish butter to the time at which it is consumed. 1 
believe that is an extent of time far beyond what is 
meant when you say “generally consumed soon after it 
is made.” 

4278. Would you kindly tell the Committee precisely 
the process by which the butter gets from Denmark into 
England ?—Yes, with pleasure. It is made in the Dariisi. 
dairies every day, that is churning is done every «day, 
and butter is produced every day, but it is not sent away 
from the dairies generally oftener than once a week; 
and from that it follows that some of the butter when 
sent away from the dairies is a weex old. It is generally 
sent in the beginning of ihe week to the exporter at onu 
of the ports to be shipped in the middle or end of the 
week to England, where it comes into the market in the 
beginning of the following week, so that another week 
will elapse from the time it is sent away from the dairy. 

4279. In other words, the butter may be a fortnight 
old before it gets to England ?—It may be when it lands, 
and then the retailer generally buys his stock of Danish 
butter only once a week, and/therefore the stock which 
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he buys must last him a week; and some of the butter 
therefore will be three weeks old. 


4280. (Chairman.) You are talking of the butter with 
one per cent. of salt in it?—Yes. I am talking of that. 
salted butter. The fresh butter is treated in a different. 
way; it comes here much quicker, and it is consumed 
much sooner after it is churned. But that is as yet only 
a comparatively very small percentage, say one or two 
per cent. of the whole amount of butter sent. 


4281. (Professor Thorpe.) Then may we gather from 
the experience of the Danes that one per cent. of salt is. 
suflicient to keep butter good and sweet for at least three 
weeks ?/—Yes. 


4282. Is there any connection between the keeping, 
character of butter and the amount of water which it 
contains ?—Yes, we find that the more water there is, 
the less is the keeping quality of the butter. 


4285. Does Danish butter contain relatively a large ot 
@ small amount of water ?—It contains about 14 per cent. 
at water when it is shipped. 


4284, Why do you specially say when it is shipped ?— 
Because if you were to go into a shop, and buy a small 
sample of Danish butter and analyse it, you are likely to 
find less than that, because the water evaporates and 
the brine drains away from ‘salt butter, 


4285. How does the amount of water in Danish butter 
compare, say, with the average amount of water which 
18 contained in Irish butter ?~From the records I have 
seen of the amount of water in Irish butter that is higher 
than in Danish butter. 


4286. What is the average amount from what you have 
seen in Irish butter?—I do not know that I have 
lately seen any statement about that, but there was a 
statement made some years ago which I included in a 
small pamphlet I wrote on the question of water in 
Danish butter, 


4287. You have no actual knowledge of the present day 
manufacture of Irish butter?—I do not know that Irish 
butter is analysed for the amount of water sufficiently 
often to enable us to form any clear opinion about it. It 
wants a good many analyses made, because the samples 
vary very much. We have a good many thousands of 


samples of Danish butter analysed from which you can 


form a conclusion ; but a matter of twenty or thirty or 
forty analyses of the water in Irish butter would give 
really no valuable information. 


4288. Is it not the fact that in Ireland they have of 
late years conformed to your methods of manufacture in 
Denmark ?—More than before? 


4289. Yes; have they not more nearly conformed to 
your methods of manufacture ?—During the last ten years 
or so, yes; they are progressing. 

4290. Is there any reason known to you why the Irish 
butter to-day should not be as dry as your Danish butter ? 
—Not the slightest. 


4291. Not the slightest?—No. I do not believe the 
difference is very large if you take well-made Irish butter 
from the factories or what you call the creameries; I do 
not believe there is any great difference at all. 


4292. There is nothing in the nature, so far as you 
know, of Irish butter which would cause it to hold a 
larger quantity of water than Danish butter holds ?—No. 
I do not conceive that there could be anything. 


4293. It entirely depends upon the mode of manufac- 
tur 7—Yes; upon the mode of working the butter after 
it is churned especially. 

4° 4. We have been informed in evidence that there 
are certain farms from which it is impossible to make a 
relatively dry butter ?—Yes ; I have seen that statement. 


4295. Do you agree with that statement ?—No, I can- 
not at all agree with that. I do not understand ai all 
what relation there could be between the two. 





4296. I suppose it is true that two farms side by side, 
we will say, may produce butter of a very different 
character ?—No, not at all. I can give you, if not going 
too far, a small instance to disprove that altogether. At 
the time when the pasteurisation of cream in dairies 
was introduced into Denmark there was, as I have men- 
tioned before, a disease in the milk on a certain farm in 
Jutland, a large farm which had suffered a great loss 
from the very faulty butter they produced; they had 
sent on to them from the Agricultural College in Copen- 
hagen an expert dairyman and an expert bacteriologist, 
who found a certain bacterium infesting the dairy, the 
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milk, the water supply, and everywhere, which was the 
cause of the faulty butter. 


4297. (Chairman.) Was that Professor Bang ?—It was 
an assistant of Professor Bang—Doctor. Jensen, They 
then introduced the pasteurisation of the cream before 
churning, and naturally after that they had to add some 
fermentation starter. It so happened that one of the 
people who was in Copenhagen on going back took with 
him a bottle of buttermilk from a dairy near Copenhagen 
which was well known for good butter; he brought a 
sample of this buttermilk to the dairy in Jutland, and 
added that to the pasteurised cream. Every week three 
sample casks of butter were sent from the dairy to Copen- 
hagen to be judged by expert butter exporters. When 
this butter came before them that was produced from 
cream that had been soured by the buttermilk from this 
dairy near Copenhagen, and when the exporters came 
down to judge this particular butter, one of them smile“ 
and said they were trying to play a trick on him, 
because that butter was not obtained from Jui- 
land, that he could point out which dairy it came irom, 
because he was in the habit of exporting that butter, and 
he gave the name of the dairy where the buttermilk had 
been derived from. This, I believe, proves that the 
flavour of the butter is dependent on the bacterial life 
you start in the pasteurised cream, and has nothing to 
do with the soil or the locality. 


4298. Or the vegetation 2—Or the vegetation either. 


4299. Or, speaking generally, the food?—No, not i¢ 
any very large extent. About food I could give you 
another instance. It was very frequently the case 
that exporters complained to the dairies that they 
used turnips, and that the butter tested tarnipy, and 
in very many cases the producers of the butter knew 
that their cows had never been near to a turnip, yet at 
the same time the butter really did taste turnipy. 
That is produced by a certain bacterium which we now 
know. 


4300. And which can be excluded 1—Yes, by pas- 
teurisation. 


4301. (Professor Thorpe.) Have you any idea of the 
amount of water in Normandy butter?—As far as I 
have seen analyses of Normandy butter, it is 
rather below Danish butter. I take that to be partly 
due to the fact that they are all blended or milled 
butters. Normandy butter is produced in this way— 
the large firms buy up in the local markets butter made 
by smali producers ; they buy it up in lumps, and they 
bring these together and grade them, and work iu: 
gether those of the same quality. By that extra work- 
ing I think an extra amount of water is taken out cf 
the butter. 


4302. Normandy butter has a character, a bouquet 
or aroma or whatever you like to call it, of its own, has 


it not?—Yes ; but I suppose that varies very much—at ° 


least, it does with the different grades, the different 
qualities of Normandy butter. 


4303. But there is some feature in Normandy butter 
which people prize; there is something apart from the 
mere glycerides of butter which people prize in Nor- 
mandy butter, is there not?—Yes, in the finest. I 
believe the finest butter in the world is maue in Nor- 
mandy, in the Isigny district. It does not come to 
England though, it goes to Paris. 


4304. What is it in the Normandy butter which gives 
it its characteristic flavour?—I think it is a very 
debatable point what gives butter its flavour; it is the 
bye-products from fermentation in the cream. 

4305. It is not the food ?—I believe not. Of course 
you can give food of such an objectionable character 
that it will impart a flavour to the butter ; but generally 
speaking, the flavour of butter is produced by the fer- 
mentation, just as in wine, beer, and everything else that 
is fermented. 


4306. (Chairman.) But itis not roughly the breed of 


cattle, as a rule?—I do not think the breed of cattle 


has the slightest to do with it. 
4307. Nothing ?—Not with the flavour. 


4308. (Professor Thorpe.) Then you could in Den- 
-_ mark make Normandy butter by importing the bac- 
terium or bacillus or whatever it is that does this ?—I 
do not know that we could. 

4309. Has pasteurisation had any deleterious effect 
upon your butter ?—No, we believe it has had nothing 
but a beneficial effect, which we think is proved in this 
way : Long before it was enacted that cream should he 
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pasteurised 97 per cent. of the dairies of their own 
accord pasteurised their cream, in order to produce 
better butter, it having been found distinctly at ihe 
butter shows that the prizes always went to the butter 
that was made from pasteurised cream. 


4310. We have had it in evidence that the effect of 
pasteurisation has been altogether to spoil the flavour 
of Danish butter ; is there any truth in that?—We had 
Just the same complaints at the time when mechanical 
separators were introduced. There was a most strong 
expression on the part of all the merchants that in a 
Separator you could by no possible means make saleable 
butter, and that they could detect it at once, but every 
time they were put to the test they failed 1o do so. It is 
simply a prejudice. There always is prejudice when a 
new thing comes out. 

4311. That allegation as to the detrimental character 
of pasteurisation is an allegation of the same character 
you think ; it is simply prejudice ?—I look upon it in 
this way: at the butter shows butter merchants are 
They know nothing at all about how that 
butter is produced which they judge, and they have for 
years and years picked out the pasteurised butter as the 
best, and given it the prize. 1 do not think they can 
ee round and say pasteurisation has a deleterious 
effect. 


4312. Can you tell us anything about the regula- 
tions in force in Scandinavia as to the prohibition of 
preservatives ?—Do you mean in Norway and Sweden? 


4313. Yes ?—No, I am not prepared for that at all. 


4314. Does Norwegian butter imported into this 
country contain preservatives ?—I do not know, that 1s to 
say I know from your reports that it does not. 


4315. Other than that you do not know? No, I dc 
not; and the same applies to Swedish. 


4316. (Dr. Bulstrode.) I should like to read an ex- 
tract from “ Whitaker's Almanack” as to the supply 
of Danish butter during 1898: “In the year 1898 the 
quantity of butter imported from foreign countries 
was 2,815,736 cwt., with a value of £14,140,738, rather 
more than half of which was imported from Denmark.” 
You have no reason to doubt that that is practically 
true ?—No, T do not doubt that; it corresponds with 
the published statement of the Board of Trade. 


4317. Then more than half the foreign butter im~- 
ported into this country is without what is usually 


moe as preservatives other than 1 per cent. of salt? 
—Yes. 


4318. That more than half will keep, can we say at 
least three weeks ?—Yes. 


4319. At least three weeks ?—Certainly ; of course 
the keeping depends upon the temperature at which it 
is kept. 

4520. In the summer how long can we say ?—Three 
weeks in summer. 


4521. At least three weeks in summer?—Yes, and 
much longer in the cold weather. 


4322. ‘vould you mention a figure for the cold weather 
approximately—take now the present moment ?—It is 
very difficult to pin it down to any time. 


4523. Would you say five weeks /—Five or six or seven 
weeks. I do not mean to say that butter either in sum- 
mer or in winter is just as good three weeks after it is 
made as when it was made; what I mean to say is, that 
in summer three weeks after it is made it is sold here 
as the best salt butter, and that is, of course, what we 
go by. I do not mean to say that butter will keep abso- 
lutely one week; it will always deteriorate from the 
time it is made and all along, and the warmer the weather 
is the quicker it will deteriorate. So how long it will 
keep is a very vague expression; it must be taken in 
a certain practical sense that within three weeks in 
summer the butter will keep and still be considered as 
fine salt butter, and in winter you can say five or six or 
seven weeks. 

4324. Might we say that in summer the butter will 
fetch an equal price at the end of three weeks to that 
which it does at the beginning?—No; I do not think 
you can say that. 

4325. Then for how long do you think it would fetch 
the same price ?—Could not we speak in the commercial 
sense, and say it has kept three weeks, or it will keep 
three or four weeks in summer and five or seven weeks 
in winter, in a commercial sense. 


4326. (Professor Thorpe.) Meaning that it 1» readily 
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saleable ?—That it is readily saleable as the best salted 
butter. 


4327. (Dr. Bulstrode.) Readily saleable at a reduced 
price ?—No; at the top price in the butter market. 


4328. But the value of the butter from its commercial 
aspect does go off from the time it lands, that is at the 
end of three weeks ?—But butter, just as it is made, is 
not in the market here to be compared with it. 


4329. I mean from the time it reaches these shores 
it diminishes in marketable value ?—I do not quite follow 
you. 


4330. At the end of the fortnight the butter from Den- 
mark reaches our shores ; it is then worth z; at the end 
of three weeks it is not worth that ?—Between two and 
three weeks I do not think it would make much differ- 
ence in the value. 


4331. You think it would be of the same value in the 
market ?—Yes, quite so. 


4332. (Professor Thorpe.) I suppose really its value is 
determined by tke effect of the conditions under which 
it has to be sold, is it not ?—The value is determined by 
so many different factors that it is very difficult to esti- 
mate the value of one of them alone. It may depend 
upon the market, on supply and demand, and on the pro- 
spect for next week, and many other things. 


4333. (Dr. Bulstrode.) As I understand you, you think 
that the breed of the cow has no influence upon the flavour 
of the butter?—None whatever, in my opinion. 


4334. As regards the pasteurised milk, or the so-called 
pasteurised milk, which is sold in Copenhagen, which is 
pasteurised, or so-called pasteurised, at 85 degrees centi- 
grade ?—I think we might call that pasteurised. 


4355. Has any question been raised by the medical pro- 
fession in Copenhagen as to the prejudicial effect upon 
milk of that process by its altering its powers of diges- 
tibility ?—It is recommended by medical men, and it is 
pasteurised under medical supervision. 

4336. 1t is pasteurised with the view of partially steril- 
ising it ; but has any question of digestibility been raised ? 
—No. 


4337. (Chairman.) Is it not the fact that in Denmark 
and on the Continent generally it is very exceptional for 
raw milk to be drunk?—I think that is putting it rather 
strong. It is very frequently the case that milk is boiled 
before being drunk. 

4338. That is the way you put it?I do not know how 
far I could go. I know very many people that would not 
think of drinking raw milk. 

4339. (Dr. Bulstrode.) With regard to the experiments 
you refer to as to the keeping of butter, could you furnish 
to the Committee the results of those experiments ?—Yes. 
I believe I can: I believe they are published, and if so, of 
course, I will furnish them with pleasure. 


4340. You could not give the Committee any idea as to 
what proportion of the. population of Copenhagen is sup- 
plied with pasteurised milk ?—No. 


4341. Not roughly, quite broadly?—I really do no 
think I can. 


4342. Would you say half ?—No, I do not think so. 


4343. A quarter ?—More like a quarter; but my idea 
is not beyond that, and I question whether so much as 
that. 


4344. Do you know anything as to the infantile 
mortality of Copenhagen?—Not now; I have had some 
figures, but I have not them in my hand. 


4345. From how far is the milk supply of Copenhagen 
drawn, what distance out in the country, in miles ?—As 
far as known to me about 120 miles. 


Mr. ALFRED GILBEY, 


4360. (Chairman.) You are a partner in the firm of 
Messrs. W, and A. Gilbey, wine merchants, Oxford Street, 
London ?—Yes. 

4361. We have asked you to come and give us informa- 
tion as to the use of preservatives in wine, of which we 
have already heard from other witnesses. Can you tell 
us, first, if their use is general, and secondly, if they are 
more used in one class of wine than in another ?—The only 
preservative wl.ich it is necessary to use in wine imported 
into this country is brandy, which is distilled from wine, 
and this is only used in what arg known as strong wines, 
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4346. As much as 120?—Yes. I do not know whether 
it may be longer, but known to me, it is so much as that. 


4547. How is the milk treated before it is sent by 
train ?—It is cooled by ice to a low temperature, which is 
stipulated in the contract with the farmer. There is one 
large company in Copenhagen that receives the milk from 
a larger distance than others, and it is partly frozen by a 
patented method. As far as I know they freeze the layer 
of milk close to the can. 


4348. How long has it been the practice to insist upon 
this partial refrigeration of milk?—That 1s only lately, 
but the cooling of the milk by means of ice has been in 
force at least as long as Mr. Busck’s Company has been 
working ; and that must be about 20 years 4 should think. 


4349. What has been the cost of providing the neces- 
sary apparatus and material for cooling the milk ?—I could 
not answer that, but in a large firm, compared with the 
value ef the milk sent in, it would be quite an insignificant 
amount. 


4550. Wouid it be difficult in small farms to bring that 
about ’—To cool the milk do you mean ? , 


4551. Yes ?—To cool it with ice would be difficult. You 
see our small farms are not at all prepared to treat the 
milk ; it is cooled in water, but itis sent up otherwise as 
een as milked to the factory twice a day, to be treated 
here. 


4352. It is cooled with water at the farms, and sent 
of and further treated at the factories ?—Yes ere Rhy 
there was a question of sending milk to Copenhagen from 
small farms any distance off, it would probably go through 
a dairy and be refrigerated at a dairy ; that is the way 
in which I think it would be done. 


4355. Would there be any difficulty in the members 
of the Committee, if it were thought desirable to visit 
Copenhagen, seeing the methods of treating milk and 
treating butter ?—Not the slightest; they are very glad 
indeed to show how it is done. I myself believe that the 
methods of the Pasteur Milk Supply Company, which 
pasteurises all the milk, ought to be Known more than fhev 
are, and imitated at other places. I believe it is an ex- 
cellent thing. 


4354. (Chairman.) Could you supply us with a copy of 
the report of the Board of Health upon which action was 
taken in regard to the prohibition of preservatives. I 
think you referred t, a report of the Board of Health ?— 
Yes ; there is a statement of opinion by the Royal Board 
of Health in 1895 upon the danger to the public health of 
using borax in such quantities that as much as one 
gramme a day may be consumed. I do not believe that 
statement was handed in as a public paper, and I do not 
believe that it was actuaily made in connection with the 
prohibition of the use of borax for butter and margarine. 
(See App. No. 27.) 


4355. No, but prohibition did follow upon it?—Two 
years afterwards it was prohibited. 


4356. (Professor Thorpe.) To whom was the report made 
from the Royal Board of Health—to the Minister?—I do 
not know at this moment whom it was made to. I take 
it it was made to the Ministry of Justice, because these 
matters come under them. 


4357. (Dr. Tunnicliffe.) Could you refer the Committee 
to any literature upan the subject of the bouquet of cream 
as produced by fermentative agents?—In the Danish 
language. 

4558. If you would give the Committee even those re- 
ferences they would be of use ?—Certainly. 


4359. Experiments have been made upon the subject 
from a bacteriological standpvint, I take it?—Yes, many. 


called ; and Examined. 


viz., port, sherry, and Marsala. The grape yields more 
juice relatively than any other fruit that is produced. In 
the wine-producing countries the juice of the grape is sc 
plentiful and so cheap that there is no reason for adultera- 
tion, and the colour of the wine is so pleasing in its natural 
state that no colouring matter is necessary, and it is pre- 
served by the spirit produced by natural fermentation 

Take, for instance, the production of claret, of which JT 
have an intimate knowledge, for my firm have a large vine- 
yard in the Medoc. The grapes are picked when they are 
fully ripe, and brought in to the cuvier, wehe the stalks 
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are separated from the bunches, and the berries and juice . 


go into a vat, where in a very short time the fermenta- 
tion commences. The process of fermentation forces 
the skins and pips to the top of the vat, and also al: 
impurities. The wine is drawn off in about ten days, 
and placed in hogsheads, where the fermentation goes on 
for about another nine months, after which it is placed 
in cellars, and kept there until three years old, when it 
is bottled and sent to this country, and sold at prices 
varying from 1s. per bottle upwards, and with slight 
variations all light wines are made in this way. In Con- 
tinental countries, where wine is the daily beverage of 
the working classes, a cheap wine is made from raisins, 


‘but this wine is of such low alcoholic strength it can never 


be shipped, as it would not stand the journey. 


4362. The evidence that we have received rather points 
to the use of preservatives, such as salicylic acid in 
another class of wine—a stronger, fruitier wine, such as 
some of the ports?’—We heard some years ago on the 
east coast of Spain, where a very cheap red wine is used, 


that salicylic acid had been used; but in every contract 


we make with the producer (we do not make the wine 
absolutely ourseives), we stipulate that no salicylic acid 
should: be used.. We have that in all contracts in any 


piace where we have a suspicion that it is being used. 


43635. Then its use is known in wine-growing countries ? 
—It is known, certainly ; I have often heard it. 


4564. Is it used more in an inferior quality of wine, 
or is it used in all qualities alike ?—It would be used really 
in an inferior quality of wine, I should think, but it is 
absolutely prohibited in many wine-producing countries. 

4565. What is the object of its introduction ?—Of course 
to act as a preservative, and go as to use less spirit, I 
take it. 

4366. Is it to arrest fermentation /—Yes, I think it is ; 
but as I tell you, we have had no experience of it. It 
is easily detected in any wine. Any chemist can detect 
it quite easily, and no wine that we sell, or that I know is 
sold in this country, has any in. There is no reason for it 
being used in our opinion. I was making the statement 
with regard to wine generally, and I was saying that the 
cheap wine is made from raisins. We read a great deal 
very often in the Press about the adulteration of wine, 
and wine being made from raisins, and so on ; that wine 
is never imported into this country, as it would not keep, 
and though people can drink it over there, it is sour stuff, 
and would be quite unpalatable here. 


4367. Do you ever use tests for the presence of salicylic 
acid in wines?—We send our wine from time to time tc 


analysts to be examined. We know it is not used really 


in the wine that is imported into this country, and we 
have never had a case of any wine where it was used. 


- 4368. We have been informed that the strong, rich 
wines are treated with salicyiic acid or formaldehyde to 
arrest fermentation, and are then used to mix with 
thinner wines ; do you think that is practised to a large 
extent ?—It may be. All we know is that there is a 
prejudice against it, and we do not let a particle of it 
appear in any wines that we sell. 

4369. (Professor Thorpe.) Could Mr. Gilbey tell us 
any other wine than that which he says is produced on 


the east coast of Spain—of which, by the way, we did 


_ hot hear the name ?—Tarragona Spanish port. 


4370. Are there any other wines than Tarragona which 
are likely from their nature to contain salicylic acid ?— 
No, I do not think there are. I have never heard of it 
being used. As I tell you in France, I believe the use of 


_it is absolutely prohibited. 


4371. Take a fruity wine, containing a considerable 


quantity of sugar, which it is desired shall retain a certain 


amount of the sugar ; is that not liable to contain salicyhe 
acid ?—No, I do not think there is any necessity why a 
really good, sound, well-made wine should contain sali- 
eylic acid. ; 


.. 4372. Perhaps there is no necessity, but as a matter 


of fact, is it done?—I do not think it is. We know 


_ samples are constantly taken by analysts in this country, 
_.and yery rarely indeed have we ever heard of salicylic 


acid being detected. 
4373. Sherry, for example, is not likely to contain 


_ any?—No, I do not think so. 
14374. Take the German wines imported into this coun- 
_ fey, which are of low alcoholic strength ; are they likely 
‘to contain salicylic, acid ?—No, they are very dry, there 


is no sweetness, and there is no sugar in them. They 
are natural wines, and they are not likely to contain 
salicylic acid. 


3017, 


_ think it is. 
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4575. There are certain wines which do not, I suppose, 
frequently bulk in the imports, or even known of by 
name in Hngland—wines produced in Portugal, for 
example. There is a wine that I know of, called Colares. 
Ido not know whether that finds its way into this country ? 
—I do not recognise the name of it, and I do not know 
where it is made. 


_ 4376. It is made in the neighbourhood of Cintra. ‘That 
is a kind of claret. Do you know whether that is im- 
ported ?—There are no light wines from Oporto, or from 
Lisbon either, imported into this country. I know the 
style of wine you mean. I do not think that sort of wine 
could be imported into this country, unless it had some 
chemical preservative in, or was fortified with spirit. 


4577. You do not know that it is actually imported ? 
—I should say it certainly is not imported. I have never 
heard of it being imported. It is a natural red wine ‘vf 
the country, and I have often tasted it there. 


4378. I may, perhaps, tell you that it is exported to 
my certain knowiedge ; and I wanted to know whether it 
came to this country /—No, I do not think it does at all. 


4579. It is, as a matter of fact, pretty largely exported 
to America, and it is often a consideration with the 
people who export it (whom I know something about), 
whether they shall brandy it, or whether they shall put 
salicylic acid into it. It is not possible for you to furnish 
the Committee with a list of the wines, where they might 
look for the evidence of salicylic acid ?—I really do not 
I do not think any wine that is now imported 
into England contains it. There have been things said 
about salicylic acid, but no merchants would run the 
danger of prejudicing their wines by having salicylic acid 
put in. 

4380. Is it not put in?—It is so easily traced that any 
chemist might trace it. Though it is not absolutely pro- 
hibited by law, we know it is prohibited in some countries, 
and that is sufficient. There is no necessity for it. It 
is not like the evidence I have just been hearing here in 
regard to milk ; wine so very rarely goes wrong if it is 
properly made and. treated. 


4381. I suppose you have no experience of the facti- 
tious wines which are sent from Hamburg ?—No, we do 
not sell them, but I have seen them. 


4382. I do not suppose you sell them, but do you know 
anything about them?—No. I know there is a wine you 
hear of, a claret which has been offered to me at 6s. 6d. 
a dozen. I have seen that claret, which is made in this 
country. I dv not know what it is made from. Jt does 
not have to pay any duty at all. I brought the matter 
before the Chancellor of the Exchequer, and suggested 
he should tax it when he was taxing our wines a little 
while ago. 

4383. Do you think that is likely to contain salicylic 
acid ?—I should think it is extremely likely. 

4384. Do you know what the basis of that wine is #— 
No, I do not know at all. 


4385. You have never heard ?—No. 

4386. Then you do not know where, or how it is pro- 
duced ?—I think it is produced s»mewhere on the banks 
of the Thames. “It has been offered to us. I should not 
think it contains any grape juice. I have seen bottles of 
it labelled’ “St. Julien.” 


4387. (Dr. Bulstrode.) Could you tell the Committee 
something as regards the use of colouring matters in the 
wine trade?—Yes, let us take, for instance, sherry. 
They make a wine, called colour wine. Six or eight 
butts of wine are boiled down to one butt, and that pro- 
duces a wine of very strong colour, which is used in the 
cases where the colour is wanted to be deeper. . There 
is very little colouring matter used in wine. 

4388. Do you know anything with regard to the use of 
alum in wines ?—No, I never heard of it being used. 


4389. What colouring matters are used with regard to 
liqueurs ?—I cannot answer decidedly, but I should say 
burnt sugar of glucose. 


4390. We hear of salts of copper, and picric acid being 
used ?—No, not for a moment. 
4391. Nor cochineal ?—No. 


4392. Are the wines which are sold in this country at 
Is. a bottle, likely to contain added preservatives ?—Not 
at all, In my opinion they are as pure and wholesome as 
the most expensive wines, and there is no reason why 
they shonid not be. 

4393. Do they contain any added colouring matter ?— 
There should not be any. 
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4394. In the south of France, Cette, and places like 
that, are there certain colouring matters, which are added 
to wines to make them appear other than they are /—Of 
course in those districts they make up a cheap wine for 
the use of the people which takes the same place as beer 
here, and is sold at a very low price, indeed. I do not 
know anything about that class of wine. 


4395. I saw a list the other day, which was put into 
my hands, of certain substarcor which are used to make 
Burgundy, claret, and other wines, that 1s, to give them 
at any rate the characteristics of these wines ?—As I say, 
the juice of the grape is so cheap, that there is no excuse 
to do that sort of thing. I do not think it is done, and 
those sort of wines. would never come to this country if 
it were. 

4396. Do you have your wines and liqueuzs examined 
both for preservatives and for added colouring matters ? 
—They are constantly tested. 


4397. Have those tests been for preservatives and 
for colouring matters ?—I have told you we do not allow 
any preservatives nor any colouring matters. 


4398. How do you ascertain that that which you do not 
allow is not put in?—From time to time we send them té 
be tested. Mr. Cassal tests our wines a great deal, and 
also Professor Dewar. We send to them constantly our 
cheap wines, and have them tested for our own benefit. 


4399. Do they make a report to you whether those 
wines contain or not added preservatives, or added colour- 
ing matter?—Wo do not ask them to test for those par- 
ticular things. 


4400. (Professor Thorpe.) Is that test for anything more 
than the alcoholic strength ?—Really it is for our own 
safety, but we do not know of anything. As I tell you 
we have never had a case of finding out anything. You 
gee our wines are all over the country, in every village, 
and every town, and they are tested by every county 


analyst, so we should soon hear of it if there was any- 
thing wrong in them. 

4401. You send them to Professor Dewar and to Mr. 
Cassal, but do you send them for any other reason than 
for the determination of the alcoholic strength ?—No. 
We do it, as I tell you, really for our own safety. We have 
got into a system of sending them to these analysts, not 
that they ever find anything. It is not a question of 
the strength, because we can find that out perfectly well 
ourselves. 


4402. Do they return anything elso to you than the 
particular grade of alcoholic strength that those. wines 
are ?—Yes, they tell us what the wine contains, and so 
on, how much. natural tannin, and so on, and as I tell 
you, I have never known a case where anything has been 
pointed cut to us that was deleterious. 


1403. (Dr. Bulsirode.) Do they put in as a fact, “no 
added preservative,” ‘no colouring matter” ?—No, I do 
not remember that that has been reported to us. 


4404. Se that really for all you know, although it is 
contrary to your instructions, it is possible that preserva- 
tives and added colouring matters may be used pretty 
extensively 7—I really do not think they are. As I have 
told you, I do not think there is any necessity in doing 
it. The produce of the grape is naturally of a pleasant 
colour, and it is not desired to alter it. 

4405. (Dr. Tunnicliffe.) Did you ever hear of the addi- 
tion of mineral acids to wines ?—No, never. 

4406. You have never heard of such a thing ?—No. 





* J find that my answers to the later questions put to me 
uu the result of the analyses which are made from time 
to time of our goods were hardly correct, as on making 
inquiries I am told that in each case the wine tested is 
certified by the analyst as being free from foreign preserva- 
tive or added colouring matters. 
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The Right Hon. Sir Herbert MAXWELL, Bart., M.P., F.R.S. (Chairman). 


Professor T. E. THORPE, F.R.S. 
H. TimBreLt BULSTRODE, Esq., M.D. 


F. W. TuNNICLIFFE, Esq., M.D. 
CHARLES J. Huppart, Esq., Secretary, 


Mr. Tuomas Carrineton Smiru, called ; and Examined. 


4407. (Chairman.) You are a dairy farmer, living at 
Admaston, Rugeley, Staffordshire ?—Yes. 


4408. You.are a member of the Council, and chairman 
of the Dairy Products Committee of the Central Chamber 
of Agriculture, and a member of the Staffordshire Cham- 
ber of Agriculture /—Yes. 

4409. And you appear here, I think, on behalf of 
the Central Chamber of Agriculture ?—Yes. 


4410. I may tell you that we have received already full 
information from every source about the articles of dairy 
produce which are treated with preservatives at the pre- 
sent time, and we have a tolerably complete notion of the 
extent to which the practice prevails. What we would 
like to hear from you would be the result of any special 
observations on your part, and also the views of the 
Chamber which you represent, as to the use of these 
preservatives, and the necessity or expediency of restrict- 
ing that use. I may mention that in order to save you 
trouble, because it is no use going over the same ground 
over and over again?—Are you in possession of the reso- 
lution that was passed by the Central Chamber of Agri- 
culture? 


4411. No, we have not received it?—I have in my hand 
a copy of the resolution passed, which is really a direction 
to Professor Long and myself, and I propose to hand it 
in. The resolution reads: “That this meeting is opposed 
to the employment of preservatives and colouring matters 


in articles of dairy produce whether British or imported ; 
and that it be an instruction to the witnesses appointed 
by this Chamber to give evidence before the Departmental 
Committee to urge that as preservatives and colouring 
matters are believed to be deleterious to the health of 
invalids and children their use should be prohibited.” 
That was the resolution passed by the Chamber which 
appointed us. 


4412. If that were carried into effect, would that in- 
volve a serious interference with the dairy trade ?—It 
would as now conducted}; it would make illegal the 
colouring of cheese, and in that respect 


4413. I would rather divide the subject into two 
branches. Let us take the preservatives first, we will 
come to the colouring afterwards. It has been repre- 
sented to us partly’ on behalf of the dairy trade, and 
partly on behalf of dairy farmers, that it would put a 
stop to a great deal of the milk traffic at present if the 
use of preservatives were prohibited ; is that your opinion ? 
—You are speaking now of fresh milk direct from the 
cow, are you? 


4414. Yes, of the milk supply to towns}—My own 
experience is that it would not interfere with the daily 
supply of fresh milk from the cows. I have sent milk 
from Mid-Staffordshire into London for several years (I 
am now sending to Birmingham), and I was prohibited 
by my agreement with the West End Company, that 
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bought my milk, from adding anything to it, and I never farmers who send their mik to London. One sent last Mr. 7 & 
did add anything to it. year 66,810 imperial gallons. Smitn. 


4415. Rugeley is, I suppose, two hundred miles from 4429. Where from, please?—From Buckinghamshire. Paes 


here?—One hundred and twenty miles the station is, He gives the time of consignment and arrival; perhaps 


and I am four miles from the station. 


4416. Did you send your milk up once or twice a day? 
—May I give you the result of last year’s trading? When 
I say last year, I mean from Michaelmas, 1898, to Michael- 
mas, 1899. I sent the whole of my milk, excepting the 
Sunday morning’s milk—and the reason why I found it 
after experience advisable not to send that 


4417. You sent it to Londun t—I sent it to London ; 
to Willesden first, and then afterwards on a branch rail- 
way. Not once during that twelve months was there 
any suspicion of any sourness, or any hint of complaint 
made by my buyers, and I never lost a single pint of milk. 


4418. Did you send your milk to one vendor?—I was 
under contract for the whole of it except the Sunday 
morning’s milk; ‘so the buyers had the whole of the 
year’s milk betweeri Michaelmas and Michaelmas, except 
Sunday mornings. Something may turn upon this point: 
I had previous experience that anything that went wrong 
with the milk was with respect to Sunday morning’s 
milk; that arose from the fact that from my station, 
Rugeley, there is no Sunday morning train, only a mid- 
day train, consequently the milk of Sunday morning 
was not delivered to the buyers until the Sunday even- 
ing, and Sunday being a dies non, I take it the milk did 
not get into consumption until the afternoon of Monday. 


4419. At what time did the morning’s milk arrive in 
Willesden ?/—About a quarter past eleven, and it would 
get to the buyer about half past. 


4420. It would get to the consignees, you mean 7—Yes. 
4421. Not to the retail customers ?—-No, not to them. 


4422. Then the evening milk?—The evening milk I 
expect would be delivered during the night to the con- 
signees ; I believe that is the custom, but I do not know 
that. It would arrive later on, as it did not leave me till 
half past six. 

4423. What is your milking time?—We milk in the 
summer here from five to seven in the morning, and from 
half past four to six in the evening. It is rather earlier 
than that in the evening of the winter. 

4424. Then in every case the milk would be in the 
hands of the consignees within twelve hours ?—It would, 
eliminating the Sunday morning’s milk. J am now send- 
ing to Birminghani. I might say it is a matter of price 
really. f 

4495. There, I believe, the use of preservatives is pro- 
hibited in milk, is it not?—I have no knowledge of that, 
but it is a question of magisterial decision. I have read 
Dr. ‘Alfred Hiil’s evidence, and I find that he found a 
considerable amount of preservatives in the Birmingham 
milk—9 per cent. I have here turning upon the same 
point of the inquiry upon which you are addressing me 
now, letters from three friends of mine, who sent their 
communications after the whole number had been re- 
ceived by the secretary of the Central Chamber. As 
they bear upon the question of the keeping of the milk, 
and of the consignment of the milk in large quantities, I 
should like to give you the information I have. I do not 
propose to use any names at all, but I could tell you 
the quantities, and I can tell you the towns. 


4426. Before we leave the point of transit I should like 
to ask you this: Dairy farmers at a greater distance from 
London than 120 miles might find it difficult to send their 
milk so far, might they not?—I really cannot tell you 
that. For four months of the twelve months I only sent 
my milk once a day. It was a standing arrangement 
under contract with two West London firms that in 
November, December, January, and February, in order 
to save trouble on my part the milk was only consigned 
once a day. 

4427. Of course those were the four cool months ?— 
Yes they were. I qm informed that not necessarily does 
the milk keep better during those cool months because 
I have been told—I do not know this of my own know- 
ledge—that November is about as bad a keeping month 
as any we have. The temperature is not very low, and 
the atmosphere then is very humid. The keeping quali- 
ties of the milk are affected of course considerably by the 
temperature, and also to a very considerable extent by 
the humidity of the atmosphere. ‘ 

4423. You were going on to read some information you 
had received?—I ‘have three letters here from dairv 
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that would be interesting to you. 


44350. I should like the distance in miles, because of 
course it 1s a question whether the railway companies do 
their duty also?—Then, I am bound to say I do not 
quite know. This particular one’ comes from the Ayles- 
bury Valley. He says: “I use no preservatives. My 
milk reaches London at 11.8 a.m., and 8.8 p-m., and 
leaves here about 8 a.m. and 5 p-m.”—it would be the 
produce of about 100 cows—“I have never had com- 
plaints of it not keeping sweet.” He has never used a 
preservative. 


4451. Did he use any cooling process 7—Yes, that is 
absolutely necessary. He cannot go on an hour without 
a cooling process. 


4432. A natural process, or a mechanical process ‘/—We 
call the mechanism a refrigerator. It really is a series 
of tubes inside which cold water runs, and over which 
the milk itself flows. The milk is aerated to a very con- 
siderable extent, being distributed in a very thin volume 
over the whole of the apparatus, and it is cooled down 
by the water running inside the apparatus, and although 
we use the term “refrigeration,” it does not approach 
freezing point. 

4433. It has been stated before us that it is impossible 
for some farmers to command a supply of water for cool- 
ing?’—That may be so, and probably was so to a very 
great extent last summer. 


4434. Do you think those are proper premises or farms 
on which to conduct a dairy industry ?—It is a sine quad 
non, and I really cannot understand how men, who had 
no supply of water during last summer, were able to con- 
sign their milk any distance. I certainly cannot see how 
they could do it. On that point I should like to add 
that inasmuch as the cooling of the milk seems to me an 
absolute necessity for the trade, the farms which go 
into the milk trade for consignment at long distances 
must either go out of the trade or have a supply of water 
for cooling it. I would like to add also that I think 
that here in the large towns which receive the milk that 
we send from the country due provision ought to be 
made for keeping that milk sufficiently cool so that it 
may go into the hands of the consumer without taint. 


4435. I suppose that is done to a large extent by large 
vendors ?—We think so. We country consignors think 
that the large men take greater care at the consuming 
end than is taken bythe small dealer. It is very easily 
done by having cool chambers. I should like to add 
also that I think it is quite feasible for the larger carry- 
ing railway companies to have better accommodation in 
their vans by means of a simple process of keeping’ their 
vans under a certain temperature. May I add the ideal 
temperature below which the consignors are asked to 
keep themselves ? 

4436. If you please ?—It will not sound very remark- 
able ; it is only 60 degs. Fahrenheit. We consider milk 
safe if it is reduced, we will say, to 60 degs., and I con- 
sider it safe myself for twenty-four hours provided that 
it does not 

4437. Do you find that the railway companies as a. 
rule do not offer sufficient facilities?—I should hardly 
like to say that. 


4438. You need not be afraid of offending me as a rail- 
way man ?—It¢ is not that, because I am going to confess 
that they have improved their facilities ; but they have 
not yet given us cold vans. They have not yet used 
artificial means to keep the temperature of the van low, 
and it seems to me that it would be quite feasible to do 
so inasmuch as they have got power and steam on the 
very railway that carries the milk, but as a matter of 
fact, we have no reason to complain when we can send 
from Mid-Staffordshire into London milk for the whole 
year, and never have a single complaint nor a hint. 

4439. Of course, you are on a main line ?—It is quite 
true, I am on a main line, but I have between three and 
four miles to send it before it gets there. Shall I go on 
with the other two letters ? 

4440. If you please /—That first gentleman dairies about 
100 cows. This next letter is addressed to me person- 
ally, and keeping back the name, I should like to reaa 
the letter :—‘ Dear sir, I am milking out now 500 cows, 
and send nearly all my milk to London, and I never 
have used any preservative or colouring of any kind, and 
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I do not think they ought to be used in any form. It is 
greatly against us farmers and all agriculturists it being 
allowed to be used”—I suppose that applies to both— 
“and when used, as I hear they are, it is to back up dis- 
honesty in most cases, and ought to be stopped, as it is 
against the producer and the purchaser, and only good, 
if to any, to salesman or middleman. Hoping you will 
use my ideas in any way you think best. I am now 
farming over 4,000 acres, and am sending over 200,000 
gallons of milk yearly to London.” 


4441. What sort of distance is he from London ?—The 
county is Berkshire ; I am afraid I have not the distance, 
neither have I the time of consignment. 


4442. Do you mind telling us the post town !—Faring- 
don. 


4443. (Dr. Bulstrode.) That is on a branch line, be- 
yond the Didcot Railway, is it not?—Yes. I am inclined 
to think the time is from two to three hours. I have 
the particulars you are thinking of in this next one, I 
think. I may say that I saw this gentleman personally ; 
I met him by accident, and he afterwards sent me these 
particulars at my request: “We send daily to London 
the milk from some 1,500 cows, more or less. We never 
use any preservative summer or winter. The cows are 
milked from 4 to 6.30 a.m. and from 4 to 6 p.m., the 
morning milk reaching London at about 11 a.m., and the 
evening about 11 p.m.”—with the exception of half an 
hour in the morning about the same time as mine coming 
from Staffordshire. 


4444. Is that a farmer ?—Yes. 


4445. Of course, those 1,500 cows are not all his ?—He 
has many farms, but he is entirely by himself—he is not 
a company. 

4446. This is entirely his own stock ?—Yes, it is his 
own stock—the man that consigns the milk is the owner 
of the cows, and farms the land. 


4447. Now, as to other dairy produce—milk, I suppose, 
we may take to be the most perishable form, but how 
about cream? Can the cream traffic be conducted with- 
out preservatives?—I have no personal knowledge of 
that, but I should say myself that cream would be more 
liable to not keep—that is, to go tainted—than miik, for 
this reason—that it is richer ; the cream itself is richer 
than milk, and as we know the richer a thing is the 
sooner it becomes tainted—corruptio optimi pessima. 


4448. I suppose if you separated cream, it would not 
turn quicker than the skim ?—There is just this—uniess 
you use a separator—and a great many farmers do not— 
the temperature of the milk would have to remain at a 
considerably higher point than what we call the re- 
frigerating temperature, and I am honestly of opinion 
that, unless the cream is kept down by artificial means 
below a temperature such as we apply to milk, the cream 
would taint rather quickly. I do not know, and I could 
not tell you from my own experience, how it would be, 
supposing the cream was always kept down at the ideal 
temperature that we think milk ought to be kept at. I 
really could not say. 


4449. Have you ever made the experiment of separat- 
ing milk and cream—in a separator, of course—and see- 
ing which turns the sooner, the skim or the cream /—No, 
I have not. 


4450. Supposing them to have the same keeping quali- 
ties, it is obvious, is it not, that if milk can be transported 
over long journeys, cream could also?—Provided it was 
always kept at a low temperature. 

4451. No, I say, supposing that the keeping qualities 
were the same—I am assuming that they are—but I really 
do not know whether they are or not ?—Are you assuming 
also that they are to be transmitted across the country 
under the same conditions as the milk? 


4452. Yes?—You are putting to me a problematical 
‘question upon which I have really no experience. 


44535. I understood you rather to imply that the use of 
preservatives was more justifiable in cream than in milk ; 
is that so?—I did not say so. I said that my own judg- 
ment led me to conclude that cream kept under the same 
conditions as milk, would be more liable to taint than 
milk. I dare not go further than that. 


4454. Have you anything to say on the subject of 
butter ’—Excepting this ; that as a butter-maker I never 
use any preservative, and I never use a colouring matter. 

4455. Do you make large quantities of butter ?—~Not 
now ; I used to do. 


4456. The conditions of te butter trade have altered 
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a good deal, have they not?—Very much so. I went into 
the new milk trade supply because I thought it was more 
remunerative than the making of cheese and butter. 


4457. Now, turning to colouring matters, may we 
assume that colouring matter of various quantities is 
used in cheese, butter, milk, and cream ?—I used colour- 
ing matter in cheese, but never in any other article of 
dairy produce. £ made coloured cheese myself for 
twenty years, because of the enhanced price we get from 
the use of colouring. 


4458. In certain districts, I suppose ; may I ask what 
kind of cheese you made?—When I made cheese we 
called it the Derbyshire make, but the market it found 
was in South Wales and in the northern counties of Eng- 
land. It went through a factor. The mining districts, 
curiously enough, were the best customers for fine 
coloured cheese. 


4459. Then it was purely to gratify the tastes of the 
consumer that you coloured the cheese /—Not precisely 
so—it was to bring a better income to myself. 


4460. You would not have got the income unless you 
gratified your customer, would you?—That is so ; it was 
a supply to answer a demand. 


4461. What I mean is this—that you were not imi- 
tating a higher class article?—There was no doubt about 
it that everybody knew it was artificially coloured, if 
that is the meaning of the question. It was not intended 
to deceive ; it was intended to supply a local demand. 


4462. Was annatto the material used ?—That was the 
only colouring matter. 


4463. Are you acquainted with any of the substitutes 
for annatto that are used now?—By means of the re- 
turns that I have here, yes. We havea list here that 
shows us what other colouring matters have been used 
by those gentlemen who have given replies to our cir- 
cular. The Central Chamber received replies from more 
than 100 people and firms giving the preservatives and 
colouring matters used. 


4464. Is there a great variety of them?—There is a 
vast variety. 


4465. Perhaps you could hand in the list ?—Yes, I will 
do so. (See App. No. 11.) Annatto is the principal 
colouring matter. Forty-two returns show the- use of 
annatto, and then the others are: Danish Butter Colour- 
ing, 5; Silver Churn, 5; Primrose Butter Colouring, 
2; Oleo Butter Colouring, 2; Cowslip Colouring, 2 ; 
and Carrotine, Howarth Colouring Fluid, Tomlinson’s 
Butter Colouring, Grated Carrots, Colouring XXX., 
Jersey Butter Colouring, and Buttercup Colouring one 
each. 


4466. From whom did you get these replies ?—From 
farmers and dairymen, but I can give you the propor- 
tions if you like to have them. Of the 64 replies which 
stated that colouring matters are used, 21 are from farmers 
and 21 are from either dairymen or dairy factors in the 
provinces, and 22 are from Metropolitan dairymen. Of 
the 46 replies from persons who do not use colouring 
matters 31 are from farmers and 11 from dairymen in the 
provinces, whilst only four of the replies of the Metro- 
politan dairymen state that colouring matters are not used. 


4467. I suppose these patent colourings are largely 
pressed by agents through the country ?—I do not think 
so particularly. 

4468. How do they get then into the hands of farmers 
and dairymen?—Having only used annatto, and not 
calling to mind having been asked to use any other, I 
cannot tell you. 


4469. No, but you are acquainted with the ways of 
farmers, and it is not likely that a farmer would sit down 
and write for “carrotine,” or one of these things, unless 
it were brought immediately under his notice by a local 
agent ?—Or having seen it advertised in a newspaper— 
that is so. 


4470. Why should ‘he prefer these substances to 
annatto ?—I think the replies from farmers are very nearly 
wholly confined to annatto. 


4471. (Professor Thorpe.) Is it not the fact, however, 
that persons attend weekly markets and local dairy shows 
pushing these substances, both colouring matters and 
preservatives ?—Yes, I think I may say when I have 
attended a dairy show, especially, we will say, this one 
in London, I have frequently had leaflets thrust into my 
hands, but I am afraid I do not read them. 


4472. That is the kind of organisation by which know- 
ledge of these things is distributed ?—I think that is so. 


MINUTES OF EVIDENCE. 155 

4473. (Chairman.) Then as to butter, you cannot speak 
from experience, I think?—I never used preservatives 
in butter, and I never used colouring, but here I have 
replies in regard to the colouring. 


may be placed upon the colouring of articles of food must 
be made to apply equally to imported and to home pro- 
duce, and must also apply to margarine as well as to dairy 
produce. Personally I do not think that the question of 17 Jan. 1900, 
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4474. Colouring in butter?—In cheese, butter, and 
milk also. Seven farmers and four provincial dairymen 
or dairy factors colour cheese; sixteen farmers and six- 
teen provincial dairymen or dairy factors colour butter. 


4475. This is sixteen out of 100 or out of what quan- 
tity 7—We have 64 replies out of 100 saying that they 
use colour, 


4476. (Dr. Tunnicliffe.) Is it 16 out of 64; I do not 
quite understand yet /—I was dividing them into farmers 
and dealers afterwards. Sixty-four used a colouring of 
all sorts—farmers, dealers, and everybody else; then 
analysing them as to whether they are farmers or dealers, 
it comes out as I have stated, Forty-six do not use 
colouring matters at all, 


4477. Among the 46 who do not use colouring matter, 
would there be any cheesemakers, or would they simply 
not use the colouring matter because they did not make 
cheese 7—I have got seven farmers who colour cheese and 
four provincial dairymen or dairy factories who make 
cheese with colours. 


4478. I think we would be quite content, without 
troubling you with every minute detail, with your opinion 
founded on your experience that the use of colouring 
“-matter in cheese is tolerably general, is it not ?—Yes, and 
the farmers themselves use the colouring sometimes in 
accordance with the demand of the market, that is to say, 
if the price of coloured cheese goes up a farmer would 
colour this cheese, whereas if the coloured cheese was not 
in demand, he would cease the colouring. These localities 
are perhaps exceptional. Cheshire and Leicestershire are 
the two counties where coloured cheese is common. 


4479. There are other counties where they colour 
cheese ?—It is so, of course, but I say common. 


4480. The practice is universal in the North, is it not? 
—I should not say so. 


4481. “Wiltshire,” ‘ Gloucestershire”; however, we 
need not go into that. There is a slight difference in the 
practice of colouring butter, is there not, inasmuch as 
butter is not coloured in summer and is coloured in 
winter /—I never had any difficulty when I was a. butter- 
maker in getting my butter the right colour even in 
winter. There were certain courses of action taken to 
keep the colouring during winter, such as would be 
acceptable to the public taste. One would be having a 
sufficient proportion of newly-calved cows, and the other 
would be giving articles of food which had an effect upon 
the colouring of the milk. 


4482. Such as bean meal?—Or maize meal. There are 
éertain foods that have a considerable influence during 
winter on the colour of the butter. I may instance 
mangolds (which help to give a very white milk), and 
decorticated cotton cake, although giving a rich milk 
gives a milk of a pale colour. My own experience is that 
maize meal as a food during winter gives richnesss of 
colour to milk more than any other meal that we use. 
The breed of cows is another thing to do with the colour 
of the butter. 


- 4483. Really ?—I mean the kind of breed of the cow 
which produces the milk. 


4484. That has something to do with the colouring of 
butter ?—A great deal. 


4485. That shows how experts differ. I put that ques- 
tion to a gentleman yesterday, sitting where you are, 
and he told me from wide experience that it had nothing 
whatever to do with it?—That an Alderney and a 
Guernsey cow give the same colour as other breeds ? 


4486. Precisely ?—Where has he been living? 


4487. What are the views of your Chamber as to the 
restrictions, if any, necessary to be imposed in respect of 
colouring matter ?—I come here under instructions from 
the Chamber against all colouring of dairy produce, and 
against the use of any preservative. The resolution which 
was passed at the annual general meeting of the Central 
and Associated Chambers of Agriculture relates equally 
to the question of colouring and to the question of pre- 
servatives. The Chamber would like to see the use of 
preservatives and colouring matters both in home and in 
imported produce entirely prohibited. It is obvious that 
any such prohibition should apply all round, as it would 
be a manifest injustice that foreign produce should contain 
colouring matter if those were prohibited in home pro- 
duce. In fact, as a matter of justice, any restrictions that 
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preservatives and colouring stand quite on the same 
platform. 


4488. It would have rather a serious effect upon certain 
branches of dairy farming in different districts, would it 
not ?—As representing my own Staffordshire Chamber of 
Agriculture I am bound to say that the feeling locally of 
all the Staffordshire farmers would {be against the pro- 
hibition of the colouring of cheese, but they have a very 
strong opinion that the colouring of milk should ‘be pro- 
hibited. They hold that the colouring of milk is simply a 
practice in order to make the article appear richer than 
it really is. With respect to the colouring of cheese they 
hold that the public in no way can be or are deceived, 
inasmuch as they know that the colouring is brought about 
simply for the sake of the market, andjitis sold as coloured 
cheese, whereas they hold that the consumer of milk is 
deceived by having coloured milk presented to him for 
sale, and that there is no other object in colouring milk 
except fraudulent sale. 


4489, And their objection to the colouring of margarine 
would proceed on the same ground ?—It would so. 


4490. (Professor Thorpe.) What is the membership of 
the Staffordshire Chamber of Agriculture; how many 
members are there /—Albout 200. 

4491. They are mainly, I presume, farmers ?—They are. 

4492. And engaged in milk supply ?—<A considerable 
proportion in cheese-making—but more every year in milk 
supply. 

4493. Can you approximately tell the Committee what 
volume of milk these gentlemen would be dealing with 
in the year who have subscribed to that resolution ?/—Are 
you alluding to the resolution against colouring ? 


4494. Against preservatives?—The whole of those in 
Staffordshire who are interested in dairy farming who 
were represented at the Chamlber were unanimous in 
their vote against preservatives, ‘but not for the prohibi- 
tion of colouring. 


4495. We will take preservatives. I want to know if 
I can get from you what volume of milk approximately 
is represented by that resolution which prohibits the 
use of preservatives in the milk ?—I could not give it 
you. 

4496. (Chairman.) Could you put in the number of 
cows approximately /—No. I really have no data as to 
how many of us sell milk and how many make cheese. 


4497. Could you not approximately tell then the 
number of heads of cows?—No. I can speak of some of 
my neighbours’ and my own. 

4498. (Professor Thorpe.) Of course, you understand 
the object of my question is, if I can, to elicit the volume 
of trade which is represented by that resolution ; could 
you supply the Committee with that information ?—I could 
afterwards. 


4499. (Chairman.) May we take it that it is consider- 
able?—Very considerable. My own is 36,000 gallons 
of milk, and I can call to my mind several neighbours 
who would be pretty much in the same way; it would 
be many hundred thousand gallons. 


4500. Yours is 56,000 gallons in the year ?—Yes. 


4501. About 100 gallons a day?—Yes, in my own 
case, and I can call to mind a good many others who 
send approximately the same quantity. I am not sure 
that I could get a correct answer, but I will endeavour 
to get a correct answer ; I think I can manage. 


4502. (Professor Thorpe.) Of course, it must be only 
in the nature of approximation in any case, but what 
we want is merely a rough idea of the volume of trade /—~ 
Your question asks me to discriminate between the 
cheese makers and the milk sellers, does it not? 


4503. What I immediately want to know is what 
volume of milk is represented by that resolu- 
tion according to which preservatives are not to 
be used?—I quite understand; I will try and 
get it, and I can get it in the course of a 
week or so. I will get it through the secretary. It 
will be rather difficult, because at certain periods of the 
year the same men change their practice—that is to say, 
they sell the milk during the winter and make cheese 
during the summer. You may take it from me that 
there would be a very large quantity of milk that is 
sent from Staffordshire ; some of it would go to Birming- 
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ham, some to Manchester, some to London, but a very 
large quantity comes to London. 

4504. Can you tell us, from your experience as a large 
dairy farmer, what are the conditions which tend to the 
preservation of the milk, other, of course, than preser- 
yatives ; what do you aim at.securing in order to keep 
your milk such that it will travel safely 7—Cleanliness 
and coolness. 

4505. Perhaps you might say, in a little greater detail, 
what you mean by cleanliness—what do you do to secure 
cleanliness ?—I will answer that question as weil as I 
can. We keep the cows clean, and the sheds clean, and 
we pass the milk through three or four different sievings. 
By my own device we have a receiving vessel above the 
refrigerator, the Teceiver being not far from the shape 
of this piece of paper, rectangular, a sieve which is not 
in the bottom at all, but is on the side here, so that there 
is a hollow space in the receiver which would receive any 
sediment that had passed through the first sieve. ‘lhe 
milk goes through an ordinary sieve in the first instance, 
then goes into this receiver, passes through sieves in the 
side of the receiver, runs over the refrigerator and then 
falls on to the milk churn, over which again I have one 
of the finest sieves I can buy, and over which again I 
have a piece of muslin. Granting that there is as much 
cleanliness as is procurable in the milking of the cow, 
my milk afterwards gets sieved three or four times ; and 
I must honestly confess that on the very fine muslin 
which is on the top of a very fine sieve over the churn, 
I very often see some slight sediment; so I am con- 
tinually collecting a little, and I pride myself on saying 
that I have sent my milk away as clean as it can possibly 
be got. 

4506. I gather from that answer that it is some sus- 


* pended matter in the milk which is connected with its 


turning sour?—I cannot give you any chemical reason 
why it is so, but I think common sense leads one to the 
conclusion that, whatever impurities an article may have 
in it, the more liable it will be to taint ; and if it were 
not even so—that is to say, if the milk did not become 
tainted because of its extraneous impurities, they would 
be objectionable to it as a food if they did not affect its 
keeping qualities. I strive to get my own milk as clean 
as it can possibly be kept, and I have not much doubt 
myself that the cleanliness in the milk itself and all its 
surroundings has a good effect upon its keeping quali- 
ties ; but I should put coolness before that, as far as 
the keeping is concerned. 

4507. The cleanliness, you say, may be of two kinds— 
the uncleanly matter might be soluble, or it might be 
suspended ; your system merely takes out anything in 
suspension ?—By soluble, do you mean something in- 
trinsically in the milk itself as yielded by the cow? 

4508. Or something which gets into it in some way or 
another, I do not profess to now how ?—I think the dry 
particles that would be flying about in the shed which 
would come to the milk during its handling, while it 
was milked, or being conveyed to the refrigerator, would 
not be soluble. 


4509. Probably not?—I think they’ would be ‘in- 
soluble. 


4510. However, what I have gathered from your 
answer is this, that in your opinion it is desirable to 
strain the milk efficiently in order to conduce to its 
keeping character ?—Yes. 


4511. That is your experience?—Yes, but I do not 
put it first—I put coolness first. 


4512. Never mind—after the coolness ?—Yes. 


4513. I should like, if I could, to get from you whether 
there is anything in this practice that you advocate 
which precludes even a comparatively small farmer from 
adopting the same process?—The practice of straining, 
do you mean? 


4514. Or whatever other practice you follow?—It 
would not be difficult for a small farmer to adopt the 
practice of sieving his milk frequently. The sieves are 
very inexpensive, and I take it that every farmer who 
is in the milk trade ought to or does refrigerate. I am 
not sure that I am right, but I know that all the milk 
buyers that I have had to deal with make it a sine qué 
non that the refrigerator should be in order and: con- 
stantly used. 


4515. Then, speaking generally, you think that if 
farmers sufficiently cooled their milk, and sufficiently 
strained their milk, they might be independent of the 
use of preservatives?—I am aqmite sure they are, speak- 
ing from my own experience and the experience of my 
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neighbours. 56,000 gallons of mine came up to the West 
End of London during that exceptionally hot summer 
of last year, and not once was there a hint of any of 
that milk having become tainted in any way, even to the 
extent of “Mind and be careful about your cooling ‘~~ 
and it is a fact that not once was a representation made 
to me from my West London buyers here with respect 
to the slightest dowbt about it—with the thermometer 
where we know it was. 


4516. Now, I suppose that there will be very little 
difficulty in requiring the farmer to efficiently strain his 
milk?—You would find a greater difficulty in that than 
you would in making them provide the refrigerator, 


‘because the refrigerator is there to answer for itself 


always, and the sieving is not. 


4517. I was coming to the refrigerator ; we have been 
informed that one of the greatest difficulties that a num- 
ber of farmers would have is obtaining a sufficient supply 
of cold water?—I am afraid that is so. 


4518. The mere mechanical arrangement of sieving, it 
oe to me, would be comparatively easy to provide 7— 
es. 


4519. But an efficient and ptentiful water supply 
might be a very great difficulty ?—I do not wish to be 
misunderstood. The refrigerator implement is easy to 
supply, but the water is very difficult. The instrument, 
the refrigerator, is very easily got, but the supply of 
water in such a season as last year I grant was a very 
difficult matter. : 


4520. But I also gathered from your evidence in chief 
that in your opinion a person who is not provided with a 
sufficient water supply ought not to be in the milk trade? 
—That is so. I thave a strong opinion to that effect. 


4521. The only other question I should like to ask you 
relates to the use of colouring matters. Was the resolu- 
tion which was passed relating to the use of colouring 
matters in dairy products aimed indirectly at margarine? 
—The resolution here, read at the Central Chamber, cer- 
tainly comprehended margarine. I do not think it was 
entirely owing to the fact that the Chamber is opposed 
to the colouring of margarine that the resolution was so 
drawn, but that it was drawn so as to include margarine 
I have no doubt. 


4522. So the primary object of it aimed at margarine? 
—TI cannot answer that question, but I should say not. 
During the course of the discussion there was a specific 
amendment that the words should be added: “To pro- 
hibit the colouring of margarine” ; that amendment was 
negatived, and the words were not added. 


45235. (Dr. Bulstrode.) Are you a member of the Rural 
District Council or the Urban District Council of the 
locality in which you live?—No, I am not; but I am a 
member of the County Council. 


4524. Have you been a member of the District Council ? 
—No, I have not been a Guardian since the passing of 
the District Councils Act. 


4525. But you were before ?—I was a Guardian before. 


4526. hen you would probably know that it is incum- 
bent upon Local Sanitary Authorities to enforce the pro- 
visions of the Dairies, Cowsheds, and Milkshops Order ? 
—Yes, I am quite aware of that. . 

4527. And you also know that the provision of Section 
8 of that Order is as follows: “‘It shall not be lawful to 
occupy as a dairy or cowshed any building, whether so 
occupied at the commencement of this Order or not, if 
the lighting and ventilation, including air space, and the 
cleansing, drainage, and water supply thereof are not 
such as are necessary or proper (a) for the health and good 
condition of the cattle therein, (b) for the cleanliness of 
milk vessels used therein for containing milk for sale, 
and (c) for the protection of the milk therein against in- 
aes or contamination” ?—Yes, [ am quite aware of 
that. 


4528. Surely if this Order were duly carried out there 
should ‘be no difficulty in bringing about the cooling 
methods which you advocate?—Always supposing the 
supply of water was not cut off by drought. 

4529. Of course those are quite exceptional circum- 
stances—exceptional drought, perhaps, we need hardly 
consider ?—We have had three consecutive summers when 
the supply of water was very difficult. 

4530. In which, I take it, it was illustrated that the 
Local Sanitary Authority had failed in providing 
a proper water supply to their district?—I myself agree 
with the Section that you have read, but I think a Local 
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_Authority would pass over as a visitation of God such a 
local deficiency in water supply, and would not take any 
steps. 

4531. But you would agree that if this Order were 


-enforced throughout the country, an enormous amount 


might be done towards improving the conditions of our 
milk supply and the keeping power ot the milk?—I 
have no doubt about it if it were carried out with refer- 


-ence to the drainage, the ventilation, and the lighting 
-of the sheds. 


4532. With regard to what you tell us of refrige- 
ration, is it necessary to have ice in connection with the 
refrigerator /—Not at all. 


4533. Simply cold water ?—That is all. 


4524. Do you think that that is a very serious difli- 
culty in ordinary times?—No, except in certain localities 
where the supply of water is very deficient in volume. 

4535. Where, therefore, it should ‘be improved ?—Yes. 
May I tell you what has, I know, been done—in fact, it 
has been done by myself—and it has been done quite suc- 
cessfully? My milk is refrigerated simply by catch- 
water. All the buildings are spouted into a large sub- 
terranean tank, and I find that water quite efficient. 


4536. You find it always quite cool enough for your 
purposes ?—Yes, the tank is very large and subterranean, 


-.and free from any action of the sun. The water is got 
- from the heavens over a very large tract of building, which 


is never contaminated by a pigeon or anything of that 
‘kind, so we get as pure water as can be gathered from 
rainfall. 

4537. Are the roofs never contaminated by birds ?— 
‘They are by sparrows, it is quite true, but nothing bigger. 
I am simply pointing out the fact that it is possible to 
meet that deficiency of spring water. Do not run away 
with the idea that that water is ever used for any drink- 
ing purposes or in connection either with the milk or for 
-any cleansing purpose, because we have a sufficient supply 
of spring water to cleanse all our vessels. 

4538. The water so used for the refrigerating vessels 
is not in any way in contact with the milk ?—It does not 
come in contact with the milk or with the milk vessels 


_ under any circumstances, so that the water difficulty can 


‘be met. 
4539. I see the distance of Faringdon from London is” 


_ about seventy miles, and that the trains are mostly slow 
and take about 25 hours ?—Yes, I expect that would be so. 


4540. You said that you were not aware that the sale 


--of preservatives was pushed very much. Were you at the 
- Agricultural Show at Liverpool this last year ?—No. 


4541. If you had tbeen I think you would have seen 
that they were somewhat extensively advertised. Were 
you at the last Agricultural Show at Islington ?—The 
dairy shows? 


4542. Yes?—I was there. 


4543. Did you see large letters of advertisements of 
preservatives /—Yes, and “Imitation Milk.” 


4544. Did you have pamphlets about those pushed into 
your hands as you walked about?—Yes, in connection 
with the imitation milks especially. I did not give a list 
of the preservatives that we got returned to us. 

4545. (Chairman.) We should like to have that?—I 
propose to hand them in. 


4546. Have you any observations to make upon that 
list ?—I have simply to say that they are boracic acid or 


_ materials that we think are largely composed -of boracic 
acid. It is a very long list, and some of them I have no 


knowledge of. Sixteen return arcticanus ; I confess I do 
not know what arcticanus is, but I am told it is a pre- 


- paration of borax in some form. 


4547. (Professor Thorpe.) I think, perhaps, it may save 


- seme trowble if I tell you that, as a matter of fact, we 


thave a very complete collection of all those preservatives 


* from all parts of the country, and we know their compo- 


sition. I should like, however, to see the list, to see 
whether by any chance there is any one which has not 


already been brought to my notice ?—Very good (hand- 


ing in return, see App. No. 11). I might state that 
arcticanus, borax or boracic acid, glacialine, preservitas, 
and formalin are at the head of the list. 
4548. (Dr. Tunnicliffe.) Do you think the prohibition 
of preservatives would have any effect upon the price of 
milk ?—If it had any effect at all I think it would pro- 


. bably for the time being restrict the supply ; if there 


was a legal enactment against the use of preservatives it 
would for the time being take out of the public supply 
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those people who have been in the habit of using preserva- 
tives up till now. After an intermediate time I think 
probably it would have no effect. 


4549. Then you think it might raise the prices for a ick 


short time temporarily ?—I think it probably would just 
while people accommodated themselves to the change in 
the law. I have a very distinct opinion myself, and it is 
carried out by these returns, that the use of preservatives 
is made seldom by farmers and often by dealers. Our 
returns here from the Metropolitan dairymen give twenty- 
two out of twenty-six as using preservatives. Of course, 
I know nothing about the dealing myself; I am only 
speaking now from my own experience as a producer. [ 
have no hesitation in saying that the suppliers of milk 
need not use preservatives at all in this small island of 
England. It is not necessary that the very farthest parts 
of this island from London should send their milk to 
London; they have other large centres of consumption 
to which they can consign their milk, and I do not think 
any public hardship would accrue. 


4550. You do not send any milk away on Sunday 
afternoons, as I gathered from what you said ?—Yes, 


I do. 


4551. Then I did not gather it correctly ?—It was the 
Sunday morning’s milk that I did not send to London. 
I always sent my Sunday night’s milk to London, because 
that got into consumption on Monday morning. Now 
I am sending all of it to Birmingham. 


4552. You are not sending any at all to London now? 
—Not since Michaelmas. It is not unlikely I may be 
sending to London next year. It is a question of supply 
and demand. I got a better price—that was the long 
and short of it. 


4555. (Chairman.) You have told us that your 
Chamber are distinctly opposed to the use of preserva- 
tives, and wished either regulation or prohibition, but 
you have not told us why; what is their motive in ob- 
jecting to the use of preservatives ?—It is difficult to say, 
but, speaking for myself, as a family man of considerable 
experience, I think the use of preservatives in milk is 
distinctly prejudicial to health. 


4554. I ask you to speak for the Chamber?—To say 
what the other people voted for? Whether that was 
present to their minds or not I cannot tell. It may be 
that this was present to their minds—that the trade in 
new milk might be improved by the fact that the people 
who use preservatives would send milk a great distance, 
say, and use the preservatives because they think it 
would be necessary—would be eliminated from the trade 
—and the price of milk would be enhanced for the time 
being by the abolition of the use of preservatives. I 
think it would have a temporary effect. 


4555. It has been suggested to us that the objection 
on the part of the Chamber is based entirely on a desire 
to exclude foreign and Colonial produce ?—Surely that 
could not apply to new milk? 


4556. No, I was speaking of preservatives generally ; 
it would apply to butter no doubt from Australia ?— 
Clearly. It would not apply to Danish butter, because 
the prohibition of preservatives is absolute in Denmark, 
and all the Danish butter we get here is protected by 
he State from having an addition of preservative made 
to it ; you know that, I suppose. 

4557. We have had it repeatedly in evidence ; but it 
would exclude Normandy butter, Colonial butter, and 
South American butter?—I am told it would exclude 
some of the Irish butter. I heard an Irish speaker at 
the Dairy Show say that they dare not send to Birming- 
ham their Irish butter which has had a preservative 
added to it, because they would be prosecuted and fined. 
I was surprised to hear him say so, but I heard him say 
so. 


4558-59. Then, whether youspeak as a family man or 
as representing the Chamber, you are equally of opinion 
that prohibition, and not notification of the presence of 
preservatives, is desirable?—If I may speak only for 
myself I would say that I do not think the use of pre- 
servatives in butter would be so objectionable as the 
use of preservatives in milk. Perhaps I may add that 
I am in the constant habit of eating Colonial butter in 
my own household, and have been for six or eight 
years. I think the British consumer now buys in the 
cheapest market, and never minds how he arrives at it ; 
I honestly say that. He may not say he does it, but 
he does it. 


4560. Then you, at all events, are not open to the 
suspicion of being actuated by Protectionist motives in 
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what you have told us?—I am the son of a free-trade 
farmer and have been a free-trader all my life. 


4561. (Dr. Tunnicliffe.) Have you ever had it sug- 
gested to you, or had any personal experience, of pre- 
servatives in food having caused injury to health ?—Not 
in dairy produce, but, if I may be allowed to say so, 
I have a strong opinion that the use of preservatives 


4562. I was rather asking you for facts, and not for 
opinions, in this individual instance ; you have expressed 
your opinion, and I was asking if you could substantiate 
it by any fact +~My own personal experience is that I 
have been unwell several times, when I have attributed 
the illness to tainted meat or game—a_ taint 
of which I have not been aware at the time. 
I have an opinion that preservatives do—not 
only that they may—take away the evidence of 
the taint, but do not destroy the taint. I have a very 
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distinct recollection of being ill; I had been at a friend’s: 
house dining, eating game, no taint of which I discovered. 
at the time, but I was ill afterwards, and from inquiry 
I made I came to the conclusion that my illness was. 
attributable to the grouse, which had no outward sign 
of taint. 


4563. Do you know that a preservative had been. 
added to that grouse?—I do not know that, but I do 
know that it is a habit of cooks to use such articles in. 
cooking. 


4564. In the instance of the meat which you gave us, 
do you know that preservatives had been added to the 
meat’—I do not know it, I only heard of it. I will 
hand in these various returns relating to preservatives. 
and colouring matters, which you see give in very full 
detail the quantities used by various persons, without, 
however, disclosing their identity. (See App. No. 11.) 


Mr. Jamus Lone, called ; and Examined. 


4565. (Chairman.) You are a member of the Council 
and a member of the Dairy Products Committee of the 
Central Chamber of Agriculture ?—Yes. 


4566. And a member of the Council of the British 
Dairy Farmers’ Association ?—Yes. 


4567. You were formerly Professor of Dairying and 
Dairy Farming at the Royal Agricultural College, Ciren- 
cester ?—Yes. I am a farmer, too, I should like to add ; 
I farm myself. 


4568. You have heard Mr. Carrington Smith’s evi- 
dence ?—Yes. 


4569. You also appear on behalf of the Central 
Chamber of Agriculture ?—I do. 


4570. Do you agree, in the main, with what he has 
told us?—There might be details which I could supple- 
ment or subtract something from, but very slight details 
indeed, and in the main I agree entirely. 


4571. Do you agree with him in considering that the 
dairy traffic at large, and the milk traffic in particular, 
could be carried on without the use of preservatives 7— 
Certainly. 

4572. That an ample supply may be maintained in 
big towns by the simple use of proper precautions ?— 
I do. I go further than Mr. Carrington Smith. In 
case preservatives were abolished, I should say that the 
farmers could produce the milk more than is required, 
but that difficulty would arise in towns in which the 
large buyers would be compelled to protect themselves 
by building some cooling chambers or refrigerators in 
case they found it necessary. 


4573. We understand from Mr. Carrington Smith that 
some, at all events, of the large buyers object to the 
use of preservatives, or at all events bar their use before 
the milk comes into their hands?—Yes, they do, and 
some do not use them. 


4574. Therefore the assumption is, what one trades- 
man or company is able to do other tradesmen and com- 
panies can do also?—yYes. 


4575. ‘Are there any means of extending the keeping 
powers of dairy produce beyond the natural refrigerating 
process that we have heard about?—May I take my 
evidence as I laid it down? 


4576. If you please, but I do not want to take 
you over the same ground; you have corroborated 
generally Mr. Carrington Smiith’s evidence, and 
it would suit your convenience and ours also if we 
do not repeat that?—I have taken considerable pains 
to get circumstantial evidence, and I will not repeat 
anything that has been said by Mr. Carrington Smith ; 
but I should like to give you my evidence if you wil 
permit me to do so. 

4577. We should like to have it in your own way ?— 
I have in the first place facts from a large north country 
dealer, a milk supplier upon a very large scale, a whole- 
sale and retail man. He is a man I know very well, ana 
his premises I know very well too. He tells me that he 
has for thirty years been able to supply his customers with 
milk without preservatives, and that he can always keez 
his milk in the hottest weather from twenty-four to thirty- 
six hours if it is well cooled. 

4578. In what town is that?—That is in Lancashirs. 
By “well cooled” he means below 60 degrees Fahrenheit. 
He adds to that—and I amygiving you the opinion of a 
man of very wide experience indeed—that where preser- 


vatives are needed is when the milk is not properly clean,. 
in other words, when the place is not kept clean. The 
next man is the managing director of one of the largest. 
companies in England, possibly the largest company out 
of London. He says; “If cooled to 54 degrees the milk 
will keep twenty-four hours perfectly ; if it is cleaned. 
by separation and then cooled, it will keep thirty-six 
to forty hours in the hottest weather.” Now I want, 
with your permission, to illustrate what I mean by this. 
This company, with large numbers of shops in different 
northern towns, are putting up plant to clean the milk, 
The object is to carry out what they know to be true in. 
practice. ‘By passing the milk through the separator they 
remove the dirt, and this is a sample I have brought you 
which was taken this morning fromi six gallons of milk 
(handing im specimen). That is a sample of the slime 
that comes from milk cleaned ‘by the aid of the ordinary 
separation process. My point is—and it is the same 
point that is raised by this particular firm or com- 
pany—that milk which is not clean cannot possibly be 
expected to keep. 


4579. What quantity of milk is that taken from?—~ 
From six gallons. I made some experiments some time 
ago, and in a discussion at the Farmers’ Club I gave the 
results of a calculation based upon the experiments. I 
believe that an ordinary large consumer of milk—I do 
not mean a London consumer, but a person who takes a 
fairly good quantity of milk a day—consumes in the 
course of the year four ounces of that slime. L 
want to call the attention of the Committee to this 
paragraph by Dr. Leffmann, which I will hand in. 
Dr. Leffmann says: ‘“ Processes of digestion are allied to. 
processes of decomposition, in so far that the latter are 
frequently preceded by transformation under the influence- 
of ferments. We may infer, therefore, that whatever 
prevents putrefactiom must at least delay digestion.” 
That is a sort of corollary upon the presence of that. 
material in milk. Then the next firm—and I refer now 
to a large London firm, wholesale and retail—say: “We. 
cannot say exactly what quantity of preservative is 
needed.” ‘This firm uses preservative. My point here is 
to show you from the evidence of this firm—and I could 
adduce others—that it is used promiscuously and care- 
lessly. I have seen it done myself repeatedly, and from 
year to year. They do not take any precaution as to 
whether they use an ounce to a churn of 17 gallons, or 
three ounces to a churn. This firm ‘believes, when they 
are put to the test, that two ounces per 17 gallons should 
be sufficient—that means 56 grains to the gallon—and that 
it should be only used in very trying weather. Then 
the next evidence is from. Ireland, from a wholesale and 
retail manufacturer there whose premises I have been 
to and) whose work I have seen. These people say that 
milk in their experience will keep if well cooled twenty- 
two hours during the hottest weather if the vessels are 
clean. 


4580. Is this a distributing agency only, or a 
creamery ?—This is a creamery and distributing agency. 
If preservative is used, they find one-twentieth of an 
ounce per gallon is sufficient. ‘ 

4581. Do they send out cream in jars?—They send 
cream and butter to England—principally to England. 


4582. Can they send cream without preservatives ?— 
That I do not know. Then the next is a large London 
company who tell me that in the whole of their trade 
for many years they have used no preservative at all ; 
that if the milk is properly cleaned and properly cooled 
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it will keep under the worst conditions sufficiently long in the sterilisin vat with the stoppers not fastened, but 1, ; 
to enable the customer to be provided. The next is also just hanging oe the mouth of ‘the bottles. The "next ri st ag 
from a North of England retail milk salesman, also on a thing is to seal down the lid ; we have a lid with a number 17 Jan. 1900. 


darge scale. 1 have been to his premises. This man 
says: “During the hottest weather my milk will keep 
twenty-four hours, and if kept at 60 degrees during the 
first twelve hours it will keep for thirty-six hours.” This 
practice he has adopted for twenty years ; I think that 
is rather unusual evidence. 

, 4585. Tf kept at 60 degrees for the first twelve hours 
it will keep for thirty-six hours ?—Yes. 

4584. Thirty-six hours in all?—Yes; that is in the 
hottest weather. That has been his practice for twenty 
years. Then a Scotch gentleman who produces largely 
and retails in Glasgow, sending his milk there himself 
{about twelve miles), says: “I find it is entirely a matter 
of cleanliness and temperature. No difficulty is expe- 
rienced by me in keeping my milk twenty-four hours in 
the hottest weather.” Then the next is from a gentleman 
who has ‘been director of a dairy school, and who is now 
in business for himself. This gentleman says: ‘“ At such- 
and-such a place the milk kept twenty-four hours when 
cooled to 60 degrees. At the next place it kept thirty- 
ix hours after cooling at 56 degrees ; indeed, it will keep 
still longer, and it almost refuses to go sour at all.” 

4585. That is rather a strong statement?—It is. It 
was not meant for publication, nor was it meant for evi- 
dence ; but he is a man of very great accuracy and great 
attainments. The next is from another farmer, a retailer 
in a Midland city. This gentleman has used a preserva- 
tive, but owing to the tuberculosis scare he was induced 
to pasteurise his milk, and he has since sold all his milk 
cooled after pasteurisation, and has satisfied his cus- 
tomers. 

4586. ‘What district is that in?—That is a city in the 
{Midland counties. 

4587. (Professor Thorpe.) Is that a Jarge milk supply ? 
—vVery large indeed ; he is one of the largest retailers I 
know. 

4588. The whole of whose milk is pasteurised /—The 
whole of it is pasteurised. I will give you his name, of 
course, with pleasure. This gentleman adds this remark, 
which is very pertinent: “ Milk sent out and returned is 
not fresh, and ought not to go out again, especially in 
hot weather.” I would add to that that milk does not 
all keep alike, the reason being that the water supply 
aay bbe deficient, that the food varies, brewers’ grains 
contributing, in my belief, to the non-keeping quality 
of the milk, and then want of cleanliness first in the cow- 
house, next with the cows, thirdly with the men, and 
fourthly with the milk vessels. The next is from South 
Devon—a gentleman who has a very large farm, between 
1,000 and 2,000 acres, and produces butter, cream, and 
milk for supply in one of the large cities of ‘Devonshire 
and for dispatch. He says that his milk is cooled from 
65 to 60 degrees immediately after milking, that it keeps 
from thirty-six to forty-eight hours in the hottest weather, 
and that when the weather is sultry it is scalded at a 
higher temperature. This milk is all scalded. He has 
no trouble at all in keeping his cream—clotted cream or 
butter made from clotted cream—at any time of the year. 


4589. (Chairman.) It is scalded, I suppose, within a 
few hours of the milking ’—Yes. : 

4590. Amd then cooled down at once?—It is scalded 
about twelve hours after milking. 

4591. And cooled down at once?—No, it is not cooled 
down. It is worked upon the Devonshire system of 
scalding and raising clotted cream. It is taken to the 
eool dairy for clotting, and allowed to remain there. 


4592. Is it cooled down immediately after milking ?— 
No. 

4593. Is it left to cool naturally, and the cream to rise ? 

—It cools naturally. The cream would not rise properly 
if it was cooled immediately after milking. 
_ 4504. Have they introduced separators into the Devon- 
shire dairying ?—Yes, ‘but not very largely. The next 
question I wish to speak upon is the importance of steri- 
lisation, and I do so because I myself have sterilised for 
‘a considerable time. I designed by the aid of a friend 
who had aided me in making a similar experiment, a 
sterilising apparatus, and we have sterilised milk in bottles 
for some two years. Therefore, I have experience of 
what can be done by sterilisation. If you will allow me 
I will give you any details. ; 

4595. If you please ?—The milk is in the ordinary way 
passed through a sieve, a specially and carefully made sieve 
in this case, because it is attached to the apparatus ; it is 
siphened into the bottles, and then the bottles are placed 
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of screws and nuts ; it is screwed tightly, and the steam 
is gently turned on ; the process is continued for half-an- 
hour at a temperature of 212 to 213 degrees Fahrenheit, 
or thereabouts, the waste steam passing out, of course, 
of a specially made vent. Then after the half-hour has 
elapsed the lid is removed, and the assistant, with heavily 
gloved hands, stoppers all the bottles. Of course, there is 
no apparatus for doing this that we use; there is one in 
the market, but it is not quite so satisfactory as one could 
wish. The bottles being stoppered, the lid is put down 
at once, and steam and cold water are gently introduced, 
the two combining. It is essential to cool as rapidly as 
possible, but if you run the cold water into the vat when 
the bottles are very hot they crack, and so it is done 
gradually. Then in half-an-hour’s time the bottles are 
cold, and then the milk will keep, not for any length of 
tame, ‘but for any reasonable length of time. 


4596. Dol understand that this is a process of handling 
the milk ?—It is the ordinary sterilisation of milk. 


4597. Where is this carried out ?—At m: ate ae 
Hertfordshire. PPS Eten 


4598. For supplying the market ?7—Yes. 


4599. (Professor Thorpe.) And on a large scale ?—No, 
not at all. 


4600. (Chairman.) But, of course, it is in some places 
carried on on a very large scale?—Yes, it is—on a very 
large scale. 


4601. Do you see any objection to the use of bottles 

for the milk supply of towns ?—The only difficulty is that 
consumers do not clean them properly, and so they give 
you a great deal of trouble; you have to clean them 
when they get back. Of course, that is a matter for 
he farmer or the person who conducts the trade to see 
after. 
_ 4602. But there are some large towns in which the 
trade is conducted entirely in bottled milk, are there 
not ?—Yes, there are indeed.* The first time I saw it 
properly conducted was in Switzerland, in a large factory 
near Berne. Some four years ago, or five years ago, the 
Dairy Farmers’ Association went to Switzerland for their 
annual Conference ; I was chairman of the year, and I 
asked the chairman of the factory to take us over and he 
did so, and showed us the whole process, but we were 
not allowed to understand it altogether. 


4603. One great advantage of it is, is it not, that milk 
when being taken from house to house cannot be 
tampered with ?—That is a great advantage. 


4604. The bottles are a fixed measure and sealed 7— 
Yes. Another advantage is that you can deliver once 
a week instead of fourteen times a week ; you can deliver 
a week’s supply, and that is a great convenience. The 
next point that I should like to urge is the fact that milk 
is drugged three times over. I mentioned this at the 
Chamber in the discussion I think, and some people do 
not think it is true. 


4605. That is to say, it may be drugged three times 
over ?—It may be, and it is. I have proof of it, and I 
should like to state that fact in evidence, that I have 
proof that milk is not only drugged by the farmer, and 
by the wholesale firms, but also by the retailer. I have 
a letter here that will give you a proof of the facts. Next, 
I should like to add that I myself send milk to London. 


4606. Are you going to put in the proof ?—I will read 
it to you or show you the letter if you like; I cannot 
part with it, as it is a private letter. 


4607. Of course, that is a very important statement ; 
if you have evidence to show that milk has been treated 
in that way we should like to have details of the case 7— 
I will give it to you. 

4608. It will be no use to us unless we have it on the 
notes /—I could not possibly do that. 


4609. You see our position, our Report will have to 
be founded on the evidence laid before us, and of course 
if you wish us to be convinced, in that case you will 
have to read it to us—without mentioning the name. 
You are able to assure us that you are satisfied of the 
correctness of it?—Yes, I am perfectly satisfied. I do 
not think I must read it. 





* This is an error. I took the question to be, “There are 
some firms who conduct their trade entirely in bottled 
milk.” I know of no towns in which the trade is entirely 
conducted in this way. 
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4610. Very good, I do not press for it?—It would 
show exactly to whom it applies; I do not think it 
should go into the printed evidence. 


4611. Then all that your evidence on this point 
amounts to is that facts have come to your knowledge 
which satisfy you that milk is liable to be repeatedly 
treated with preservatives, as it passes through different 
hands ?—Yes, that is so, but of course that is not suf- 
ficient for my purpose. The statement was very urgently 
and. pertinently contradicted at the London Dairy Show 
by prominent London men, and therefore I was most 
anxious not only to repeat it but to prove it; but it is 
difficult to prove unless, as you say, you print the letter 
of another man. I was going to say that for twelve 
years I have sent milk to London myself from Romsey, 
in Hampshire, eighty miles, and from where I live in 
Hertfordshire it is about seventeen miles, partly from 
one ‘place and partly from the other, part of the time, 
and that on only two occasions has it been returned to 
me or have I been notified that it has been off and 
slightly advanced. I think I may say that on each 
occasion I could account for it—imperfect cooling. 


4612. The line from Romsey is one peculiarly exposed 
to the sun, is it not—it is the South Western ?—Yes, 
it is. It is a branch line from Eastleigh. 


4613. (Professor Thorpe.) What is the length of time 
of the journey ?—About two hours and three-quarters. 
Each winter from October to March the mornings’ and 
evenings’ milks have been mixed together. I should like 
to point out to the Committee that Professor Johnson, 
of the Massachusetts Station, points out in the Journal 
of the American Chemical Society that he has shown 
that salicylic acid arrests peptic digestion. That, of 
course, is only second-hand evidence. The next thing 
I should like to say is with regard to the influence of 
drugged milk upon invalids. I have a daughter, and 
I think that is very good evidence, who has been suffering 
from tubercle of the lung, she has had to consume daily 
two quarts of milk. It was given in evidence here by 
one gentleman that he had found 210 grains of boracic 
acid in milk—that is at the rate of 105 grains per two 
quarts. All I can say is, that I feel confident that it 
would be very hurtful to such a patient as my own 
daughter to consume 105 grains, or a quarter of that, 
daily for twelve months together. 


4614. (Chairman.) Have you got anything to tell us 
in relation to the difference between the Irish and Danish 
systems ?—I have not got to cream or butter yet—unless 
I am exceeding the time you wish me to occupy? 


4615. Take it in your own order?—Thank you, I 
should like to do so. I have another case to show, the 
influence of milk that has been fortified with preserva- 
tives. A young lady, a Miss Stewart, whom I know, 
drank some milk at one of the railway stations, a glass 
of milk, which she knows, as a dairy expert, was pre- 
served. ‘She was violently ill afterwards, and was afraid 
she would die; she had to be taken in hand by some 
people as she was going home, and helped with some 
brandy. Another young lady, who is the chief of a dairy 
school, has also a similar experience, and she has proved 
the deleterious character of milk that is preserved and 
sold at railway stations. 

4616. She has proved it?—Yes, she has proved it—I 
mean by its effect upon her own system. 

4617. She ‘has experienced the results?—Yes, I used 
the word “ experience.” ’ 

4618. To say that you prove a thing rather requires 
proof, does it not?—It does, I suppose, in one way—to 
scientifically prove it. 

4619. All that comes to is that these persons attribute 
certain symptoms to having consumed milk containing 
preservatives /—Yes. 

4620. But there is no proof connecting the two. I 
submit, Professor Long, that this is evidence rather of a 
medical nature. Q understand you come here represent- 
ing the Chamber of Agriculture ; we want to hear their 
views ; we have had an immense deal of evidence of a 
general nature, and we look to you to give us something 
specific—of which you have already given us a good deal— 
and as time is valuable—— ?—You will excuse me, I am 
sure. ‘There are large numbers of people who feel as 
strongly as I do, and who believe they have evidence of 
this character to give, and who have no vent at all. I 
have a similar case in my own experience. It is all very 
well for medical gentlemen to come here with their par- 
ticular experience, ‘but we ought to have some means of 
giving our experience as well/ 
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4621. We exercise our discretion with regard to the 
evidence we invite?—I quite understand that. 


4622. We invited you here as representing the Chamber: 
of Agriculture, and we do not wish to have general im-. 
pressions, which are valueless to us; we do not want to: 
waste our time over them ?—I am sure I do not know what 
I am to say then. I am afraid most of the evidence I can. 
give will not be evidence that anyone can prove. 


4623. You have given us a good deal already which is 
the result of your own experience. I accept that. I do- 
not want to stop you if you think it is necessary. I only 
want to save you trouble ?—I know I wa nearly. killed 
myself by eating high meat. Of course, there again the. 
fact comes in that I do not know that it was preserved. 

4624. (Dr. Tunnicliffe.) I think you did not finish your 
sertence—you were nearly killed by eating high meat, 
but you do not know that it was preserved ?—I do not. 
know that it was. I can simply say that I suspect it was. 


4625. (Chairman.) Professor Long, you know the- 
nature of evidence. I ask you if you think it is worth. 
putting that on the notes ?—That is not for me to say. 

4626. I ask you to consider how it reflects upon the 
rest of what you state in evidence if you consider that. 
ought to go on the notes?—I quite see the point. 


_ 4627. It is in your own interest. On the whole, [ take- 
it, you feel a strong objection to the use of what may be 
called hurtful drugs in erticles of food which, owing to- 
their nature, are consumed without warming to the con- 
sumer?—Yes, Ido. I object very strongly to be drugged 
without knowing it. 

4628. I think the impression you wish to convey to 
the Committee is that you suspect that a good deal of 
injury is done to consumers from the general and in- 
creasing use of these preservatives ?—Yes. May I pass. 
on to butter? I can give you some evidence of another 
character. 


4629. If you please. I may tell you we have had a 
great deal of evidence both of Irish and of Danish butter. - 
I do not know that you have any new facts to bring. 
forward ?—The first remark T should like to make ig that 
evidence has been given here by Mr. Bannister in which 
he says that Danish butter cannot compare with Nor- 
mandy ‘butter. I take notice of this because Danish: 
butter is not preserved, and a great deal of the N ormandy 
butter is. The fact is that during the past three weeks. 
in the Paris market, the price of Danish butter has been 
Frs.d.60c. to Frs.4; Normandy butter, Frs.3 to 
Frs.3.d0c. ; and the best French of any other kind, Frs.3 
to Frs.3.72¢. ; 


4650. Is that Frs.3 the kilo?—Yes, it is. That was. 
en mottes, the only manner in which you can compare the 
butter which goes into the Halles. This I take from La 
Laiterie of last week. 


4651. That shows that the Danish butter commanded 
the highest price ?—Yes. 


4652. Was that butter absolutely fresh, or slightly 
saline ?—It is quite fresh butter. I have got the figures 
in England for three months, which I have taken from 
the published returns. Danish butter topped the market. 
In September it was 127s. +o 130s. 6d., French being 
108s. 6d. to 123s. In October the Danish was 124s. to 
128s., and the French 110s. 6d. to 120s. In November 
eee was 116s. 6d. and 115s. 6d., and French 110s. 

oO : 


4633. Is that also fresh butter 7—That is the same—the 
He brands of Danish and the best of the N ormandy 
utter. ; 


4634. Are you perfectly certain that that Danish 
butter contained no salt ?—No, I do not say that. Fresh 
butter can contain salt. It is a fresh butter with a 
quarter of an ounce to the pound—that is, for flavouring 
purposes. ra 


4635. I asked you particularly if it was absolutely 
fresh ; but with one per cent. of salt is not absolutely 
fresh /—No, not with one per cent. 


4656. What percentage of salt had the butter which you 
have been quoting ?—I do not know, but I should say less 
than a quarter of an ounce per pound. 

4637. But you do not know ?—I do not know. 

4638. (Dr. Tunnicliffe.) Where were the English 
figures taken from?—They were taken from the 
“Journal” of the Board of Agriculture. 

4639. (Chairman.) There are several grades of French 


butter ?—Yes, many; but the first brand is the Tsigny 
brand. 
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“4640. Is that Normandy butier /—That is in the county 
of Manche... : ° 


- 4641. That is in Brittany, is it not?—I do not think it 
is in Normandy; I think it is'in Brittany. But the 
term we apply in England to “ Normandy butter” covers 
a great deal more ground than it does in France. 


4642. It means that it comes from a Normandy factory, 
does it not ?—Most of the French butter sold in England 
comes from the factory of Bretelat Valognes. I should like 
to add, if I may add to that, that until the French intro- 
duced this almost tasteless and saitless butter Hnglish 
butter which was slightly salted was always called 
“fresh,” and in some parts of the country is still called 
“fresh,” being salted to suit the consumer. As an ex- 
ample of butter keeping without salt or without preserva- 
tives, I bought the champion’ butter at the Dairy Show, 
produced by Lord Rosebery’s dairy woman in 1898, and 
in 1899 produced, by Mr. Underwood, a farmer, I think, 
in Buckinghamshire. The 1898 butter kept for a month 
—I cannot say how much longer, but I believe longer— 
and the 1899 butter kept for six weeks. The butters were 
almost perfect at the end of those times. 


4643. Have you any observations to make on the Irish 
butter trade? We have had it from Irish witnesses that 
if preservatives were prohibited, the Irish butter trade 
would be thrown back to where it was some years ago /— 
I have had a good deal of experience amongst Irish fac- 
tories, and I could teli you anything pretty nearly that 
you want, to know about them. ami 

4644. Is there anything in the quality of the Irish 
butter arising from the pasture or the mode of manufac- 
ture which renders it inferior in keeping quality to the 
best Danish butters?—I believe not. The Irish system 
has been undergoing a considerable change during the past 
seven years. About seven years ago there was 2 great 
trial at Manchester, and the Manchester Corporation. put 
into my hands the arrangements for the witnesses. Then 
the Irish people came over with very strong evidence in 
favour of their system of- pickling the butter. They told 
the Bench that it was impossible to produce this butter 
unless they pickled it, in consequence of the presence uf 
the large percentage of water in Irish butter. Within the 
last two months analyses have been made by Mr. Thorpe, 
of Limerick, of a number of samples of Irish butter, 
taken from the diiterent creameries. The average per 
cent. of water in those samples was twelve and a half, or 
precisely the figure given by Duclaux in France, and by 
Fleischmann in Germany, as an example of what good 
‘butter should be. ; 


4645. Was.that a factory butter?—That was an Irish 
factory butter. 


- 4646. It was not a creamery butier?—The Irish is all 
creamery. butter. 


4647. I thought you told me it was factory butter ?— 
That is the same thing—I do not discriminate between 
one and the other. % 


4648. I beg your pardon, they are. quite different 
things. Do you draw no distinction between a creamery 
and a factory ?—At one time I called them all factories, 
and they were all called factories where butter was made 
from milk handed in by the farmers. Then the creamery 
system, as it is now known, was dubbed “ the creamery” 
by, I believe, the Canadians. The blended butter has 
been sometimes called factory butter since then; so you 
may have in your mind the factory as being the blending 
house and the creamery as being the co-operative butter- 
producing building—that is the only difference. 


4649. On what do you found that statement ?—Ex- 
perience. 

4650. Then why is it contrary to the statement of those 
who are engaged in creameries and factories ?—In what 
way, may I ask? ye 

4651. It has ‘been distinctly explained to us by more 
than one witness, that the difference between a creamery 
and a factory is this—that whereas the creamery takes in 
the milk and mixes the butter on the premises, the factory 
feceives the butter and manipulates it, works it into a 
uniform article for the market?—That is just what I 
mean. That term creamery has been introduced within 
the past few years. 

4652. What do you call the last few years—it has been 
in existence now for twenty years?—I mean. certainly 
within the last six years. 

4653. Introduced where, within that time ?—Into this 
country, the name creamery, Originally they were all 
called butter factories. 4 
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4634. I beg your pardon, it is within my own know- Mr. 


ledge that that.is not correct. Did you ever hear of the 
Dunragit Creamery /—I ‘have been there. 


4695. Are you not aware that there has been a Dunragit 
Creamery for more than twenty years?—I call it a mar- 
garine factory myself. 

4656. Do you not know that it has been called the Dun- 
ragit Creamery for twenty years ?—I do not know that. of 
my own knowledge. ‘ 

4657. You can take it from me I think ?—I only. know 
that ever since creameries and factories haye been -in 
existence I have been a visitor. to them, and one of the 
oldest visitors, and have known. the names by which they 
have been called, but still that is quite immaterial. — 

_ 4098. You think it is a question of manufacture and 
not of quality /—I think.that when the Irish people have 
entirely adopted the Danish system—and they have com- 
menced to,do so—they. will be able to do as the Danish 
people do, and not until then. With regard to the state- 
ments which have been made that it is the public who 
demand this preserved butter, I should like to.say that, 
on the contrary, it is the trade that has provided this 
particular butter—I will not say compelled, but morally 
compelled’ the public to buy it. “At the Skeldale Dairy in 
Yorkshire no preservative is used, and they find’ that 
where there is any uncleanliness in the work it is neces- 
sary in making butter to use preservatives. The next 
remark I have to make is with regard to pig meat. It 
has been stated that the consumers will not revert to the 
salt meat of twenty years ago, and it is harassing the 
trade to prevent them using preservatives. I know as a 
matter of fact, if I may use the word advisedly this time, 
that with one exception in Ireland no bacon curing factory 
uses a preservative, and if there is any meat in the world 
that is mild cured it is the Irish bacon, which realises 
perhaps the highest place in the trade. ‘ ; 


4659. It has been maintained before us that Ireland 
is nearer the large markets of this country, and that the 
Transatlantic supplies would be transferred and limited 
by imposing restrictions on the use of boracic compounds 
rth packing ; is that so?—I believe that is quite 
rue. 

4660. You would not ‘be able to bring any mild cured 
‘goods with the same facility without the use of pre- 
servatives /—Not without cold chambers; and as the 
Canadian Government provide very great facilities for 
ithe introduction of butter into England, I do not see 
where the difficulty arises why they should not do the 
same thing with regard to the meat. 


4661. Do you object to boracic packing ?—Personally 
I object to boracic acid in any way in connection with 
food. 

4662. It is maintained that it does not enter into food 
when it is merely used as a dry packing ?—It is largely 
used, and I quite admit that that is what is contenled. 


4663. But you are not satisfied that it is so?—When 
you know that there are some sixteen or twenty fcods 
on the market, all of which are preserved with the same 

. preservatives, then I think it is time that something 
should be done to prevent the excess at all events as 
regards the meat. But my objection is to the evidence 
that there was practically no mild cured bacon and. hams 
excepting that which was cured by the aid of this bcracic 
acid. Then the question also arose with regard to the 
fruit. I should like to relate the fact that by the aid 
of the same sterilising apparatus I have been able to pre- 
serve fruit without anything at all in addition excepting 
water with great ease and perfection: If you yet the 
right bottles there is no difficulty in producing the fruit 
as perfectly as possibly through the winter. peo 

4664. I suppose they go off colour a bit, do they not? 
—Yes, they do. 

4665. (Professor Thorpe.) Does the preservative arrest 
the change of colour?—I have no experience. of that. 
Then with regard to the Danish system. the milk frem 
the Danish farms is delivered by people whose premises 
are regularly examined. 


4666. (Chairman.) Delivered where?—In Denmark. 
. Their premises are examined by the inspectors attached 
to the different factories. 
4667. But, pardon me, you speak as if the system was 
exceedingly uniform ; we all know it to be very much 
so ; but it is not quite uniform, is it?—I was just at that 
very moment going to say that there are exceptions, as 
there are in England and elsewhere. That the organisa- 
_tion is. very perfect, I know. I have been going to 
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Denmark and back since 1883, and I have had great oppor- 
tunities of seeing what they do. To pass from that tho 
point I want to show is this—although you no doubt know 
it as well as I do myself—that the milk having been 
pasteurised is practically sterilised, at all events for their 
purpose. It is then inoculated with fresh germs by 
means of which the flavour is maintained as well as the 
keeping quality. Until something of the same kind is 
done in Ireland and elsewhere we cannot expect the 
butter to keep so well. 


4668. You do not think that there is any loss of flavour 
consequent upon pasteurising the milk ?—No, I do not ; 
but I think that the flavour is not so fine as it is in our 
own English prime butter. 


4669. Do you think that by the introduction of certain 
bacteria you can improve that flavour?—I think you 
cannot make it anything like so well as we can make 
our own under the old-fashioned English system, under 
clean conditions; I know you cannot, because at the 
London Dairy Show no butter has a chance against our 
own prime make. 

4670. (Professor Thorpe.) This system in. Denmark is 
largely due to the circumstance that tuberculosis exists 
very widely there, is it not ?—No, I do not think so at all. 

4671. We have been informed that the reason why 
pasteurisation has made such headway in Denmark is 
with the view to stamp out tuberculosis?—I think that 
has been enhanced in consequence of the prevalence of 
tuberculosis ; but from the very first inception of the 
Danish system—I do not remember the inception, but I 
know all about it since 1883—they have been progressing 
and experimenting with a view of producing a fine 
flavoured and a keeping butter without any regard to the 
tuberculosis question at all. I do not say it has not 
entered into it; of course, it has pushed them on a bit. 
I should like to add to what I have said that the adoption 
of preservatives paralyses any advance in scientific work, 
and that cleanliness is the essence of the industry. Dirty 
habits from the cow upwards can be covered by pre- 
servatives. The object of investigation in dairy work is 
how to keep germ life, and especially the unfriendly germ, 
within bounds, how to prevent their rapid multiplication, 
how to keep the cattle, the hands of the milkers, the 
atmosphere and the vessels pure, how to secure pure 
cream minus unfriendly germs, and how to make butter 
keep long enough for all practical purposes. Fine butter 
is impossible when preserved. Perhaps I should qualify 
that statement ; the butter that comes on to the London 
market from France, to take France as an example, is 
an almost insipid and tasteless article, and if compared 
with fine samples of home-made butter it is simply 
nowhere. 


4672. It commands a higher price in this country ?— 
The French? 


4675. Yes?’—But if you are making fine butter from a 
Jersey or a Guernsey herd, or a mixed herd of good 
cattle, one is even now able to obtain l6d. to 18d. a 
pound. 


4674. My question was: Does not the French butter 
command the higher price ?—It sometimes reaches 16d. ; 
I do not think higher. 


4675. The average price paid for French butter in this 
country is higher than the average price paid for English 
butter ?—I quite admit that. 


4676. Bui not so high as the average price paid for 
Danish ‘butter ?—No. 


4077. (Gnairman.) So Professor Long says, and I am 
surprised to hear it ?—That, with the slight exception of 
the Isigny ‘brand, is in consequence of the fact that the 
French butter that comes to England is the cream of ‘the 
Norman butter-making district, and is therefore and must 
be all good to sell; whereas in England we are not a 
butter-making people, we have no great market for our 
own butter, and the only brands, if I may so term them, 
of ‘butter that are sold at good prices are the brands of 
private makers who have private customers. The large 
quantities of butters as in Cumberland and Lincolnshire, 
which realise very small sums, really have no market of 
their own. If I make butter from milk in a dirty dairy 
it is certain to be bad in from three to four days, and if I 
add preservative to it it will still remain sweet at the end 
of aweek. That isa fact that I know from my experience, 
and I would advance it in proof of the statement that 
the employment of preservatives is a premium on bad 
dairying. A cow which is never groomed, whose coat is 
kept dry, will, when milked, help the atmosphere to 
arop into the pail of milk, handled by the milker, 100,000 
germs in a minute. These res are taken from the 
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experiment of Dr. Russell, who made it some time ago, 
ane who made very many deducticus from it. That miik 
wili soon spoil; preserve it with boracic acid and it will 
keep. Keep the cow clean, her coat moist, and sluice 
the cowhouse well down with water twice daily, scald the 
pails, and the milk will keep without any preservative 
whatever. I have made a note on the paper of an 
example cowhouse. The example cowhouse should be an 
open building. 

4678. I think this is going rather beyond our field ; 
it is sufficient for us to get from you an expression of your 
conviction that the use of preservatives is not necessary 
to the dairy trade ?—That is my opinion. 


4679. You see we should be travelling rather beyond 
our reference if we went into the model dairies and cow 
houses ?—Just as you like; it was simply put on my 
paper as sent in, and therefore I referred to it. 


4680. Is there anything else ?—I do not know what to 
say ; I should have been glad if the items had been 
struck off the paper that I received. I wanted to show 
under what conditions milk can be kept without any pre- 
servatives, and how it is impossible to keep it if you 
produced it under bad conditions. 

4681. Very well?—But I do not want to bore the Com- 
mittee for a moment. Shall I pass to the next point. 


4682. I must leave it to your discretion, of course. I 
do not know what you are going to tell us, but I think 
we are not prepared to go into the model cow houses ?— 
I must leave myself in your hands; I have no more te 
say then. 


4683. You have no more to say ?—I have plenty mere, 
but I would rather not give the evidence. 


4684. I see you have something down about colouring 
matters; are you prepared to tell us anything about 
them ?—Colour is used in two or three makes of cheese 
only, but it is not used, or barely used, to any extent in 
England in the manufacture of Cheddar cheese, which is 
our most important brand by far, and it is not used in 
Stilton. It is used in butter, but a butter maker can 
maintain the colour of butter by the addition of a Jersey 
or a Guernsey cow to every ten or twelve cows, and also 
by the selection of cows of the shorthorn breed. Many 
shorthorns will give systematically a rich-coloured 
butter in winter, unless you feed very heavily upon man- 
golds, and many shorthorns will not. My suggestion is 


‘that by the selection of good shorthorns, or by adding a 


Jersey or a Guernsey cow to the herd, it is possible to 
retain the colour at all seasons, and under all conditions. 
I believe annatto to be a harmless material when added 
to food, but there are other materials which are deleteri- 
ous, to which I should like to refer, although they are not 
any evidence of my own. This is from the experimental 
work of Mr. Cochrane from the Pennsylvania Station, 
who studied six commercial butter colours, three of 
which were the products of coal tar, five solutions in oil, 
and one in the form of a powder. These colours are called 
aniline yellow, and methyl orange. Doses of 24 to 32 
drops produced headache, loss of appetite, nausea, vomit- 
ing, and nervous depression, the intensity of the symp- 
toms varying with the amounts taken. I have no know- 
ledge myself of these materials, but there are so many 
a i market that I think attention should be called to 
the fact. 


4685. You support the view of the Chamber that the 
use of colouring matters should be prohibited in dairy 
produce ?—Yes, I do. 


4686. Would it interfere seriously with certain branches 
of the trade; people have prejudices or tastes in favour 
of high-coloured cheeses, such as North Wilts or double 
Gloucester /—It possibly would for a time; I do not 
think people when they were told that it made no change 
in the flavour or in the quality would be so unreasonable 
as to retain their idiosyncrasies for any length of time. 


4687. Would there be anything in a North Wilts cheese 
to cause it to be preferred to another, but for the colour? 
—Nothing at all. They are precisely the same. You 
make one without, and one with the colour, but other- 
wise they are precisely the same cheese. 


4688. But the fancy of the consumer has a good deal 
to do with it, I think ?—Yes, it has no doubt to-day, but 
they will get used to the change. 


4689. Then you have got a note on your précis about re- 
commendations. I do not know whether those are 
general or whether they refer to particular points? 
—These recommendations are based upon an assump- 
tion that preservatives might be permitted or might 
not be tabooed by this Committee. Assuming 
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that they are allowed I would suggest in the first place 
that where facts are unknown as to the influence of pre- 
servatives on children and invalids they should be pro- 
hibited. The second is that if it is decided to recom- 
mend the continued use or to permit the continued use 
of preservatives that use should be notified, and the word 
“preserved” used precisely as the word “sterilised” is 
used to-day. The third is that the seller should be re- 
stricted to one material, and to a limited quantity of that 
material. The fourth is that preservatives should be used 
only during the three hot months of the year. 


4690. (Dr. T'unnicliffe.) You have quoted, I believe, 
from three or four opinions; would you kindly hand in 
the exact references to the periodicals in which those 
opinions appear ?—I will, certainly. 

4691. Would you tell me exactly when and how tnis 
substance which you have kindly handed in to the Com- 
mittee occurs, and so forth (referring to the specimen of 
milk slime) ?—The milk was passed through the Laval sepa- 
rator this morning, and not separated, but the whole 
of it was allowed to go back again into one vessel, 1t being 
simply put through for experimental purposes, the bow! 
being perfectly clean beforehand—indeed, it had not been 
used before for some months. When the milk had all 
been emptied from the bowl of the separator that scum 
was gathered from it—it was not the whole cf it, of 
course. 


4692. Was this at the bottom?—That was from the 
periphery—from the interior. 


4693. Of the bowl?—Of the bowl; it is only a portion 
of it. 


4694. (Professor Thorpe.) What do you imagine that 
mainly consists of ?—I think it mainly consists of dirt, 
epithelial cells, and bacteria—possibly some portion of 
the solids of the milk. , 

4695. (Dr. Tunnicliffe.) What was your object in bring- 
ing this individual sample, so to speak, before the Com- 
mittee ?—It was to show that where milk is dirty 1 
cannot be expected to keep so well as if it were clean, and 
that in many cases where a tradesman says “ The milk that 
I receive from So-and-so will not keep so well as that 
received from somebody else does,” it is owing to the 
fact that it is not so well cleaned, and therefore it re- 
quires a preservative. If they insisted upon conditions 
such as they do with regard to cooling they would get 
their milk to keep much better. 


4696. I understand that you throw the entire respons:- 
bility of the statements you have made with regard to the 
action of preservatives on digestion and so forth upon the 
authorities from whom you quote ?—Yes. 


4697. (Dr. Bulstrode.) Do you consider there would be 
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much difficulty in properly cleaning bottles, supposing Mp, JJ, Long. 


sterilised milk were used ?—Not at all. 


4698. No more than in cleaning the ordinary cans and 17 Jan. 1900, 


receptacles /—Yes, there is. 


4699. Then there would be difficulty 7—There is more 
difficulty than that, because when you are cleaning a 
can—you mean pails, I suppose ? 


_ 4700. I mean the small milk can in which the milk 
is distributed from house to house?—They come back 
almost fresh, and are easily cleaned, but the bottle is 
kept for a week possibly, or a fortnight possibly, by the 
consumer, and it dries on the interior into a sort of casein 
—a hard albuminous matter—and it almost wants 
scraping off with a knife—I should say it almost would 
ate ets unless you had some special means of clean- 
ing it. 

4701. Is that with a weekly service of the milk 7—Yes. 


4702. Of course, if there were a daily service that 
would not occur ?—It would not occur at all. 


_ 4703. You have stated in your recommendations that 
if the effects with regard to the influence of preservatives 
upon children are unknown they should be prohibited 7— 
Until something is known. 


» 4704. Is that not rather a dangerous principle—that 
because you do not know what the exact effects are, 
therefore you are to assume they will be harmful ?—I do 
not know, I am sure. 


4705. What would be your evidence that they are 
harmful—upon what would you ‘base that presumption ? 
—If you ask me to take a drug of which I know nothing 
—quite apart from this particular inquiry—I should say, 
Do not give it to me until you know what it is; if you 
cannot tell me what it is I will not take it. 

4706. You think you ought to know what it is?—I 
think I ought to know. 

4707. (Professor Thorpe.) The only question I wish 
to ask you is, Will you kindly say to what extent you 
system of pasteurising milk increases the price ?—It is 
retailed at 43d. a quart—that is, 4d. more. 

4708. The cost of the pasteurisation of a quart of milk 


is 3d. ’—I put it so, with the breakage of bottles and so . 


on, but it is retailed in London now at 4d.—at precisely 
the same price as ordinary milk. 


4709. Supposing that the operation became general, 
would it very considerably increase the price? I suppose 
that it is because that, on a relatively small scale, you 
put it at pd. ; but supposing it were made nearly uni- 
versal, would it greatly enhance the price of the milk t« 
the consumer ?—No, I think it may be sold then at 4d., 
as itis now. I know firms who sell it very largely at 4d. 


Mr. Watter Wi114M Fisuer, called; and Examined. 


4710. (Chairman.) You are, I think, Atdrichian 
Demonstrator of Chemistry in the University of Oxford? 
—Yes. 

4711. You are also public analyst for the counties of 
Oxford, Berks, and Bucks, the city of Oxford, and the 
borough of Banbury ?—Yes. 

4712. And you are President of the Society of Public 
Analysts 7—Yes. 


4713. I think you have been public analyst for Oxford- 
shire for some considerable time?—For eighteen years, 
and for the other places for nearly as long. 


4714. You have generally informed yourself, I think, 
on the subjects which have been remitted to this Com- 
mittee for investigation 7—Yes. 


4715. Are you prepared to make any general statement 
to the Committee on the views of the body of gentlemen 
whom you represnt? In the first place, may I ask if 
you represent the Society of Public. Analysts officially 
here?—Yes. They were invited by the Committee to 
send representatives, and they asked Dr. Stevenson (my 
colleague) and myself to represent them ; but I have no 
authority from the Society to represent the views of the 
Society as a whole, because the Society has not come to 
any definite conclusions on some of the important matters 
which will come before this Committee. 


4716. Then what you have to tell us simply is given 


on your individual responsibility /—Partly so, and also 
partly I have drawn up a statement for the Committee 
of the facts as to the actual use of preservatives, which 
we have been able to gather from our members. (See 
Appendiz No. 12.) 


3717. 


4717. Could you briefly summarise those facts ?—There 
are a great many articles upon which it is almost impos- 
sible to get any information, because such articles are not 
commonly purchased for analysis by the inspectors under 
the Acts, but I have been able to collect some information 
with regard to some of those things in various ways, 
partly by getting some samples collected for myself, and 
also partly by asking my colleagues to help me. With 
regard to the fresh meats, if you would take the arrange- 
ment I have adopted, I can say that the use of boracic 
acid or preservatives is not very common, but boracic acid 
is sometimes used to preserve fresh sausages. It is much 
more commonly used in salt meats, and such things as 
German sausages, and also bacon and ham. TI have 
given in my synopsis a good deal of detail as regards 
figures; I do not know that I need trouble the Com- 
mittee with all these figures, as they have my statement 
before them. The proportion of boracic acid in German 
sausage appears to be something like less than a half 
per cent., reckoned as boracic acid. The proportion in 
bacon and ham appears to ‘be from one-half to three- 
quarters per cent., and some samples have been found 
to contain rather less. Meat extracts appear to be gene- 
rally free from preservatives as far as my information 
goes. Some kinds of potted meat contain a good deal of 
salt as a preservative agent, but nothing in the shape 
of boracie acid. I have put in a table in my statement, 
which Mr. Richmond was good enough to send me, of 
the composition of some of the mixtures of borax and 
boracic acid which he has examined, and of which he has 
determined the percentage. I do not know that there is 
any other important matter which I need mention in con- 
nection with meats or fish. In relation to dairy pro- 
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ducts, the use-of preservatives in milk and dairy products 
is, of course, as the Committee knows, very common, but 
the extent to which the practice is adopted seems to be 
different in different parts of the country. Dr. Bernard 
Dyer has sent me some valuable information upon this 
point. He found that only one sample out of 270 milks 
contained boracie acid at all, but out of 244 samples of 
butter 30 contained boracic acid, the average quantity 
being under a half per cent. There were only two 
which contained more than 1 per cent.—1°06 and 1°35. 
» 4718. Where were those samples taken ?—Those butters 
were country samples. Dr. Dyer, the analyst for Leicester, 
Wilts, and Rutland. 

4719. Country samples bought for sale in a town ?— 
Bought by the inspectors under the County Councils of 
those districts. 


4720. (Professor Thorpe.) The origin of these butters 
would not necessarily be known /—It is usually unknown. 


4721. They might be foreign 'butters ?—Yes ; we have 
no information about them at all; we simply know that 
they are purchased from John Jones on such and such 
a date by the inspector. That is all the information. 

4722. The statements of course from individual analysts 
in your synopsis are exactly on a par with what we have 
had from some of them who have appeared before us ; 


they are exactly of the same character/—Yes, some of: 


them have come before you. 


4723. For example, Dr. ‘Alfred Hill was examined 
here at considerable length, and gave us substantially the 
information which is contained in your synopsis /—Yes, I 
understand so. 

4724. Would it not save time perhaps if this synopsis 
were summarised, and you handed it in as evidence gained 
through your Society of the prevalence of those things? 
—It no doubt would do so. I conceived it was rather 
my duty to set it forth at length, and to show the authority 
for the various statements ; but of course it is quite in 
your hands to condense it as much as you please. 


4725. If you therefore handed in the paper and it was 
placed as an appendix to our report as expressing the 


_ experience of the general body of members of your Asso- 


ciation it would sutfice ?—Yes, that would suffice. This is 
nearly all the information I have been able to gather from 
individual members; Some of our members did not 
forward any information at all. 


4726. That is as regards the use of preservatives. Now, 
have you anything yourself to tell us, any opinions which 
you have arrived at as to what should be done with regard 
to the use of preservatives ?—I think that it is desirable 
that the free use of these should not be legalised, and 
that some effort should be made to limit their use, because 
the use of the preservatives has no doubt grown very 
considerably, and unless it is checked in some way it 
will still further extend, and then it will become very 
difficult, if not impossible, for persons to get articles of 
food free from preservatives unless some means is devised 
for enabling them to choose whether they will take them 
or whether they will not. 


4727. In other words, you recommend that the fact 
of the preservative should be declared?—It should be 
declared in some cases, but I think it should be prohibited 
in some other cases. 


4728. Would you kindly indicate where it may be de- 
clared, and where it should be prohibited ?—My desire 


would be entirely to prohibit preservatives in new muk. 


If it is sold as new milk it should mean new milk and 
nothing else, nothing whatever being allowed to be added 
to it. I do not ask the Committee to legalise the use of 


milk containing boracic acid, but if they think it is their 


duty to do so, then I would suggest to them that they 
should fix a superior limit for the quantity of boracic 
acid which is present, and that they should say that the 
presence of this boracic acid should be declared in some 


way or other—either that the milk should be called 


“preserved milk,’ or that the name “ boracic acid” should 
be put upon the milk which is so treated. It seems to 
me that is the only method by which you can ensure 
getting pure milk for the use of invalids and infants, to 
whom it is very important. 


4729. Does this recommendation extend also to the 
use of formalin?—I do not dogmatise about formalin. 
Iam rather suspicious about formalin myself for this 
reason, that I have noticed when milks are pre- 
served with formalin it is very difficult to dissolve 
the curd in hydrochloric acidy In the ordinary pro- 
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cess oft estimating the fat by - the Werner-Schmid 
method you have to dissolve the curd in hydrochloric 
acid, and the presence of formalin makes it difficult to 
dissolve the curd even in hydrochloric acid of a con- 
siderable degree of strength. But I do not dogmatise 
on the subject of formalin as I cannot say of my own 
knowledge what the effect of very small doses of formalin 
would be on the organism. 


4730. Do you infer from the. behaviour of the casein 
in the Werner-Schmidt process, that the presence of 
formalin in solution in milk would be harmful to the 
gastric fluid /—That is what I should be suspicious about, 


4731. That is your opinion?—That is what I should 
be suspicious about. I know of course that there are a 
certain number of experiments by Dr. Rideai, which 
rather militate against that inference, but they do not 
dispose of it to my mind altogether. 


4732. Now, assuming that it is found necessary to 
legalise the use of these preservatives, and ii was con- 
sidered expedient that the nature of them should be de- 
clared, I understand that you would further recommend 
that some limit should be imposed as to the amount in 
which they may be used ?—I think that would be desir- 
able. The facts which I have placed before the Com- 
mittee show that there is a great variation in practice as 
to the quantity of preservatives added to milk. The 
people who sell these preservatives very often put upon 
the package a statement that the preservative is abso- 
lutely harmless, and the milkman who uses it has no 
special knowledge as to whether it is really so or not. 
I think it is desirable therefore to fix a superior limit. 


4735. Would you not see, speaking in your capacity as 
President of the Society of Public Analysts, some diffi- 
culties in carrying out in practice such a recommenda- 
tion, that is to say, as to checking the limit of the use 
of such things as formaldehyde and boracic acid on ac- 
count of the difficulties of the quantitative determination 
of those substances?—Yes. It is not so easy to get at 
the exact amount of either, and you could not squabble 
nee the exact decimals as to the quantity of boracic 
acid. 


4754. May I point out that any limit that would have 
to be fixed would come to a very small decimal place ?— 
Yes, and then if you found a substantial! amount such 
as one per cent., and the limit were 0-05 per cent., 
there would not be much dispute as to that; it is only 
where the quantity was slightly in excess of the small 
limit, which might be authorised that the dispute would 
arise. 


4735. You are speaking from your knowledge of the 
working of the Act, and the occasional great difficulty 
there is in bringing legal proof in matters of this Kind 
to the mind of the bench ?/—Yes. 

4736. Do you not think there would be, say, in the case 
of formaldehyde the greatest possible difficulty when all 
the facts relating to formaldehyde were before the bench ? 
—Yes, I think there would be a very great difficulty. 
They get tremendously confused over a question of a. 
mere percentage sometimes. But it stands in this way 
now—somebody has to make a limit. Not long ago I 
reported that a sample of milk contained over one hun- 
dred grains per gallon of boracic acid. I pointed out to 
the authority for the County of Bucks that it was useless 
to take proceedings in such a case as that, unless they 
could get medical evidence that such a quantity was likely 


‘to be injurious to health. The medical officer for the 


district was of opinion that such a quantity was likely 
to be injurious to health, and he went into the witness 
box, and gave his opinion, and the seller was convicted. 
But that was in the absence of any expert evidence on 
the other side. If there had been expert evidence on 
the other side then you might have had a contest as to 
whether this particular quantity of boracic acid was or 
was not likely to be injurious to health. 


4737. Very probably ?—But, on the other hand, if there 
were a limit fixed—if this committee stated that they con- 
sidered that milk ought not to contain more than a certain 
percentage of boric acid, we should have that opinion to 
appeal to, and we should be able to say that this commit- 
tee, after a very full and careful investigation, had formed 
that opinion. Thatis how it presents itself to our mind. 


4738. The case of *boracie acid perhaps although pre- 
senting difficulties, does not present insuperable ones, but 
the case of formaldehyde is a somewhat more difficult 
problem, is it not?—1I fully concur, and for that reason 
I do not dogmatise on the subject of formaldehyde ; I 
rather avoid giving any opinion as to what should be done. 
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4739. If this committee had to make recommendations 
“it would have to take the subject of formaldehyde equally 
into consideration ‘/—It would. 


4740. And if they made a recommendation as to the 
limits in respect of boracic acid, unless they had ‘had abso- 
-Iute proof that formaldehyde ought to be prohibited, they 

would equally have to make a recommendation as to the 
limits in respect of formaidehyde?—Yes. Undoubtedly. 


4741. Now, in view of the fact which no one kn»ows 
better than yourself, how difficuit would be the deter- 
mination of formaldehyde—does not any suggestion as to 
~& limiting value carry with it very great difficulties ?—¥# or 
formaldehyde it must ; for boracic acid the difhculties are 
ot so great. 


4742. That is allowed ?—Yes. 


4743. (Chairman.) Would that difficulty not be in itself 
a reasonable ground for prohibitimg the use of furmalde- 
hyde altogether ’—It seems to me it would be a reason- 
-able ground, especialy if the Committee can get sufli- 
ciently substantial evidence of the undesirability of put- 
ting formaldehyde into food. One suggestion I should 
like to make in that respect is tiiis—invalids are often 
directed to use peptonised milk ; and it would be possi- 
ble to ascertain how far the peptonisation of milk is inter- 
-fered with by the presence of formaldehyde. The method 
‘dopted is that the peptonising powder is put into the 
milk, which is left at a certain temperature for only a 
few minutes, and then the milk is assumed to be fit for 
use by the invalid. If the peptonising process is stopped 
for that time, or materially impeded, that is a reason 
-against allowing formalin in milk. I throw that out as a 
“suggestion to the Committee upon which they might get 
information from other sources. I have no direct know- 
ledge as to the effect. 


4744. (Professor Thorpe.) You have no recommenda- 
tions then from your society as to the prohibition or 
declaration of the use of preservatives?—We have not 
_passed any resolutions on the subject. The opinions 
which I give you to-day must only be taken as my own 
individual opinions, and not as a collective opinion ex- 
pressed by the society. You would find that some mem- 
bers of the society—Dr. Hill, as you know—on very strong 
grounds indeed, would oppose the use of antiseptics alto- 
_gether in certain cases. I do not know whether he goes 
so far as to prohibit them entirely. 


4745. Have you anything more to add on the general 
-question of preservatives?’—I consider that new cream 
should be treated like new milk. i think that in the case 
of fresh meats and fresh fish, if sold as fresh meats and 
fresh fish, no preservative should be allowed, and I would 
-suggest that to the Committee. With regard to salted 
-and preserved meats and fish, if a limit is fixed it should 
be a small one. I do not know that I am justified in 
“saying that preservatives should not be allowed altogether 
in such articles as ham and bacon. There is one other 
<class of preservatives that I have thought about, and that 
is the sulphites. I sent in to your secretary some figures 
as to the quantity of sulphurous acid which I myself have 
recently found—it is very small. 


4746. In what articles of food?—I have found sul- 
phurous acid in British wines, in vinegars, and in pickles 
‘in small quantities, and I have found it in one sample of 
-anchovy paste—at least, I believe I did—and recently 
from one or two sources I have had mushroom catsup 
‘that contained a trace of sulphite. The quantity was 
very small, and, as you know from the statement which I 
:sent in, it is used by some firms systematically in certain 
proportions. Considering the fact that sulphurous acid 
has a very easily recognised odour, and that the goods.to 
which it is added must be kept until that odour has dis- 
-appeared; I think the risk from the use of sulphurous acid 
must be very minute if there is any risk at all; it is co 
easily converted into sulphates, as you know, that I do 
“mot see any reason for prohibiting the use of this acid. 
In that connection I may mention one fact that has come 
uader my own observation—that a firm which some years 
«ago employed salicylic acid in its British wine now em- 
ploys sulphurous acid in similar preparations. They were 
prosecuted for the use of salicylic acid. They brought 
“down some eminent gentlemen to defend them, and they 
had expert opinion that the quantity of salicylic acid which 
was present in the wine was not injurious to health, and 
so on, and there was no conviction ; but recently I hap- 
pened to have a sample of British wine sent me officially 
from the same manufacturers, and there was no salicylic 
-acid in that, but only a trace of sulphite; so I conceive 
that they have not found it expedient to give up the one 
~and use the other. 


Ol 


EVIDENCE. 


4747. Have you any views of your own to offer as to 
the use of salicylic acid as an antiseptic or preservative 
agent /—I do not feel that I-know enough about the phy- 
siological action ‘of salicylic ‘acid to offer any distinct 
opinion, and soI think on that matter it would be rather 
better for you to ask my colleague, Dr. Stevenson. 


4748. Have you anything more to say about the pre- 
servatives /—I have nothing more to offer. 


4749. (Dr. Bulstrode.) Your experiments would rather 
tend to show as regards the examination of milks for pre- 
servatives that they were not necessary, at any rate in 
rural districts; would not that be so according to your 
figures?—That is my opinion, that it is not necessary in 
rural districts. 

4750. And they would not be necessary in a place like 
Oxford—might we take that?—It would not be at all 
necessary either in the city or the county of Oxford. 


4751. Some other figures which you have supplied seem 
to point in the same direction as regards rural districts, 
at any rate ?—They do without it, as a rule. 


4752. You think it would be impracticable to place a 
workable limit as regards the amount of formic aldehyde? 
—I am afraid it is at present, but the resources of science 
are never exhausted. 


4755. At present, supposing we. have to make a recom- 
mendation upon the evidence which has been put before 
us, and the evidence we are able to obtain ?—As far as I 
know you could not determine accurately the quantity of 
formalin that is added to that milk, especially if it has 
been there for some time. 


4754. As regards the action of formic aldehyde, do you 
know Dr. Foulerton’s works?—I have read the paper 
written by Dr. Foulerton and Dr. Rideal. 


4755. Dr. Foulerton found that when he put fish in 
water containing one in 40,000 of formic aldehyde, they 
lived indefinitely ?—Live fish ? 


4756. Yes, live fish; but that when by an accident the 
amount of formic aldehyde became double they died 
within five hours. If it is very difficult to detect small 
quantities such as one. in 45,000, and one in 50,000 of 
formic aldehyde, would not that rather point to the fact 
that in dealing with formic aldehyde we are dealing with 
a somewhat dangerous material ?—I ‘do not quite see that 
the difficulty of detection shows that it is dangerous. 


4757. If in the proportion of one in 20,000 formic aldehyde 
is relatively rapidly fatal to fish, and it is difficult——? 
—I understand what you mean perfectly. I quite agree 
with that view. If you are using a substance which in 
certain doses becomes a poison that is a dangerous sub- 
stance to put into food. For instance, corrosive subli- 
mate could be putin certain proportions into a material, 
but it is so obviously a poisonous substance that it never 
could be used in food. 


4758. You know that formic aldehyde has a very 
hardeuing effect upon the animal tissues when used in 
rather stronger proportions—about 1 in 5,000?—My bio- 
logical friends do not like to dissect specimens that have 
esi | kept in formic aldehyde; they find the tissues so 
hard. 


. 4759. So hard ?—Yes. - 


4760. So that again would point to possibly a serious 
danger from the indiscriminate use of formic aldehyde? 
—lIi certainly points in that direction. 


4761. The effect of labelling a specimen of milk, or 
what not, as preserved with formic aldehyde, would carry 
no guarantee to the consumer that there was not a 
harmful dose of formic aldehyde in it?—No, it would 
not, certainly. 

4762. You: have found, I think, as much as 100 grains 
per galion of boric acid in milk?—Yes, that was the 
LeUER ; it was over 100 grains per gallon. That was very 

igh. 

4763. We have had evidence before us that as much as 
80 grains per pint has been found ?—That is 640 grains 
in a gallon. 

4764. So that apparently under the present cirecum- 
stances it is being used rather indiscriminately ?—It is 
used recklessly, I should say. 


4765. (Dr. Tunnicliffe.) I should only like to ask you 
if you know at all what the quantity of formic aldehyde in 
the milk was, the curd of which was less soluble in hydro- 
chloric acid than the curd of ordinary milk?—I am afraid 
I cannot tell you now. I am not even gure that I could 
reckon it. It is a thing I haye noticed once or twice. 
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put in the laboratory as a preservative for milk before it 
was analysed ; the practice was to put in something like 
the third of a cubic centimetre in a six or eight ounce 
bottle of milk. 

4766. And that was done in this case as far as you 
know ?—About that. I could easily try it again. I have 
not tried it recently. Of course, that would be formalin, 
which is a 40 per cent. solution. 

4767. If the presence of formic aldehyde were declared 
your objection with regard to the action of peptonising 
powders would not be so cogent a one ?—No, it would not 
be so cogent; but I do not wish to recommend that 
formic aldehyde be legalised for milk at all; I do not 
wish to recommend that for a moment. I am so suspicious 
about it myself that I do not want to recommend that to 
the Committee. 

4768. I take it that your view is that one wants to know 
very much more about formic aldehyde before we would 
be justified in recommending it ?—Precisely. 


4769. Have you any results to give to the Committee 
with regard to the presence of sulphites in beer?—No:; 
I have not examined the beer for years. There is one 
statement by Dr. Rideal as to the quantity he found. 


4770. I meant of your own?—I have none of my own ; 
T have not examined any beer for years. 


4771. (Chairman.) Now, can you tell us anything about 
colouring matters?—I have not much information upon 
colouring matters. In the North of England they mention 
congo red as being used to colour meat. I have not 
noticed it. There are cases where I have looked for it, 
and I have not found it. I have noticed that some meats 
—bloater pastes and similar things—are coloured with a 
little red ochre, not a very large proportion, but it is there, 
and sometimes the skin of a German sausage is dyed. ‘Lhe 
red colour of the meat appears to be most commonly due 
to the use of a little saltpetre, and I do not know that 
that is objectionable in a small amount so long as there 
is no quantity of nitrite formed. I believe the red colour 
—this is second-hand information—in meat which has 
been salted with saltpetre, as I heard from Dr. Haldane, 
is really due to a compound of nitrite with hemoglobin. 
That is his view, I have not tried any experiments myself. 
Of course, nitrites are poisonous in anything like doses, 
but the small quantity used for meat has never been sus- 
pected of being poisonous so far as I am aware. 


4772. (Professor Thorpe.) Are you aware that the pre- 
servatives which are introduced into meat are themselves 
coloured ?—Some are. 


4773. With what are they coloured ?—One a mixture of 
borax and ‘boric acid was coloured with Congo red ; that 
was one statement from a colleague. Another of my col- 
leagues said that the preservative was coloured with an 
aniline dye; of course that is a more vague statement as 
to what the colouring matter is. 

4774. Then you may have a sausage coloured outwardly 
with an aniline dye and coloured inwardly with a pre- 
servative, itself coloured ?—Yes, you may have such a 
sausage, but I have never met with one which was so rich 
in adornment as that. 


4775. I have?—The colouring of the skin is not un- 
common. I have not identified the colouring matters, 
but I have two samples out of five which I examined 
recently with a coloured skin ; I put them in a spirit to 
soak and dissolved out some of the dye. 


4776. Have you not been made aware of the fact that 
the ordinary sausage skin is occasionally coloured with 
Bismarck \brown—that the imported skins are dyed with 
Bismarck brown?—TI have not come across that. A 
sausage is a thing I have never examined professionally. 
Of course, it is the commonest thing to see in high-class 
shops a chicken and ham sausage or a veal and ham 
sausage with a bright red skin—that is the commonest 
thing. 

4777. That is a brilliant red, and that is a dye ?—Yes, 
it is a dye. 

4778. I beg your pardon for interrupting you; will 
you proceed ?—The list of substances which is given as 
being used here for colouring matters is, of course, very 
extensive ; and the list for America is a ‘bigger one than 
the list from any of my colleagues hete. Dr. Leffmann 
in his statement mentions fluorescein, eosins, rhodamin, 
auramin, Naphthol Yellow S., Helvetia green, Acridin 
red, Bismarck brown, and safranin. 


4779. These are, I suppose, mainly used for sweet- 


meats?—Those I should say are for confectionery 
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mainly. In a stuff which was called lemonade, I think,. 
or champagne-perry—one of those sweetened temperance: 
drinks. or aérated waters—I myself recognised a dye, and 
got hold of some of it from the manufacturer, who put. 
it in, and found it was one of the azo-naphthol colours. It 
was a sulphonic compound. 

4780. With respect to the colouring of the foods with. 
mineral colouring matters, have you any testimony to 
offer to the Committee?—Chromate of lead I know has- 
been used, but I have not come across it or heard of it: 
recently ; that is one mineral colour. I have found oxide- 
of iron in a sample of burnt almonds, so called, which: 
is a sweetmeat consisting of an almond for a kernel and. 
a sugary envelope which is coloured slightly brown; L. 
found a small quantity of oxide of iron in that which 
came to very nearly half per cent. I advised in that 
particular case that the seller of the sweetmeat should’ 
be told that was too large a proportion of mineral matter 
to put into sweetmeats, and that he was to communicate: 
with the makers. 


4781. With respect to copper in peas or other vege-- 
t#bles, have you had any experience ?—Copper in peas 
is one of those things in which there is no limit either- 
conventional or otherwise, and upon which you can get 
such a vast amount of conflicting testimony if you attempt. 
to prosecute for them, that I have never advised my~ 
authorities to prosecute and they do not purchase them. 


4782. (Chairman.) Conflicting testimony as to quan= 
tity ?—No, not so much as to quantity ; it is fairly easy 
to get an agreement as to the quantity of copper. The: 
effects of the quantity of copper is the thing about which» 
people dispute. 


4783. (Professor Thorpe.) The object of the copper is,. 
of course, to restore the colour of a faded pea, is it not? 
—No doubt it is to make them look green. 


4784. To make them look green and more attractive? 
—Yes. 


4785. (Chairman.) Or to prevent the pea from fading. 
Have you any experience yourself of that ?—No, I cannot 
tell you as to the really chemical explanation of it. Yow: 
mean there is a combination of the copper with the- 
chlorophyll—possibly, ‘but I cannot tell you. 


4786. Do you yourself consider it an objectionable 
practice to add copper to peas?—Yes, I think itis. I 
think that if people buy preserved peas they can be 
educated to buy them as they come out from the pro-. 
cesses of boiling with salt and sterilising and so on. They 
have a certain appearance which differs from that of fresh: 
peas, and I think the addition of copper is objectionable. 


4787. Do you put the ground of your objection on the: 
possible danger to health or on the fact?—The reason L 
object is that I consider there is a danger to health when: 
the quantity of copper reaches a certain amount, but 
that again is one of the points upon which one has only a. 
second-hand opinion. 


4788. But is it not the fact that the use of copper in: 
peas allows of the substitution of a pea which, so to-« 
say, has gone off colour, and which competes with a pea. 
which has ‘been preserved by a somewhat better method, 
and which has retained its colour?—I think it is very~ 
probable that it does, but I do not know that as a fact. 


4789. Surely a pea which has been dyed, when the dye- 
is not too apparent, which successfully simulates a pro-- 
perly preserved green pea is in unfair competition with 
it?—I agree perfectly with that. I do not know that it 
is the fact, but I think it is very possible. 


4790. Then you think that to dye a pea in that way is- 
to some extent a fraud upon the purchaser ?—Yes. 


4791. You think so?—Certainly. If the purchaser is: 
made to buy an inferior article by reason of its being 
dyed, it is to a certain extent a fraud. 

4792. He is deceived, evidently he is led to believe: 
that he is buying a fresh pea?—Yes, exactly. People. 
are constantly misled in the country by the way in which 
articles are got up for the market. 


4793. Have you anything else to tell us with respect 
to the prevalence of colouring matters in articles of food ?” 
—I have mentioned in my statement the cases of some - 
jellies. The jellies which have become rather popular 
in recent years are sold in a half-dry condition, so that 
they are just as tough as jujubes. They contain gelatine 
and sugar with some flavouring, and they are very cem- 
monly coloured—some of them being highly coloured. I 
meant to have brought a piece of ribbon. but I forgot it- 
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sat the last moment. I dyed some ribbons with some 
of the dyes from jellies, and I thought I would bring 
‘them before the Committee, but I forgot them. 

4794. Are those injurious colours /—They are very small 
in quantity. In large quantities no doubt some of the 
colouring matters are irritating bodies ; but I could not 
‘say in the quantities in which they are present in the 
jellies that they are injurious. Such colours are used for 
-dyeing those jellies—yellows and reds particularly. 


Dr. Tuomas STEVENSON, 


4796. (Chairman.) You are a Doctor of Medicine, 
‘Fellow of the Royal College of Physicians, Lecturer 
on Chemistry and Lecturer on Forensic. Medicine at Guy’s 
Hospital, Scientific Analyst to the Home Office, President 
-of the Institute of Chemistry, and Public Analyst for the 
‘counties of Surrey and Bedford and for the Metropolitan 
_ parishes ‘of St. Pancras and St. Leonard, Shoreditch ?— 
I am. 
4797. (Dr. Bulstrode) I believe you have gone into the 
“question of preservatives in food, and you have given us 
.&@ synopsis with regard to your views upon the question? 
-—Yes, I have. 
4798. With regard to the examination of the milk which 
‘is supplied to Guy’s Hospital, you say, I think, that you 
‘have found iboracic acid in the milk—could you tell the 
Committee the amount which you have found ?—No ; it 
‘was small, and I only found it on one occasion. Within 
the last few years, I may say within the last half dozen 
_years, the milk contracts are drawn up under my super- 
vision, and the use of preservatives is absolutely pro- 
hibited. I have examined it from time to time, and 
-on only one occasion have I found a small quantity of 
-boracic acid. 
4799. Do you say the use of preservatives is absolutely 
: prohibited in the milk supplied to Guy’s Hospital ?—Yes. 
4800. Could you give the Committee the reason which 
‘led to this resolution ?—I was asked by the Governors to 
_advise on the contracts, and acting on my own opinion 
I thought it was quite inadvisable and quite unnecessary 
‘that boracic acid should be used; my experience of tlie 
‘milk supply of London being that it may be brought 
-from more than a hundred miles, say, from Derbyshire, 
-and delivered in London and supplied to the public with- 
out the use of any preservative known to me. 


4801. Do you think there would be no difficulty in- 
carrying on the milk supply of London, even in the poorer 
«parts, without the use of preservatives ?—I think there 
would be none if proper care as to cooling the milk down 
“rapidly, and cleanliness of vessels and decent rapidity of 

transit were observed. 

4802. Do you think that some improvements upon the 
present system of drawing and storing the milk, and of 
-the transmission of the milk are necessary in some in- 
-stances in order that preservatives might be dispensed 
_with?—I am not sufficiently acquainted with the dairy 
farms of the country now, but from second-hand infor- 
mation I should say that small farmers do not always 
observe those rules. Those conected with large milk 

suppliers and large companies are obliged to use re- 
‘ frigerators, and to observe precautions which in the vast 
majority of instances are sufficient to ensure the delivery 
«of the milk in London in a useable condition, no preserva- 
tives having been added. 

4803. Do you see any objection to the supply of milk 

‘which has been indiscriminately preserved with one or 
another preservative to sick people in ‘hospital ?—Cer- 
. tainly. : 
4804. What are your chief objections upon that ground ? 
.—The evidence as to the action of the chief preservative 
used, which is boracic acid, is, as you are aware, extremely 
«conflicting. The whole thing wants re-investigating, ex- 
perimentally, on a large scale. In view of the fact that 
a great many experiments have shown that the digesti- 
bility of milk in the various fluids of the body is affected 
"by the use of preservatives, I think the use of such milk 
is inadvisable for sick persons. With regard to other 
‘preservatives, the only other preservative I know to be 
used, and largely used now, is formalin. I had formed 
the opinion that probably it was not much injurious, if at 
«all, in small quantities. That was my opinion at first, 
that its use in small quantities was not much objectionable 
. —I would not say not objectionable at all. But from what 
“I now know of its hardening effect upon albuminous 
«bodies, gelatin and other nitrogenous bodies, I 
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4795. (Dr. Bulstrode.) Do you know anything as to the 
enlubility of copper when used for colouring peas—I mean 
as to whether the colouring matter produced is suimmie m 


the human system ?—I have never tried any experiments. 17 Jan. 1900. 


Of course, I know that copper forms with the proteid 
substances, comparatively insoluble bodies, but I do not 
know anything about the further solubility of these proteid 
compounds in re-agents. I have not tried any experi- 
ments upon that subject. 


called ; and Examined. 


suspect that the digestibility of the milk would be a good 
deal affected by the use of formalin. My chief objection 
to the use of preservatives in milk—I absolutely object to 
them in milk altogether—is the use of these foods for in- 
fants. Milk which, of course, must be the staple food 
of infants, is so very readily affected as to its nutritive 
powers by anything done to it, for instance, in the view 
of many eminent medical men in this country and in 
America, children as arule cannot be brought up on steri- 
lised milk. This is an opinion held by others that steri- 
lised milk has a tendency to innutrition; there, where 
nothing is added to the milk an affect is produced proba- 
bly on the albuminoids, which differ in various kinds of 
milk. One would expect that anything which affected 
the solubility of those albuminoids—as formalin un- 
doubtedly does—would seriously impair the nutritive 
quality of the milk for administration to children. The 
evidence, to my mind, as to the injurious effects of boric 
acid on adults in small quantities is very doubtful. I 
think probably you have had or seen brought before you 
the recent experiments of Dr. Annett in Liverpool, which 
were published in the “Lancet” in November, where he 
showed that on feeding kittens on a borated milk a certain 
number of those kittens ceased to gain weight, others 
lost weight, and a considerable proportion of them died. 


4805. Would you attach considerable importance in 
your expression of opinion to the evidence adduced by 
Dr. Annett and Professor Boyce ?—I think that is ex- 
tremely valuable, and I think this Committee should 
hesitate altogether until those experiments are carried 
out on a larger scale, and confirmed or refuted. 


4806. Now, before passing on, with regard to the 
hospital, are we to take it that you think it 
would be undesirable generally to administer preserved 
milk to invalids, or that you have objection to the ad- 
ministration of substances which are used as preserva- 
tives in certain diseased conditions ?—I object on general 
grounds. <A sick person whose absorptive and assimila- 
tive functions are in abeyance or diminished is more in 
the position of a young child; such a person cannot digest 
things which the healthy adult can digest. 


4807. We are told that as much as 80 grains of boracic 
acid has been found in a pint of milk. Would you care 
as a physician to administer milk containing that to a case 
of typhoid fever?—I am not a practising physician now, 
but certainly if I had typhoid I should very much object 
to that quantity. 

4808. Would you object to give the milk containing that 
amount of boracic acid to a case of acute nephritis —Yes. 

4809. Why?—I know that boric acid is excreted 
through the kidneys, and rapidly excreted—at all events 
the major portion—and a non-natural constituent of the 
body passing in this way through the kidneys would be 
likely to affect them in the case of nephritis; it would 
increase probably the flow of urine and the irritation. 


4810. You see a danger in the indiscriminate use of 
boric acid in that a certain number of the public affected 
with certain illnesses might be prejudicially affected ?— 
Yes; that is especially the case with regard to another 
preservative—salicylic acid, which is not much used for 
milk, I believe. 

4811. You say in your synopsis with regard to the ex- 
periments which you think this Committee should under- 
take, that we should observe the effects upon animals of 
the use of preservatives ?—I think that is required. 

4812. What animals would you suggest !—Certainly 
young animals; but I think those should be selected by 
a physiologist. 

4813. Young animals in the condition of taking milk ?— 
I think so with regard to milk. 

4814. Do you think monkeys would prove as satisfac- 
tory a test as we can get outside the human species ?—-- 
Probably they would. 
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4815. Do you: think they would be more satisfactory 
than: dogs or kittens /—Possibly they, would, if you got a 
sufficient number. of- young monkeys,, I do not know that 
it is possible to carry that out. ; " 

4816. (Dr. Tunnicliffe.) It. would. be very. difficult, any- 
how ?—There is this objection to monkeys ; in this country 
they are living under abnormal conditions, and monkeys 
of all kinds in the Zoo, I know,. are very apt to die very 
umaccountably, and to go off very rapidly. There is an 
objection there. 

4817. (Dr. Bulstrode.) Do you think the mortality of 
monkeys in the Zoological Gardens is a fair inference of 
what ought to be?—I suppose they are kept there in 
better conditions than’any other monkeys-in the country. 
I should think so, and T hope so. 

4818. I have had a monkey for two years, and it is 
quite well?—A monkey has been in the Zoo for years, 
and remained well, but they will die very unaccountably. 

4819. And die very rapidly 7—They die, of pneumonia 
chiefly, I think. uetly Ae 

4820. Do you think “it would: be necessary to obtain a 
licence from the Home Secretary to perform such feeding 
experiments in regard to animals?—Certainly. I have had 
experience of that.’ I had a licence at the end of the 
year (it is not renewed yet), und at one time was licensed 
to feed cats and dogs. There is a great difficulty 
in getting the necessary certificates for these ex- 
periments. To feed an animal is an experiment 
if it may be reasonably expected to result in pain, and 
I apprehend that if the animal lost flesh. and died from 
kidney affection or from mal-nutrition: that that would 
be an experiment under the Act “attended with pain,” 
I do not speak only. from my own knowledge. A good 
many years ago I had occasion to consult with reference 
to giving feeding experiments in connection with a poison- 
ing case, and I had very high legal authority that such 
experiments could only be performed by @ licensed in- 
dividual. « , 


4821. You refer to the fact that occasionally boric acid 


in small quantities in food produces nausea ;.can you give 


particulars as to that?—No. I know of no cases myself, 
but I have seen it given in evidence by public analysts, 
and I think by others, that they have taken 5 grains, and 
so on, and they have been nauseated. I do not attach 
much importance to that. 


4822. You have not made experiments in that way 
yourself, ave you ?—1I have tasted borax and ‘boric acid ; 
but I do not think in most kinds of food you would taste 
boric acid except it were in an excessive amount. 


4825. Will you give your views to the Committee on 
salicylic acid used as a preservative /—Certainly. Salicylic 
acid does affect some people very considerably. I know a 
physician, who, if he were to take 10 grains of salicylic 
acid as a test it would bring down his pulse ten beats in 
a minute within a short time ; others have found it affect 
their kidneys. There is a great difference of suscepti- 
bility to the use of salicylic acid as you ot course know, 
and it is not always innocuous. 

4824. That would be one of your reasons for objecting 
to its indiscriminate use?—Yes. Ihave not examined 
salicylic acid lately ; but there used to be a good deal of 
impure salicylic acid on the market. We know from the 
experiments of Dunstan and Black that the meta- and 
para-toline acids which have been found in it are very 
potent agents. Still many people take salicylic acid 
habitually without any effect whatever. I should like to 
illustrate that by. saying that we must not suppose that 


- because a large number of people take a particular article 


it is necessarily non-injurious. Take the effect of lead 
in water. We know from the Sheffield epidemic and 
others that only a fraction of the people drinking the same 
lead-polluted water suffer. You could select dozens and 
dozens of people, and houses in that town, where the 
people were drinking lead-polluted water, and yet did not 
suffer. That would by itself lead to the conclusion that 
lead-polluted water was non-toxic. 


4825. Am I right in assuming that the extent of lead 
poisoning was found to be much more widely prevalent 
when public notice was directed to the possibility of lead 
poisoning ?—I do not quite remember that ; probably it 
was. No doubt many people would be suffering from 
lead poisoning who did not know what:they were suffer- 
ing from. / 


4826.. You say. in your synopsis that: “milk which ia 
almost but not quite turned is ill-adapted for infants. for 
it has undergone undefined,¢hanges in its normal consti- 
tution.” Do I understand you to mean that the lactic acid 


‘is my strongest objection. 
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changes are not the true indication of the other changes. 
which will take place in milk?—I think generally they 


_are, but the change may have advanced not quite far~ 


enough to produce enough free lactic acid to be readily 
detectable. The milk is then normal-in appearance, and 

probably most people would take it without suspicion, 

but if you keep it an hour or two longer it turns. I do 

not think that such milk ‘on the ‘point of turning is- 
advisable for the feeding of infants. There is another 
objection to the addition of boric acid to milk in order to 
preserve it for two or three days. It enables the milk-- 
man to pass off stale milk asfresh. Certainly, if you buy 
new milk, or fresh milk you do expect to get milk which 

is not twenty-four hours old; if at is forty-eight hours. 

old I think the purchaser is prejudiced. Ls 


4827. Kiven if there has been no bacterial action going, 
on?’—No obvious bacterial action; one cannot say that 
none has gone on in milk under such conditions. 

4828. What would you term fresh milk; would you 
confine your statement exclusively to milk freshly drawn 
from the cow, whether or not it has undergone changes ?. 
—TI should say, roughly speaking, it is milk which is 
freshly drawn from the cow. ~ ‘ cde, fe 

4829. With regard to the use of formaidehyde, will 
you give the Committee your views upon that?—I have 
seldom found.it in milk. In all the milks I examined. 
from September, 1898, to September, 1899, it was only 
found in one half per cent. of the cases, which is very 
few indeed, so that one does not often meet with it. It. 
can only be used in small quantities without detection by~ 


‘the odour, especially if the milk is slightly warm ; and it 
_is very perceptible. Formaldehyde is a potent chemical. 
_agent,-even in a minute quantity; for instance, if you 


have been dissecting, or have got any foul odour on your’ 


_hand, a minute quantity of it acts chemically,: and re- 
“moves the odour. 


Such a small quantity in making patho-. 
logic preparations would harden the tissues. If you put 


‘a few drops in a tumbler of water, and puta specimen in. 


it that will, as you know, probably destroy its value. 


‘Take, for instance, its use in photography on account of 


its hardening power in hardening the gelatin film. In 
very smail quantities it does alter these nitrogenous. 
matters so profoundly that I should object altogether to-. 
its use in milk on that account. 


4830. Even if it were allowed to be used, you would 


_ strongly advocate, I take it, that it should be strictly 


limited in amount?—Yes. I heard what Mr. Fisher said. 
on the amount. The difficulty is to determine the amount 
when present in minute quantities. 

4831. You agree with Mr. Fisher that it is very difficult 
to estimate 7—Yes, and it does disappear in time. It is-. 
very difficult to say how much has been added, certainly. 
It-is difficult. to say how much is present, and it-is much. 
more difficult to say how much has been added. 5 

4832. Then generally speaking you object to the use of’ 


‘preservatives—may we take that as your position /—Yes, 
“I think it would be well to prohibit them, although on 


health grounds I see no considerable objection to the use- 
of boric acid in very minute quantities, in butter and_ 
probably a few other articles. The amount of borates . 
taken per diem, say in butter, is so small that I do not. 
see that any serious objection lies to that, except on this 


ground, that if you say a third of a per cent. in butter 


may be permitted, you cannot be certain the person does. 
not take boric acid in his milk, boric acid in his salt fish, 
and ‘boric acid in his bacon, and so you do. not know how » 
much he gets in the course of the day. 


4833. Do you think the chief objection to the use of” 

preservatives is with regard to their use. in milk ?~That. 
I do see objections with regard 

to other articles of food. + 

4834. You would have less strong objections with regard. 
to such things as bacon, because of the relatively small 
amount which might be consumed ?—With regard to bacon 
T do not know ; I have never had bacon brought to me to- 
examine, and I do not know the amount found in bacon. 


4835. 0:6 per cent. has been found ?—That works out. 
to a good deal. Thinking it over again and again, I think 
an adult person should not. have more certainly than 10° 
or 15 grains of boric acid per diem under any circumstances. 


4836. ‘An adult ?—Yes ; but it is difficult to work that 
out on different kinds of food. 

4837. Will you tell us your views as to the use of 
colouring matters—artificial pigments /—I think that the 
alterations in the kinds of colouring matters used of late 
years, more specially with regard to sweetmeats, have 
been on the whole advantageous. One now never meets: 
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with such things as chromate of lead and arveniate of 
copper, nor any mineral pigments, except copper in green 
vegetables. That is undoubtedly a great advantage. 
There are certain dyes which are said to be used, but 
I have not met with them myself, such as Bismarck 
brown, which are undoubtedly poisonous in no large 
quantity. I have examined a great many sweetmeats 

a time to time, not only under. the Act, but with 
regard to Home Office work, and I have never been able 
to find any dye which I knew to be noxious. 


4838. How many years of experiments are you speaking 
of /—Extending over the last 20 years. 


4839. During the last 20 years you have never in the 
course of your experiments discovered what ?—Any colour- 
ing substance which I knew to be poisonous ; but then 
the quantity used is so small that it is as a rule impos- 
sible to absolutely identify any particular dye. It is, 
say, one in 100,000, or 200,000, or 00,000 only. I have 
found the only dye which I have been able to extract in 
large quantities from sweetmeats is a dye called rhoda- 
mine which has been taken in much larger quantities 
than would colour a pound of sweets withow? any obvious 
effect. Some of my assistants have taken it and other 
people Ihave taken it, with no obvious effect, say, doses 
of two or three grains, which would colour an enormous 
amount of sweets. Then, again, other dyes are uged, 
for instance, in butter, the tropeolin dyes, and jellies 
are dyed with some of the eosin dyes. (do not know 
whether these are injurious in the very minute quantities 
which are sufficient to colour these sweetmeats. They 
are often what are called the nitro-compounds, and 
we know generally that those are, as a rule, toxic. 


4840. With regard to the use of copper in peas, have 
you formed any opinion, or have you any experiments to 
put before the Committee in that direction ?—The amount 
of copper in peas now, as a rule, is much smaller than 
it formerly was; it used to ‘be equivalent to about 24 
grains or 4 grains of sulphate per pound, abouta fourth 
of which would be copper ; that is an unnecessary quan- 
tity. I have dyed vegetables with half or a third of that 
amount and got a good colour. One usually finds very 
little copper in peas nowadays. 

4841. What would you advocate as regards the regula- 
tion of the use of cilouring matters?—I think that the 
use of copper in peas should be prohibited ; it is un- 
necessary. _ 

4842. Generally, what regulation would you advise in 
respect to colouring matters ?—I do not know that I could 
lay down any regulation, for the kind of colouring maiter 
varies from month to month ; they are always introducing 
mew dyes, and it is difficult to say what one should pro- 

hibit and what not. The use of colouring matter in such 
things as confectionery is, I suppose, a necessity ; it is 
the colour of the dye which attracts in a great measure. 

4843, You know that in Belgium and in some other 
countries there are schedules drawn up as to what are 
regarded as noxious colours and what are regarded as 
innocuous ?’—Yes, I think this Committee might very 
usefully draw up such a schedule, but they would have to 
make experiments to see which are noxious and’ which 
are not. 


4844, Do you think before any schedule can be drawn 
up that it is absolutely necessary to have experiments? 
~—Yes, Ithinkso. I donot know of any information with 
regard to the physiological effects of nine-tenths, or ninety- 
nine hundredths of the dyes of commerce. 


4845. Do you know whether, for instance, the schedules 
to which I am referring have been drawn up on a basis 
of experimental evidence, or on general principles of what 
is known as to the poisonous doses of certain dyes /— 
Probably both. In the case of some dyes the poisonous 
effects are known, but they are very few. What is the 
effect of minute doses of many of these dyes I do not 
know, and I have not been able to get the information ; 
it may exist ‘but if it does I am ignorant of it. 

4846. (Dr. Tunnicliffe.) Do you think that the scientific 
exponents of the country would be satisfied by the result 
of a series of experiments upon animals on this individual 
question ?—I think they would be very grateful for it, 
and it would be extremely valuable. Whether it would 
satisfy everyone I do not know, but I think I may say 
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that we have been locking forward to some experimental 
evidence being adduced to settle many of the conflicting 
controversies, 


4847. What I should like to ask your advice about is 
whether you think that such experiments if performed 
upon animals would have weight with that individual 
party whose views did not happen to be supported by the 
experiments ?—If people have unjudicial minds I do not 
know how you caa convince them; but I think that 
medical men, as a rule—the men of standing in the 
medical profession and in the chemical profession—would 
hail with satisfaction a series of experiments conducted 
by independent observers on a sufliciently large scale. 
The experiments on animals might not be, and probably 
would not be, altogether conclusive, but I can suggest 
nothing ‘better than such experiments. 


4848. Do you know if we should be right in assuming 
that infants, apart from the question of body weight, 
are more susceptible to the action of either boracic acid 
or formic aldehyde than adults ?—I quite think that. 


4849. You think they are, apart from the question of 
body weight?—I think from the quickness with which 
they have to digest their food and to assimilate it, that 
anything which interfered with that digestibility and 
assimilability would necessarily have an injurious effect 
on the growth and nutrition of the child. You know that 
their processes goon much more actively and rapidly than 
they do with adults, and therefore they are not able to 
digest the same food. 

4850. From a physiological standpoint would you regard 
ea child as a more irritable reagent than the adult ?— 

es. 


4851. (Dr. Bulstrode.) There is just one other point— 
you have told us quite rightly that fresh colouring matters 
and probably fresh preservatives are being introduced 
from time to time?—Yes. I said colouring matters, but 
occasionally fresh preservatives are used as mixtures. 


4852. Therefore any conclusion come to by this Com- 
mittee with reference to the preservatives and colouring 
matters which are at present in use could only, of course, 
apply to such colouring matters and such preservatives ; 
how would you propose to deal with the newly discovered 
colouring matters 7—I think that would not be an insupera- 
ble difficulty. Somebody—some Government authority— 
should, with regard to the scheduling of poisons, be de- 
puted on evidence to admit fresh preservatives or fresh 
colouring matters, and fresh colouring matters and fresh 
preservatives should not be introduced without the sanc- 
tion of that authority. 

4855. It has been suggested that there should be a 
sort of Court of Reference, with members nominated by 
certain Government departments and others, to whom 
these subjects should from time to time be referred and 
by whom they should be decided; do you think that 
would be a feasible method of administration ?—I think 
it would ; I could not suggest a better method. It seems 
to me a very valuable one. 


4854. Is there any other matter you would like to bring 
before the Committee?—No. You have had my proof, 
and I do not remember whether I have omitted anything 
that is in it. Remember that I am speaking my own 
views. I come here for the Society of Public Analysis, 
who asked me to do so, but they laid no instructions upon 
me. I said I should confine myself mostly to health 
effects as one of the few medical men belonging to that 
body. Iam very strongly of opinion that experimental 
work (I speak very respectfully) should be carried out 
by this Committee, or under its direction, in some way 
to settle many of these debated questions. In regard to 
opinions formed simply by hearing what Mr. A. says on 
one side and what Mr. B. says on the opposite side, if 
you come to a final conclusion on that alone, I respect- 
fully suggest that your findings will not meet with the 
acceptance from scientific men in the country that they 
would otherwise receive. 

4855. But you think that would be met to a certain 
extent by a series of experiments on immature animals? 
—I do not say immature animals. 


4856. On any kind of animals?—On mature and im- 
mature, both. 





3017. 


Y 


Der 
Stevenson. 





17 Jan. 1900, 


Mr. T. F. 
Blackwell. 


18 Jan. 1900. 





170 


SEVE 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &e. 


NTEENTH DAY, 





Thursday, 18th January, 1900. 


PRESENT : 


The Right Hon. Sir Hersert MAXWELL, Bart, M.P., F.R.S. (Chavman). 


H. TImBRELL BULSTRODE, Esq., M.D. 


F. W. TuNNICLIFFE, Esq., M.D. 
CHARLES J. HuppDART, Esq., Secretary. 


Mr. Tuomas Francis BLACKWELL, called; and Hxamined. 


4857. (Chairman.) I understand you are a partner in 
the firm of Crosse and Blackwell ?—Yes, I am the chair- 
man of that company. 


4858. You are aware of the nature of our inquiry, it is 
two-fold—first into the use and effect of preservatives, 
and, secondly, into the use and effect of colouring matters 
in articles of food ?—Quite so. 


4859. Do you think you can assist us by the results of 
your experience and practice ?—I think I might give you 
some information upon some articles of food as to colour- 
ing, and so on. Of course, you have inquired into a 
great many articles of food with which I am not practically 
acquainted. 


4860. I suppose you could tell us something about pre- 
serves /—Yes. 


4861. And pickles ?—Yes. 
4862. And other condiments ?—Yes. 


4863. We will take preservatives firat. Is the use of 
modern preservatives very general in preserved fruits 
and jams ?—I should say notasfaras my' knowledge goes. 
We do not employ them at all. 


4864. Is it within your knowledge that they are em- 
ployed ?—No, it is not within my knowledge. I know that 
such articles are offered to us to purchase, but whether 
other people use them or not I cannot tell you. 


4865. In short they are quite unnecessary ?—Quite. 


4866. If a manufacturer has a quantity of fruit which 
threatens to go bad in hot weather I suppose he might 
in certain circumstances save that fruit by the applica- 
tion of a preservative ?—In this way, that if more fruit 
was delivered than you have made up with sugar into 
jam on the same day the probability is that any manu- 
facturer would put down the pulp by boiling it in the 
first instance, and putting it away into what are known 
as stock tins, that is into two gallon tins. There is no 
preservative added to it at all, but it undergoes a preser- 
vative process of heat. 


4867. Would you be inclined to advocate any restriction 
or prohibitionof the use of preservatives /—I do not know 
myself that they are in use in that way—not the chemical 
preservatives. There are two methods, as far as I know, of 
preserving fruit in the pulp form. One is the way I have 
just mentioned, which is by boiling the fruit pulp and 
putting it into two-gallon tins, when it undergoes a pre- 
servative process of heat, but no chemical whatever is 
added. The other method is by boiling the fruit in the 
same way, and putting it away into large bottles or 
casks, in which case the bottles or casks are fumigated 
with sulphurous acid gas. 


4868. Do you manufacture potted meats or potted fish? 
—Yes. 


4869. I suppose we may assume that in some instances 
preservatives are used ?—No, no preservative of any kind 
is used by us. 


4870. Not by you, but we may assume by others ?—I 
cannot assume what other people do. 


4871. When I tell you that out of 2,984 samples of 
various articles of food, including brawn, preserved fish, 
jam, preserved fruit, preserved vegetables, lime and lemon 
juice, cordials, syrups, and so on, a certain proportion of 
each of these articles that I have mentioned, except pre- 
served fish, has been found on analysis to contain either 
boric acid, salicylic acid, formalin or sulphates, I suppose 
that we may assume that they are used to a certain ex- 
tent /—It is clear that they are’ used in those cases where 


they have been found ; but I muststate fo rmy own firm . 


—and I can state for other firms of reputation—that they 
in no case use any of those preservatives. 


4872. Then they are quite unnecessary /—Quite. 


4873. Do you think they ought to be prohibited !—I do 
not say that if they are used in moderate quantities. 


4874. Do you think a declaration ought to be made on 
the label ?—Yes, I see no objection to that. I think that 
should be done in all cases when a thing is used of that 
nature. 


4875. I do not want to be unduly curious, but could 
you tell us if there is any article which you manufacture 
in which these preservatives are found to be necessary /— 
No, we do not use them at all. I should tell you perhaps 
that we sell all our potted meats and articles of that kind 
in hermetically closed vessels—tins or jars. They all 
undergo a process of preserving by heat, and any chemical 
addition is quite unnecessary. 


4876. Then we will turn to colouring matters ; there 
are certain trade customs to which the public have been 
used. We have been informed that the public like vege- 
tables and preserves to be of an attractive colour; is that 
in accordance with your experience /—Yes, if you are re- 
ferring to preserved peas and beans, and vegetables of 
that character, which are generally preserved abroad— 


there are a good many preserved in England now, I be- . 


lieve—they are in most cases coloured, I suppose with 
sulphate of copper, and that is done because the public 
demand it. We have sold for a great many years one 
preserve of peas—for a great number of years we sold no 
other—where the manufacturers have never at any time 
used any colouring ; but our sale in this country has been 
extremely small, scarcely anything, although we have 
sold a large quantity abroad. They put on every tin of 
their goods that label. (Handing in specimens.) 

4877. But they are not popular in this country ?—Not 
at all. The sale is extremely small in-this country. 
There is a considerable sale for export, and they are a 
firm of a first-class character. 


4878. Would you see any objection if the necessity 
were imposed of declaring that an article was artificially 
coloured {—No, I think it should be so declared. We did 
not for a great many years, but we now sell French vege- 
tables in bottles ; they are all slightly coloured, and we 
state in our price list that these vegetablés are prepared 
in France and are artificially coloured. We should be 
quite prepared to state that on every bottle. 


4879. There are certain colouring matters used in jams 
are there not?—The only colouring matter that I know 
of as being used is extract of cochineal. 


4880. That is a harmless colouring matter ?—I believe 
it to be perfectly harmless, and the object of using 
it is really to get uniformity of colour. You will 
understand that the deliveries of fruit on any given 
day will vary in appearance somewhat, and it is very de- 
sirable that there should be uniformity of appearance. 
To gain that uniformity of appearance 1t is necessary to 
use a very small quantity of this extract of cochineal. I 
daresay other colourings may be used, but I have no 
knowledge of it, although we are continually having ani- 
line colours of various kinds offered both at home and 
abroad. 


4881. Strawberry jam, I suppose, made in a factory, is 
of a somewhat brown colour ?—Not necessarily. It ought 
not to be, because the strawberries reach us from Kent 
the same day that they are gathered; we get dex- 
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veries as early as 11 o'clock in the morning, of fruit 
that has been gathered very early the same morning in 
Kent. 


4882, And they retain the bright colour ?—Not neces- 
sarily, because, as I say, even the difference between a 
sunny day and a dull day will make a difference, as you 
know in your own garden, in the colour of the fruit. It 
may be excellent fruit, but yet it may not have a very full 
colour. 


4883. For trade purposes it is necessary to have a 
uniform colour ?—Yes, the public prefer to buy an article 
that has a uniform appearance, flavour, and so on. 


4884. Do you manufacture any temperance drinks ?— 
We manufacture an article called lemon squash. We 
manufacture that entirely from lemon juice and sugar ; 
we do not add anything to it ; we do not use any chemical 
for it. 


4885. Orangeade’—No, we do not make that. We sell 
large quantities of bottled lemon juice, and we do notadd 
any chemical to it, but it has this disadvantage—we get 
complaints now and then that it is liable to turn mouldy, 
which it will do when it is pure lemon juice; it turns 
mouldy very quickly when the cork is taken out, and 
the bottle is partly emptied. The number of complaints 
is few, and we always explain that it is not possible to 
prevent it, without the addition of some mineral acid 
which we think would be injurious. I may state as 
regards pickles, as far as I know, they are never coloured 
now, and have not been for the last 40 years anywhere in 
England. 


4886. To go back to preservatives, do you know if the 
use of a preservative in lime juice or lemon juice would 
be convenient ?—Yes, I think it would ; it would prevent 
as I say the mould appearing when the bottle is opened. 


4887. Is it very largely used ?—I should say that it was. 


4888. Would you ‘be surprised to hear that out of 75 
samples tested at Somerset House 88 per cent. contained 
either boric acid or salicylic acid ?—I am rather surprised 
to hear that such a large proportion did, but I should 
expect to find the larger proportion to contain it. 

4889. Have you any experience of other colouring 
matters besides cochineal?—-No, the only other article 
that I know of in our business that is coloured is the 
essence of anchovies. That is coloured to give it a 
pleasant appearance. It is coloured with a red earth, 
and has always been. We tried years ago to introduce 
an uncoloured essence of anchovies, but entirely without 
success. . 

4890. (Dr. Bulstrode.) Is the firm which you represent 
the largest of the firms carrying on that particular line of 
business /—I should not wish to claim that. We are one 
of the largest. 

4891. Do you think that the public dislike the use of 
colouring matters and preservatives /—No, I do not think 
they care the least in the world about it. I think if they 
get something that is pleasant to the eye and to the 
taste they do not care whether it is coloured or not; in 
fact, I think they rather demand the pleasant looking 
article. 

4892. Are there not some firms which advertise no 
colouring matter and no preservatives used in their jams? 
—Yes. 

4893. What would you say would be the reason for that 
if there is not some prejudice in the public mind against 
the use of both colouring matters and preservatives ?—I 
do not think there is a prejudice a¢ all. 

4894. You know that in the case of Pink’s jams, for 
instance, they advertise no artificial colour and no 
chemical preservative ?—Yes, I have seen that advertise- 
ment. 

4895. You do not think it is necessary yourself ?—No, 
{ do not ; not as guiding the public. 

4896. Do you know anything as to the methods of 
adding copper to peas?—No, I do not. 

4897. You said that your firm would have no objection 
to its being made compulsory that the presence of pre- 
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4923. (Chairman.) You are County Medical. Officer 
of Health for Wiltshire ?—Yes. 

4924, And Licentiate of the Royal College of 
Physicians and Royal College of Surgeons, Bainburgh, 
and a Diplomate in Public Health and State Medicine? 
—Yes. 
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servatives should be declared on the label ’—No, not at 


4898. Or colouring matters?—Or colouring matters. 


4899. Would they have any objection, do you think, 
to the nature of the colouring matter or preservative being 
stated 7—No, I should say not. 


4900. And they would have no objection, if possible, to 
state, if it was thought necessary, the amount, the per- 
centage ?—I think not ; I do not see any objection to it. 


4901. (Dr. Tunnicliffe.) Do you add the copper to the 
peas yourself?—No, the peas are preserved in France, 
and come over ready for the public use. We do nothing 
with them except to distribute them. 


4902. Do you employ an analyst?—Yes, Professor 
Dunstan is our professional adviser. 


4905. Do you employ an analyst constantly /—We do 
not employ an analyst continually on our premises, if 
that is what you mean, but any matters that we wish 
to be advised upon we refer to Professor Dunstan. 


4904. Do you employ a chemist on the premises /—We 
do not. 


4905. Do you make jam from imported pulp?—No, 
we do not. 


4906. You do not?—Yes, one kind only—apricot. 


. 4907. Where is that pulp supplied from—tI do not 
want any names, but where does it come from ?—The 
best apricot pulp comes from France, from California, 
from Italy, and from Spain. 


4908. Does that pulp contain a preservative?—I do 
not think it does. I believe I have seen pulp that has 
contained a preservative, but we always endeavour to 
buy it quite free from any preservative. It is quite un- 
necessary to put in a preservative. 

4909. Do you take means to know that it contains no 
preservative /—Yes, we do. When we have a suspicion 
of a preservative we have it analysed. : 

4910. What would suggest to you a suspicion?—The 
flavour. 


4910.* The flavour?—Yes, there would be a flavour. 


4911. You think you could detect by the flavour of 
the pulp whether it contained preservative or whether 
it did not?—I would not say “detect it”; it would 
cause a suspicion of its presence. 


4912. Anyhow, you would be quite certain there was 
not one there if it had a certain flavour ?—1I should. 


4915. And-such a pulp you would not send to be 
analysed ?—I should not send it to be analysed. 


4914. You say the importation of pulp is perfectly 
feasible without a preservative ?—Quite. 


4915. Of any pulp ?—Yes. 
4916. By methods such as you have?—Yes. 


4917. I do not want to ask any personal question, but 
I suppose your trade is a high class trade ?—Yes, it is. 


4918. Do you think, in the case of a lower class trade, 
that preservatives are unnecessary /—What do you mean 
by unnecessary ? 

4919. Would you regard those opinions to which you 
have given vent, with reference to your own individual 
trade, as applying to a lower class trade than yours /— 
I should say so. I should think that all these various 
articles can be preserved, and preserved perfectly, with- 
out the use of chemical preservatives. ° 

4920. Would the authorisation of the use of preserva- 
tives cheapen the price of jam?—No, I do not think it 
would at all; I do not think it would make the slightest 
difference. 

4921. Do you think the public would still have to pay 
the same price for their jam?—Hxactly. I do not see 
where the saving would come in at all. 

4922. You do not think, for instance, that fruit could 
be utilised by the use of a preservative that would other- 
wise have to be wasted ?—No, I do nof think so. 


called ; and Examined. 


4925. You have had an extended practice both in 
public health and as a general practitioner ?—Yes, more 
especially amongst the middle class and the working 
classes. 

4926. I believe you have directed some attention te 
observing the effect of some of the modern prcservatives 
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which are employed, especially in dairy produce?—yYes, 
more especially since about eight or nine years ago, and 
during the time I was partly in general practice as well. 
I then found the serious results of the use more especi- 
ally of boric acid in milk amongst children. At that 
time I had children under treatment suffering from 
diarrhoea, and also from convulsions and other forms 
of disease in children ; I prescribed boric acid for these 
children with their food in small doses, one to three, 
four, or five grains—at the outside five grains—and I 
found that the children, instead of improving, got worse, 
the diarrhoea increased, the children became emaciated, 
and some of them died. 


4927. Could you tell us where you were in practice ?— 
In Newport, Monmouthshire. 

4928. That is an industrial district, is it not?—Yes, it 
is an industrial town. The part of the town where I 
was living in was the newer part of the town, which was 
inhabited almost entirely by the working classes. Upon 
making inquiries further into the matter, I found that 
the milk that was used by these children contained a 
further portion of boric acid varying from 40 to 80, 100, 
and 120 grains or more per gallon. 


4929. Did you ascertain that by quantitative analysis? 
—Yes, and also in a better fashion still, by interviewing 
the milkmen and getting from them the quantity of pre- 
servative that they were using with their milk. 


4930. Then the preservative was not added by the 
consumers ?—It was added by the milkmen. It was not 
used in the name of boric acid, but it was used in the 
names of the obher forms of preservatives with fancy 
names, which are largely composed of boric acid. I ex- 
perimented then with the use of boric acid upon myself. 
I found, although in good health at the time, that taking 
boric acid in doses, beginning with five grains and work- 
ing up through ten, by the time I got to fifteen grains 
three times a day my digestive organs were absolutely 
upset. It produced, first of all, a form of pyrosis, and 
then sickness with diarrhoea and a certain amount of 
headache ; and after a while the quantity of urine was 
greatly reduced, and there was almost complete suppres- 
sion of urine eventually. This same train of symptoms 
I have found since when I have taken articles of diet 
that have been found afterwards to contain boric acid. 
For instance, last summer I was knocked up with a pork 
pie which contained a large quantity of boric acid, and I 
am firmly convinced that it was the boric acid that caused 
it; but still there might have been some other cause, 
and I will not altogether give the boric acid absolutely 
as the cause of that illness; but in cases of milk, when 
I have been put on a milk diet, and I have taken milk 
containing boric acid, it certainly has upset me. 


4931. Have you found it caused a certain skin erup- 
tion ?—You get a certain amount of eruption of the skin, 
but it has never produced any disagreeable eruption of 
the skin. 

4932. What conclusion did you come to as to the neces- 
sity for regulating the use of these preservatives ?—I have 
come to the conclusion that boric acid certainly should 
not be used in milk. I have taken great interest in the 
subject, and I have followed the milkmen down the street, 
and I have made inquiries into the matter. I find that 
considerably more than 85 per cent. of the milk that 
is consumed in a street inhabited by the working classes 
is used by very young children or by persons in indif- 
ferent health. The working classes of England in our 
manufacturing towns do not use milk so much as an 
article of diet; they use it chiefly for the purposes of 
colouring or flavouring their tea or coffee, as the case may 
be. Those persons who habitually do use milk, and use 
it in quantity, are, as a rule, persons in indifferent health. 
I know my own experience in the matter is that quite 85 
per cent. is used by young children and persons in in- 
different health. Then again, I found that boric acid 
is not used so much by the high-class dairyman as it is 
by the man who gets over-day milk, and possibly this 
milk has been doctored with boric acid before he gets it, 
and he gives it a further dosing of boric acid to carry it 
over. 

4933. These boric compounds are also in use, are they 
not, in private houses ?—Yes, they are undoubtedly used 
there. Cooks use them. They are sold as “ Frigilin,” 
and under other fancy names, and if you get a professed 
cook she knows these forms of preservative, and she adds 
them to articles of diet without your knowing it. 


4934. Then do you advocate the total prohibition of 
“deir ase in fresh milk—in new milk?—Yes. I say again, 
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apart from that it is absolutely unnecessary to use them—~ 
absolutely. 


_ 4935. Even in the milk supply of a large town ?—Hyen 
in the milk supply of a large town. I contend that all 
the large towns of England can be supplied within a 
repsotanls radius with milk without the use of preser- 
vatives. 


4936. That would entail, I presume, certain precautions 
on the part of the vendor and purveyor as to greater 
cleanliness ?—Not as to greater cleanliness, but as to the 
absolute cleanliness that should in all cases exist in the 
treatment of milk, 


4937. What I mean is that in the absence of a preser- 
vative perfect cleanliness becomes a necessity /—A bso-~ 
lutely so. 


4938. Whereas the cleanliness need not be perfect 
where preservatives are used 7—A preservative is an argu- 
ment for filth in other words. In addition to that, of 
course it is used in all other forms of food. For in- 
stance, if you get your poultry from the poulterer he 
dries it with a compound of boric acid and flour, and 
that sort of thing. I am firmly convinced of this, that a 
very large number of the medical men in England, if 
they knew more about the subject, would have been able 
to give you evidence very clearly upon the point of the 
injurious effects of boric acid, but I am sorry to say that 
a very large percentage of the medical men in England 
do not know much about the subject, and those that do 
have been misled by the information that has been dis- 
pensed by the Boric Syndicate. Of course, you have seen 
this book which has been distributed throughout the 
country (producing a pamphlet entitled “ Boron Food Pre- 
servatives and Their Influence on the Human Organism ; 
being a, Collection of Medical and Scientific Data on the 
Subject”). I am sorry to say that what a large number 
of medical men know about boric compounds they simply 
take from that book, and the evidence in that is not 
altogether satisfactory. That book has been distributed 
gratis post free to a very large number—indeed, to the 
greater portion of the medical men of England. 


4939. What is the source ?—It comes from the Boric 
Syndicate—a syndicate of Americans and Canadians who 
are interested in the boric compounds. I do not know 
whether that book has come into your possession before. 
You will observe that on page 54 Mr. Walter Iliffe gives 
a testimonial, in which he says: “It must, however, be 
administered with method, #.e., not too soon after food, 
but rather half-an-hour before.” 


4940. But this is speaking of a chemical administered 
as a medicine ?—Just so. If administered as a medicine, 
it does harm when administered too soon after food ; 
ee it will do harm when it is administered with the 

ood. 


4941. At any rate, it is not an article that ought to be 
used indiscriminately ?—It is not. 


4942. Nor without the knowledge of the consumer ?— 
Tt is not, Then, apart from that, take the people who 
use these preservatives. The poor farmer or the retail 
milkman is a man not always of good education ; he is 
given to understand that this compound is perfectly harm- 
less, and he goes upon the old saying, “If a little does 
good a lot will do more good,” and he uses it irregularly, 
and he uses it by rule of thumb. For instance, I haye 
had a case recently where some milk was taken by one 
of our inspectors for analysis, and this man admitted that 
he had used two table-spoonfuls mixed with half a ping 
of water in a can of milk containing about four gallons. 
Yesterday I made some rough estimations of what a 
table-spoonful of boric acid weighs, and I found that a 
heaped-up table-spoonful will average from 450 to 500 
grains, which is about 125 grains per gallon. I levelled 
the table-spoonful—a table-spoonful swept off will con- 
tain from 350 to 560 grains—that is, equal to nearly 90 
grains per gallon. 


4943. Was that pure boric acid?—It was pure boric 
acid. Cthers that I found using it used a small 
measure. I know in one instance they used a small tin 
measure about the size of a four-ounce deep chip box that 
held nothing else but boric acid, and that is used in a 
17-gallon churn of milk. ; 


4944, Apart altogether from the question whether 
borax is a harmless or injurious substance to the con- 
sumer, it enables farmers to carry on the dairy trade 
under improper conditions?—Yes, and upon premises 
and farms that are absolutely unsuitable for dairy farms. 


4945. And which render the consumer liable to injury 
from other sources ?—Yes, 
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4946. Besides the direct injury from the preserva- 
tive ?—Decidedly so. Another contention that I make 
is this: As a sanitarian, and one looking after the sani- 
tation of a large county, more especially of a milk pro- 
‘ducing county, if the use of preservatives is allowed, 
especially preservatives in any quantity that the person 
-chooses to put in, I think it is simply putting back the 
-clock as far as sanitary improvement in our rural districts 
as concerned. 


4947. You acted, I think, at one fime as Medical 
“Officer of Health for Leicestershire and Rutland ?—For 
the large combination of Leicestershire and Rutland, 
_yes. - 

4948. Did you notice the same prevalence of preserva- 
tives there?—Yes, and I found this, that in the case of 
the men who were compelled to use preservatives when 
-one came to examine their premises one found that their 
premises were unsuitable for the purpose of carrying 
on dairy farming; their surroundings were not at all 
-satisfactory, the cowsheds were not right, there was not 
the care in the milking that there should be, neither 
clean hands nor clean vessels, and, apart from all that, 
‘there was a paucity of a good water supply. Then, in 
addition to that, their means of refrigeration and cooling 
their milk, or attempted cooling, was very crude. I 
found there was a refrigerator put up in one instance 
right against the wall of a common privy with an open 
-cesspit close at the back. In other places you find it 
put up in a rough shed in a dirty yard, the source of 
the water used for pumping for refrigeration being ex- 
‘tremely dirty. I found the same thing even in some 
-cases in Wiltshire. Then, of course, there is the lia- 
bility of leakage in the refrigerator. 

4949. It has been suggested that a declaration should 
‘be exacted from the vendor of any substance containing 
these preservatives?—I think that would be absolutely 
futile and would do no good whatever; it would do 
considerably more harm than good, for this reason: If 
I am rightly informed the boric compounds in England 
_are very largely in the hands of a wealthy syndicate, and 
if they go to the trouble of sending an expensive docu- 
ment, like the pamphlet I have shown to you, to the 
medical men in the country, they will go to equally the 
same trouble in distributing evidence of the same de- 
scription amongst the poorer classes. The poorer people 
will be told that their milk, instead of being spoilt or 
damaged by the use of preservatives, will be improved 
and better for them, and they will be told—and rightly, 
as they would find it—that their milk will keep longer. 
I admit it keeps longer, but I say it is a disadvantage 
that the milk should be kept in the circumstances that 
it is kept in by the poorer classes in England. My con- 
tention is that, instead of an effort being made to pre- 
serve milk, one should encourage the rapid use of milk 
as much as one possibly can ; it should certainly be used 
by all consumers within forty-eight hours of its pro- 
duction, and it can easily be done so. ; 

4950. Now what you have said so far refers entirely 
to milk and cream—are you of the same opinion as 
regards the use of preservatives in butter ?—Perhaps 
not to the same extent. 

- 4951. Because the consumption is not so large ?—Yes, 
and then again I quite agree that it is not possible that 
-a big town can be supplied with fresh butter from its 
‘immediate neighbourhood, and therefore butters must 
come. from a distance. Personally, I should prefer to 
-go back to the old Irish salted butter, but the taste in 
these days certainly is for milder butters, just the same 
-as it is in bacon and things of that description. 

4952. Are you aware of any difficulty in supplying a 
‘town with perfectly fresh butter, irrespective of dis- 
“tance ?—Yes, I think there is a difficulty. 

4953. In what does it consist?—If butters were sent 
‘into the market at certain times of the year they will 
certainly become tainted, and the taint can be tasted. 

4954. It is the case, is it not, that a very large quantity 
of Danish butter is sold in this country ?—Yes, a very 
‘large quantity. 

4955. And the use of preservatives is absolutely pro- 
‘hibited in Denmark ?—Possibly so; it was not some time 
ago, but it may be now. 

4956. I think you may take it from me that it is; 
there is no difficulty in maintaining the supply of Danish 
‘butter, is there?—There is not the slightest difficulty. 
“Of course, some of the Australian butters undoubtedly 
«contain preservatives. 


4957. Are you aware that some of the large creameries 
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in this country send up their butter perfectly free from 
preservatives /—I know many creameries that use pre- 
servatives. Lt 


4958. My question was whether you know of any that 
do not use them ?—I do not know of any. 


4959. If you found it to be the case that certain large 
creameries never put preservatives in butter, would your 
opinion of the difficulty of supplying large towns with 
fresh butter be modified ?—Yes. Of course, it is quite 
possible, if butter is made perhaps on the Devonshire 
system, with scalded cream, that every town could be 
supplied easily. 

4960. I did not say scalded cream, but absolutely 
fresh ‘butter?—My opinion would be modified then, 
certainly. 

4961. Now, what have you to tell us about colouring 
matters in dairy produce ?—I certainly do not think that 
milk should be coloured, even with a harmless colouring 
matter. 

4962. Why not?—It is simply done for the purpose 
of inducing the consumer to believe that he is getting 
a better article than he really is getting. 


4963. Do you think they should be used in butter ?— 
I do not believe in using them in butter. 


4964. Do you think they should be used in cheese 7— 
No; of course, certain forms of cheese—for instance, 
Leicestershire cheese — depend very largely upon the 
rs of annatto, as colouring matter, that is used in 
them. 


4965. And the same in Wiltshire, is it not ?—In Wilt- 
shire the cheeses are of a lighter colour; there they 
chiefly make cheddars. 


4966. What about North Wilts?—In one sense they 
have some coloured cheese. 


4967. The object of that colouring matter, I suppose, 
is to persuade the purchaser that he has been getting 
a very rich article?—Yes, but it has been carried a long 
way past that stage. : 

4968. Would you prohibit it in milk and cream?— 
Yes. 


4969. And in butter?—I should say prohibit it in 
butter. I should go farther; I do not know that your 
Committee is dealing with the question of margarine, 
but I should prohibit it in margarine; and if you do 
not prohibit it in margarine, then insist upon a high 
colour for margarine, so that one can distinguish between 
margarine and butter. I am rather surprised that it 
has not been brought forward before, and that a special 
tint, a higher tint, than that usual to butter was not 
introduced before. One can very easily arrive at that 
point with a tintometer. 


4970. It would be simpler to tint it blue or green, 
would it not—it would be more distinctive7—Yes. We 
could have it with a very high yellow, a much higher 
yellow than ordinary butter, if it was necessary that 
margarine should be tinted yellow. That would prevent 
an immense amount of fraud; there is no doubt about 
that. If it is found by evidence that milk does not keep, 
and there is a difficulty in delivering milk in the larger 
towns of England, I claim that the way out of the diffi- 
culty is that the railway companies should be pressed 
to find a better method of delivering their milk, that 
more care should be taken in the methods adopted by 
railway companies 

4971. By a system of refrigeration ?—Possibly so, or 
insulation. Even insulation alone would be sufficient in 
summer time. We find milk carried in railway vans 
with latticed sides, and, as some of our railway tracks 
are notoriously dusty, it is quite possible for a large 
amount of dust to get into the cans, and it does get 
into the cans undoubtedly. Of course, you are aware 
that at the present day the lavatory carriages are very 
largely in use by the railway companies, and the ejecta 
drop upon the railway tracks. It dries up, and two 
trains passing together raise an enormous amount of 
dust. You observe that, of course, travelling by rail. 


4972. But that is almost a negligeable quantity, is it 
not?—I do not think so. It may possibly account for 
some of the outbreaks that there has been a difficulty in 
accounting for. 

4973. It could not get into the milk ?—It gets to the top 
of the churns. With respect to other articles of food, 
as I mention in my proof, recently three samples of 
sausages were sent for analysis to our County Analyst, 
and these samples were returned by him as containing 
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0-8 per cent. of boric acid; that is, nearly 
60 grains to the lb. Those samples were taken in the 
middle and latter end of November. If that quantity 1s 
used by the manufacturer in November, how much would 
be used in the summer time? In addition to that, of 
course colouring matter was used; whether the colouring 
matter is of a harmless character I am not sure ; I know 
rose pink is one of the products used. F 

4974. Where were these sausages taken ?—Those 
sausages were taken in the town of Trowbridge. The 
County Analyst, in reporting on them in his quarterly 
report, says :—‘ A more grave matter, forming part of a 
large general question, was the presence of boracic pre- 
servative in the sausages, in the proportions of 0-6, 0°8, 
and 0-7 per cent. respectively. These quantities corre- 
spond pretty nearly with those which are openly acknow- 
ledved and recommended in the pork trade for the pre- 
servation of sausages:” Of course, the County Council 
were unable, until the result of your deliberations was 
made public, to institute a prosecution in that: case ; 
but undoubtedly a much larger percentage of preservative 
was used there than was necessary, or certainly than was 
desirable. 

4975. Have you any experience of the other preserva- 
tives in use ?—Yes, of formalin. 

4976. Is that much used by dairy people ?—It is getting 
more used. 

4977. Do you approve of it?—No, I do not approve of 
the use of any preservative, because I say it 1s un- 
necessary, and I cannot approve of anything that is un- 
necessary. ; 

4978. In your proof you have given us some of your 
experience 5s to ithe effects of one?—Yes. I have not 
had such an extensive experience with regard to formalin, 
but my own opinion is that formalin certainly will be 
injurious if taken continuously. 

4979. Is any of the milk used in Newport pasteurised ? 
_I am not living in Newport now; Iam living in Wilt- 
shire, at. Trowbridge. 

4980. I suppose in that county they do not pasteu- 
rise?—Some of the dairy companies are turning out 
pasteurised milk, but they are sending it to London 
chiefly. 

4981. What is the population of Trowbridge ?—Of 
course my duties carry me over the whole county. Iam 
simply living at Trowbridge, where the population 1s 
about 11,000 to 12,000. 

4982. You say there is a trade springing up for supply- 
ing pasteurised milk?—Yes ; more especially is there in 
the town of Leciester, where I was living before. 

4983. Where does the pasteurisation go on?—It goes 
on in the dairies. 

4984. In the country ?—Yes, in the smaller dairies ; it 
is not extensive at present—it certainly can be made 
much more so. 

4985. Is it bottled after pasteurisation ?—It is bottled. 
I had a good deal of experience with the pasteurising of 
milk in Leicester. 

4986. Was it carried on there ?—It was carried on thero 
by the Leicester Dairy Company very extensively. 


4987. How did it compare in price with the ordinary 
milk?—The Leicester Dairy Company at the time I lived 
in Leicestershire was selling pasteurised milk at exactly 
the same price as it sold fresh milk, delivering it a dozen 
quarts at a time at a price of less than 4d. per quart. 


4988. What temperature did they raise it to?—It 
varied according to the time of the year. To start with, 
the temperature was a little bit too high, and they were 
doing it with a little bit too much caramel, and then, of 
course, the milk was unsightly in appearance, and it had 
a burnt flavour ; but after that they reduced the tempera- 
ture with very satisfactory results. I never had any 
exact figures of the temperature they were working at. 


4989. (Dr. Bulstrode.) With regard to this pamphlet 
upon boron food preservatives and their influence on the 
human organism, which is stated as being a collection of 
medical and scientific data on the subject, have you any 
reason to suppose that this is other than a collection of 
sertain literature upon the subject?—It is collected for 
a special purpose. It is collected with one object. 

4990. Do you think its more correct title would be a 
collection of certain medical and scientific data on the 
subject ?—Yes, most decidedly so. 

4991. You would not go frrther than that—that the 
editors, say, have selected such literature as they eon- 
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sider supports the view which they wish to put forward ® 
—That is what I do say. 


4992. You would not wish to say more ?—I should like- 
to say that, and to say that it is certainly edited with the 
object and intention of influencing persons in favour of 
the use of boric compounds. 


4993. Now, with regard to the experimental work in it,- 
are you able to offer the Committee any criticism as to» 
its value? Take Professor Chittenden’s work, and the 
results which he has obtained with dogs?—I think that 
the result on dogs would be of very little value compared- 
with the results on human beings. : 


4994. Why ?—Their method of digestion is completely 
different, and apart from that, considering the quantity 
of milk that dogs can take, I certainly think it is of very 
little value. . 


4995. You have no doubt as to the bond fide ature 
of Dr. Chittenden ?—I have no doubt as to the bond fide 
nature of Dr. Chittenden. 


4996. But you doubt the validity of the deductions ?— 
Most decidedly so. I think that ehe experiments by 
Dr. Annett with kittens are of considerably more value, 
because the kitten comes, at the ages Dr. Annett hag- 
taken, very much nearer to the condition of infants. 


4997. Have you studied Dr. Annett’s experiments ?—E 
have, and I have also read the reply that Dr. Liebreich. 
sends to them; and I certainly think Dr. Liebreich does 
not answer them in any sense of the word. 


4998. Do you know exactly how much boric acid was- 
administered to the kittens which were being treatet 
by Dr. Annett?—I read Dr. Annett’s report; it is a 
varied amount. 


4999. It is a little bit difficult to ascertain quite how 
much they were taking, is it not ?—There is a little diffi- 
culty. I have his article in the Lancet with me, and it. 
is certainly a little vague. 


5000. Suppose you were asked as a scientific man to- 
come to a conclusion upon the experimental evidence- 
which is at present before us—I mean before the world 
generally—what would be your decision—from the expe- 
rimental evidence, mind, nothing else?—I should be: 
very sorry to come to an opinion one way or the other — 
upon experimental evidence alone. 

5001. With regard to these children that you were. 
treating with boric acid for diarrhoea, and whose- 
diarrhcea became worse, were there very many children: 
so treated?—A number of children. I have been trying 
to hunt for my notes, but I cannot find the notes of my- 
cases. 


at Were they confined to one district in the town? 
—Yes. 


cae Were there many attacks in the same house ?—~ 
O. 


5004. Not?—Only the children who were taking the 
milk were attacked ; they were the young children. It 
was the youngest child in the house, as a rule, that was 
taking the milk. 

5005. Did you ascertain that the children who were 
attacked had been obtaining their milk supply from the 
same source /—Yes; and the other children in the house 
who were not attacked were children who were not living 
upon milk. 


5006. Did you also ascertain the distribution of the 
milk supply?—Yes: Following the distribution of this: 
milk supply, that is, following the round, I found there 
was the same incidence of diarrhoea amongst very young 
children. 


5007. You found there was a special incidence of. 
diarrhea upon the young children supplied with milk 
from a certain dairy?—From certain dairies—as far as 
my practice was concerned, which covered the larger- 
portion of that part of the town. 


5008. Were you able to supply evidence, or to satisfy 
yourself, that houses which were not supplied from 
that dairy, but which contained young children, did not 
so suffer ?/—Yes, I was. 


5009. Have you considered the quesfion as to whether 
a high infantile diarrhoea rate may possibly be kept up 
or influenced in some way by preservatives ?—Yes. 


5010. Have you any evidence to put before the Com- 
mittee on that point?—I cannot give any direct evidence. 
upon the matter other than the deductions I have made 
in my visits as medical officer of health and also as a 
general practitioner. 


MINUTES OF EVIDENCE, 


5011. As I understand, you think that if the medical 
‘profession were made aware of the substances which are 
used as preservatives, and the extent to which they are 
‘used, they would be on the look-out for mischief, where 
at present they are unaware of a possible cause of mis- 
-chief ?—That is exactly the position I take, 

5012. Do you think possibly that the discovery of lead 
poisoning and of ergotism is to some extent parallel ?— 
-Just so. 

5013. That when these possible causes of harm were 
‘brought to the knowledge of the profession or of the 
la a then the extent of the harm became more widely 

own /—Yes. 


5014. May we take it that you yourself are idiosyn- 


-eratic towards boric acid?—I certainly am idiosyncratic - 


to it. 
5015. You think you are idiosyncratic to it?—I am. 


_ 5016. How far do you think that the Legislature 
‘should concern itself with idiosyncratic people/—I do 
not consider that it should do so altogether, but still 
there is a certain percentage of those persons. My 
contention is this, that persons in weak health and young 
children are all idiosyncratic to the use of boric acid and 
‘the use of preservatives, or rather the majority of them. 


5017. Would you think that idiosyncrasy—call it 
‘idiosyncrasy for the sake of argument—would be suf- 
ficiently protected by the public being informed what 
-was in their milk ?7—No. 


5018. Why ?—Because we should not be able to give 
“them the whole of the evidence in the matter ; we should 
simply be able to tell them it was unsuitable or injurious 
to them, and then they would be able to get evidence 
from interested persons on the other side that may pos- 
sibly lead them astray. The general public of England 
are not always willing to accept the truth as being the 
-proper and correct thing. 


5019. Would it not rather imply a knowledge on the 
‘part of the public as to what was and what was not good 
for them?—It would require them to have a certain 
~amount of knowledge, I admit. 

5020. It would be almost necessary that each person 
‘should be a medical man?—Almost, to be able properly 
to appreciate it. 

5021. Do you think that the proportion of 85 per cent. 
-of milk as being consumed by invalids and quite 
young children would be fair for other large towns than 
-Newport?—I do so. You may take a very large number 


of the houses in England of the working classes, and, - 


although they buy a halfpennyworth or a pennyworth 
-of milk a day, you will find there is not a drop of it used 
except for the young child. 


5022. (Chairman.) That would not apply in the North, 
would it—are you acquainted with the North?—Not 
much further north than Leicester. I lived at Leicester, 
and I know boric compounds are largely used in Leicester. 


5023. Then ‘that observation applies chiefly to the 
Midland and Southern counties ?—Yes. 


_ 5024. (Dr. Bulstrode.) You say in your proof— 
“Boracic compounds hasten the emaciation in cases of 
tuberculosis, and to my certain knowledge have, in many 
cases, induced diarrhoea of a most intractable character 
Gn such persons”; could you give to the Committee 

our evidence as to the boric acid being the cause of 
this intractable diarrhosa?—In cases of phthisis, of 
‘course, one largely uses milk as a diet, and it came to 
my knowledge that patients who were using milk were 
obliged to give up the use of milk because of the 
diarrhoea that it induced after taking it. When I camo 
to examine into the matter I found that this milk was 
‘milk that had been doctored with boric compounds. 
Stop the boric compounds, stop that milk, give them 
milk from a pure source that has not been treated in any 
-way, and they are able to take it freely without inducing 
diarrhoea. 


5025. Have you had experience in that detailed 
fashion to a sufficient extent to justify you in coming to 
this conclusion ?—Certainly. 


5026. I rather gather that you advocate practices 
which, on the whole, would be more likely to keep out 
bacteria—of course, one cannot absolutely keep them 
-out—rather than to allow of practices which might in- 
‘hibit, perhaps, only for a time the bacteria in the muk? 
-—Yes. 

5027. And that you think thaf the introduction of 
Preservatives would be a retrogressive measure from the 
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point of view of public health ?—~Yes, mest decidedly so. 
I am positive of this from my direct experience in 
Leicestershire alone, and in other counties, that without 
preservatives milk cannot be sent from certain farms. 


5028. That it cannot be sent from certain farms ?— 
Yes; I have a particular case insmy mind—I cannot 
mention the name of the farm or fhe name of the parish, 
but it is the case of a milk which has been sent into 
Birmingham. You will remember that some time ago 
the Birmingham Corporation made a raid against the 
use of preservatives, and in that case the man was abso- 
lutely unable to send his milk to Birmingham. 


5029. How far was the farm from Birmingham ?—Less 
than 40 miles; I forget how many miles it is from 
Nuneaton—it would be under 40 miles from Birming- 
ham, say 35 miles, and the morning’s milk could be 
easily delivered in Birmingham for evening delivery and 
the evening’s milk for the morning delivery—no question 
about it. At the same time near that man there were 
men sending their milk to London without the use of 
preservatives. 


5030. Did you enquire, to discover, if possible, what 
was the cause ?—Yes. 


5031. Can you tell-the Committee ?—Filth. 
5032. Filth ?—And a bad water supply. 


5033. You, of course, are a County Medical Officer of 
Health of a very extensive district—Wiltshire ?—Yes. 


5034. From Wiltshire is much milk sent to London? 
—Very much; I believe there are two special trains a 
day going from Trowbridge alone. 


5035. Of course, you are aware from examining the 
Local District Officer’s Reports whether the Dairies, 
Cowsheds, and Milk Shops Order—Order, not Regula- 
tion—has been carried out ?—It has not been carried out 
in the past. We are putting a lot of pressure on them 
now ; they are now adopting regulations, and the Order 
will be carried out. 

5036. Would you say, as a general rule, in the rural 
districts of England the Dairies, Cowsheds, and Milk 
Shops Order is not carried out?—I should say so, and I 
have sufficient evidence to justify me in saying that. 

5037. It really is illegal, is it not, under the Dairies, 
Cowsheds, and Milk Shops Order to keep a cowshed or 
dairy without a proper water supply ?—Yes. 


5038. Therefore, if the law was put into force all 


‘these places not supplied with a proper water supply 


would have to be supplied with water, and would be 
able then to cool their milk ?—Yes. 


5039. Do you think that if the cows’ udders were 
washed before milking, and the milker’s hands were 
washed, and the milk was strained and cooled———And 
the vessels properly sterilised and cleaned 


5040. That there would be any difficulty in supplying 
our large towns without preservatives ?—Not the slightest 
difficulty ; there is sufficient evidence proving all that 
by men who for years have been sending milk to London 
without preservatives, and doing it regularly through 
the hottest weather, without any difficulty. 

4041. You say in your synopsis, and you put it in 
large type, that “milk will under all circumstances in 
our elimate keep for a period of 48 hours?—Yes, I say 
that. 

5042. Forty-eight’ hours?—Yles ; thab is, of course, 
supposing that all the original things necessary are pro- 
vided—that is, that the teats are washed, and so on. 


5043. Would you not prefer to say that milk will. 
“under certain circumstances,” instead of “under all 
circumstances ” ?—I mean all circumstances of tempera- 
ture and climate. 

5044. (Chairman.) Under 
Under proper management. 


5045. (Dr. Bulstrode.) You think that alterations as 
regards railway provision could easily be brought about, 
I gather ?—I think so. If it pays to bring meat by refri- 
ceration 13,000 miles from Australia, surely for a distance 
of 150 or 200 miles you could bring milk to London and 
to all our large towns. 

5046. (Dr. Tunnicliffe.) I understand that you were 
engaged in private practice ?—Yes, in addition to being 
Medical Officer of Health. 

5047. May I ask how long you have been Medical Officer 
of Health in all?—I have been Assistant Medical Officer 
of Health and otherwise for over twenty years. 
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5048. So you were not engaged in private practice 
before you were Deputy Medical Officer of Health ?—My 
earliest experience was as Assistant Medical Officer of 
Health in a very large district. 

5049. May I ask what originally drew your attention 
to this subject?—The question of diarrhoea with these 
young children, and the getting at the possible cause of 
this diarrhoea. 

5050. Were these cases of diarrhoea in the summer that 
vou noticed the same class of case that you quote in 
your synopsis ’—They were the same class all through ; 
they were not all in the summer—some were in the spring, 
some in the summer, and some in the autumn months, 
and some of the cases later in the year than that. 


5051. What length of time did these observations of 
yours extend over?—Ten or twelve months—.more, 
perhaps. 

5052. Have you seen a similar series of cases since? 
—Yes. 

5053. Those cases are not incorporated in this report of 
yours ’—They are not. 

5054. But you have had other similar experience 7—l 
have had other similar experience, more especially in 
investigating diarrhoea as Medical Officer of Health. 


5055. And you explain the fact that this is rather an 
exceptional experience by assuming ignorance or want of 
observation on the part of your colleagues?—I do not 
use the word ignorance ; there is a want of knowledge on 
their part. 

5056. That is a more esthetic way of putting it. I 
suppose you are aware of the fact that boracic acid, 
salicylic acid, and even formic aldehyde are prescribed for 
various forms of diarrhoea and also for indigestion ?—I 
have prescribed it myself. 

5056.* For diarrhoea and certain forms of indigestion? 
—Yes. 

5057. (Chairman.) Your attention was first directed to 
it how ?—In cases of diarrhoea and convulsions. 


5058. (Dr. T'unnicliffe.) You have prescribed them for 
those ailments with benefit ?—I have not prescribed them 
since that time, because I found that carrying it on for 
any length of time it produces the very thing we wish to 
avoid, and not being a homceopath practising on the 
principle of similia similibus curantur, I certainly do not 
use them now. 


5059. You are aware that they have been used ?—Yes. 


5060. With benefit?—I am aware in very many cases 
they have been, and in those cases I should say the 
physician was able to control absolutely the quantity of 
the preservative, that is, that he was giving the preserva- 
tive in the form of medicine, and at the same time there 
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was not a very large percentage of physic being used im 
the food. 

5061. I was going to ask you that question—you attri- 
bute your want of success in that direction to the fact 
that you had no control over your doses ?—Just so. 


5062. (Chairman.) The dose of boracic acid in the new 
edition of the Pharmacopeia is not the same?—It is. 
reduced to from 5 to 15 grains ; it was 10 to 30 grains, 
so it was reduced 50 per cent. 


5063. (Dr. Twunnicliffe.) You regard this subject, that 
is, the question of the possible injury to health, as being: 
from the experimental standpoint, still sub judice?—Yes. 
In addition I should go further, and say that all the expe-- 
riments have perhaps not been carried out with a sufli-- 
ciently open mind. You will quite agree with me that 
it is possible for a man to start on a series of experi-- 
ments intending to get a certain result and he will get 
it. It depends entirely upon the point of view of the- 
observer—whether the observer is sufficiently  disin- 
terested in his observations when he starts on that line. 
I have had some little experience of laboratory methods. 


5064. Do you mean seriously to make that allegation. 
with regard to experimental work upon this subject 7—No, 
not upon this subject, but upon experimental subjects- 
generally. 

5065. Including this subject ?—Including this subject. 
If a man starts with a brief he will possibly get very 
area results than if he started when he had not got. 
a brief. 


5066. (Chairman.) There is the difference between. 
science and empiricism ?—Yes, and I am sorry to say 
that in the present day there are a very large number 
of men who have accepted briefs for different things. 


5067. (Dr. Tunnicliffe.) I take it that you think 
the subject from an experimental standpoint is sub 
judice, your opinions are entirely culled from clinical ex-- 
perience ?—Yes, and to a certain extent from laboratory: 
experience as well, but chiefly from clinical experience.. 
I think one grain of clinical experience is worth one- 
hundredweight of laboratory experiments upon the lower 
animals. 


5068. You do not think experiments upon the lower 
animals give results of very much value in this direction ? 
—No, I donot. It is very possible that if experiments 
with monkeys were carried out with proper climatic sur- 
roundings and all that sort of thing, they might be of 
some use, but I certainly do not think they are of very 
much use when carried out with cats and dogs, and in 
test tubes. 

5069. You do not think really that any series of experi- 
ments on the lower animals, however carefully carried 
out, would satisfy you individually ?—Certainly they- 
would not. 


Professor Wiit1am Henry Corrretp, called ; and Examined. 


5070. (Chairman.) You are an M.A; and Doctor of 
Medicine of the University of Oxford, a Fellow of the 
Royal College of Physicians, London, Professor of 
Hygiene and Public Health at University College, London, 
Medical Officer of Health, and formerly Public Analyst 
for St. George, Hanover Square, and Consulting Sani- 
tary Adviser to H.M. Office of Works ?7—Yes. 


5071. It is well known that you have given some atten- 
tion to the nature and the effects of modern preserva- 
tives used in food; could you give us the conclusions at 
which you have arrived ; first, I should ask are there any 
of these preservatives to which you have directed more 
attention than another ?—yYes, salicylic acid and boracic 
acid I have given most attention to. My attention has 
been called to it from the fact that I was formerly Public 
Analyst of St. George, Hanover Square, and that since 
that time, after resigning that appointment, a good many 
years ago now, I have been expected by the Sanitary 
Authority to give evidence in support of the Public 
Analyst in prosecutions in cases of adulteration ; and so 
I have devoted a certain amount of attention to it, and 
worked the subject up, as you may say, to a certain 
extent. I cannot say that I have made any practical ex- 
periments, the results of which would be of any use to 
the Committee. I think I had better say that at once. 
I have paid particular attention more recently to the 
effects of salicylic acid arid boracic acid, as I ssid just 
now. 


5072. What substances have you chiefly found salicylic 


acid in?’—In wines, the lighter kinds. of wines, British 
wines, for instance ; there were some prosecutions some 
time ago for salicylic acid. I know that it is used in 
light beers too for preserving them. 


5073. Have you any experience of the effects of salicylio 
acid /—I have experience of the external effects of salicylic 
acid. Salicylic acid is a slightly acrid substance, a 
slightly irritating substance, which is used externally for 
the removal of corns and warts. I have had a certain 
amount of practical experience in that way with it, and. 
I know it does that. I have had very little practical. 


experience of the results of the internal administration — 


of salicylic acid, but I have studied the effects of it as 
they have been observed and published by others. 


5074. As a physician do you object to its consump- 
tion?’—Yes, I think it is a most undesirable substance 
to be put into articles of food. 


5075. Do you think that people ought to know whem 
they are swallowing it?—I do certainly. I think this, 
that with regard to both of these substances, even if it 
were shown, as some of them have thought they have 
shown, that boracic acid is perfectly harmless, and that it 
could be taken in considerable quantities without harm— 
which I do not believe is the fact—that even if that were 
shown I think it is extremely undesirable that such @ 


substance should be used for articles of food, such as — 


milk, which have to be consumed by infants and young 
children; and that even if you set a limit to the amount 
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that you would propose to allow to be used, it is im- 
possible to say that that limit will not be overstepped by 
two or three persons, possibly as many as three -persons, 
as there are instances where the drug has been added 
by one after another. 


5076. Suppose a person were taking a small fixed 
quantity of salicylic acid day by day, is it certain he 
could get rid of the whole of that quantity in each day? 
—I do not think it is. 


5077. Might there be a tendency to accumulation ?— 
Yes, I think there is evidence that there is a tendency 
to accumulation with that drug. 


5078. In that case the effects of the drug would be 
more severe ?—Yes, no doubt. On the other hand, this 
must be borne in mind, that possibly with that, as with 
many other drugs, persons may get accustomed to their 
use by experimenting on themselves for a time. For 
instance, we know that arsenious acid may be taken, and 
may be taken in continually increasing quantities, with- 
out producing any apparentiy ill effects on the person 
who takes it; but that is no reason why we should allow 
it to be put into milk as a preservative. 


5079. The same may be said of alcohol, may it not ?— 
Yes, quite so. 


6080. I believe the system cannot void more than a 
certain proportion of boracic acid within 24 hours, can 
it?—I believe that is so, but I cannot, from my own 
knowledge by experiment, say that it is so. 


_ 5081. It would be undesirable that anyone should 
consume more than he could get rid of ?—Clearly, be- 
cause it is obvious that boracic acid is not a food. 


5082. Do you think it possible, under the existing 
circumstances, that any individual might be exposed to 
that risk of an overdose?—Yes, I think so; I think 
they have been many times. 


5083. What do you advocate ; would you say pro- 
hibition, or the necessity for declaration?—I should 
advocate prohibition, unless it can be absolutely and 
clearly shown that the drug is perfectly harmless in any 
quantity that is possibly added. 


5084. Would you extend that prohibition to all articles 
of food, or to milk only?—I should say, offhand, that I 
should extend it tc all articles of food, but really I have 
hardly considered that point. 


5085. Of course, the use of preservatives has been 
recognised and legitimised in the case of salt and salt- 
petre? Salt is a food, and that is a different thing ; 
salt is therefore on a different level from all these other 
things, because it is a food—it is a part of the human 
body, it is part of every tissue, and a certain amount of 
salt is absolutely necessary to the existence of an animal. 


5086. But there are other substances used which are 
not foods, such as pyroligneous acid and saltpetre ?— 
Yes. 

5087. Would you include those ?—I should be inclined 
to include them if it cannot be shown that they are per- 
fectly harmless, because they may be given, not merely in 
repeated doses, but in two or three times the quantity 
intended. 

5088. Do you think prohibition might have a serious 
effect on the food supply of large towns—the milk sup- 
ply, for example ?—I think methods would be devised, 
and would easily be devised, for properly bringing the 
milk in the quantities in which it is brought. now—I 
allude to methods of refrigeration, and so on. 

5089. Have you any personal acquaintance with the 
conditions under which the milk supply is conducted ?— 
Very little. 


5090. Is there anything that you think you could tell 
us to assist us in our inquiry ; I do not want to put too 
many questions to you, but is there any general or specific 
statement you would like to make ?—There are one or two 
things I might say about boracie acid, for instance. The 
medicinal dose of it has been altered in the last issue of 
the Pharmacopeia. Formerly the dose was from 5 to 30 
grains, the maximum dose being 50 grains, but in the 
last issue of the Pharmacopeia it was altered to from 
5 ta 15 grains. the maximum dose heing reduced to 15 
erains. 


§991. I suppose the Pharmacopoeia reflects the present 
body of medical opinion?—No doubt, certainiy. Boracic 
acid is very largely used externally now, and it was 
formerly used internally, chiefly for the treatment of 
nervous diseases and more especially epilepsy ; but it 
was given up in the treatment of epilepsy owing to the 
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gastro-intestinal disturbances produced by it. Thatisan Prof W. H, 


historic fact. Now it is very little used interually. 4 
have inquired from one or two well-known chemists, one 


of whom informed me the other day that at any rate 18 Jan. 1900. 


during the last ten years, his firm had made up prescrip- 
tions containing boracic acid very rarely indeed for internal 
use, and those that had been made up had been for only 
two or three persons—the same persons. ‘There are 
a certain few persons, chiefly surgeons, who use boracic 
acid internally. I cannot say what for exactly, but they 
may ‘be regarded as exceptions. Boracic acid, from the 
evidence that I have got in that way, is clearly used very 
little internally as a drug—much less than it used to be. 


5092. Apparently people get it elsewhere, without the 
prescription ?—Yes. 


5095. (Dr. Bulstrode.) You say on the first page of your 
synopsis that if the preservatives are used in sufficient 
quantity to produce their antiseptic effect on the food 
they must of necessity interfere with the digestive pro- 
cess ; would you kindly amplify that a little for the benefit 
of the Committee /—If they are used in sufficient quantity 
to produce their antiseptic effect on the food, that is to 
say, to prevent the change of ihe food from one form 
to another they must to a certain extent interfere with 
the digestive change of the food, although the actions are 
not exactly the same. 


5094. Would you say that the experimental evidence 
which has been obtained with regard to the action of 
the gastric juices, and with regard to the results of ob- 
servations, gud nutrition, quite bear that out; you are 
familiar no doubt with Professor Chittenden’s observations 
and experiments /—Yes. 

5095. And with those of Dr. Foulerton and Dr. Rideal, 
and with those of Dr. Annett, Dr. Liebreich, and some 
others ?—I am familiar with some of them, and I know 
Oscar Liebreich’s. 


5096. Would you say that the results altogether bear 
out that general expectation?—No, I do not know that 
they do altogether. 


5097. You are probably quite familiar with the con- 
ditions which obtain throughout Europe in reference to 
the dealing with preservalives?—I am not familiar with 
them ; I know something about them ; I have heard about 
them. 


5098. You have heard, for instance, that in Austria 
salicylic acid is forbidden, as also are borax, boracic acid, 
and soda as preservatives /—Yes. 

5099. Could you tell the Committee whether that pro- 
hibition has been arrived at as the result of experiment 
or only upon what we may perhaps call the evidence of 
expectation—do you know why ?—No, I de not know, and 
I cannot tell the Committee. 

5100. Similarly with regard to Belgium, in Belgium 
the colouring matters have been arranged in a schedule 
as to those which are harmless and those which are harm- 
ful; could you tell the Committee whether that schedule 
has been drawn up upon a basis of experiment or whether, 
again, upon the expectation of what might accrue from 
the use of metals and so forth, which are known in certain 
doses to be poisonous ?—No, I cannot tell you the reason 
of it. 

5101. We have been told by certain people that in 
certain conditions such as nephritis both boracic acid and 
salicylic acid are contra-indicated. I see that Dr. Bond, 
of Westminster Hospital, in a communication which is 
printed in a pamphlet on Boron states that he has given 
a large amount of boracic acid, and only in certain cases 
has he had bad results. He says: “I can only remember 
three or four cases where I have had to stop its administra- 
tion in consequence of skin irritation and eruption, as in 
those cases the disease of the bladder was complicated 
with Bright’s disease of the kidneys, which no doubt, in- 
terfered with the elimination of the acid by the kidneys.” 
With regard to salicylic acid, I would just like to read 
you @ paragraph from Dr. Mitchell Bruce: “Sometimes, 
however, the salicyl compounds so irritate the kidney as 
to cause albuminuria, and even hematuria; and they 
must be used with great caution when given for these 
or other purposes, if renal or hepatic disease be present, 
and in aged persons, inasmuch as under their influence 
there is an increase in the amount of uric acid waste, 
and they are apparently not diuretic. Salicylates are 
believed by some authorities to be harmful in gout.” 
Now, if that is true, would there or would there not be 
a large number of people upon whom the exhibition of 
these preservatives is contra-indicated?—A very larg? 
number of people, I should say. 
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5102. Could you give the Committee any idea of the 
number of deaths there were, say, in 18¥7, from renal 
disease ?—I am afraid I could not. 


5103. If I tell you there were nearly 12,000 deaths, 
what extent of illness as regards diseased kidneys in that 
same year would you think that represented /—Ten times 
or twenty times as many, probably more than that. 


5104. So there would be a very large number of people 
having uric disease upon whom these drugs in certain 
quantities were contra-indicated !—Yes, no doubt. 


5105. Would you think that a strong argument against 
their indiscriminate use ?—Yes, I do, certainly. 


5106. There is one more point I should like to ask your 
opinion upon without, of course, in any way binding 
myself or anybody to the statement. This is with regard 
to the use of borax, and I will read you from Sir Lauder 
Brunton’s book: “ Borax has been supposed to have a 
special action upon the uterus, and has been employed in 
amenorrhoea, dysmenorrhcea, puerperal fever, and convul- 
sions. On account of its asserted power to increase the 
uterine contraction it ought either to be avoided or em- 
ployed with care during pregnancy.” If that is true do 
you see there a somewhat serious objection to the indis- 
criminate use of borax ?—Yes. 


5107. Could you tell the Committee how many birins 
there were in 1897 in England ?—No, I cannot remember 
that. 

5108. There were between 900,000 and 1,000,000; 
would you say that represented a serious danger if this 
statement of Sir Lauder Brunion is true?—Yes. I should 
say it did. 

5109. In your synopsis you quote from the “ Journal ” 
of the Academy of France as to the conclusion which they 
came to in reference to salicylic acid; would you mind 
telling me whether the passage I have marked there is 
the one which you quote in your proof; I could not quite 
iind it before lunch when I was looking for it (handing 
the Journal to the witness)?—That is evidently the sen- 
tence; I have quoted a translation of it from somebody 
else. 

5110. I think probably you would rather have the 
original ?—Yes, much. 

5111. Would you please translate the passage, as it is 
before you, because I do not think the passage in your 
synopsis quite conveys the meaning?—Yes. ‘It has been 
established by medical observation that feeble daily doses 
of salicylic acid or of its derivatives taken for a prolonged 
period, are capable of determining marked disturbances 
of health in certain persons susceptible to the action of 
this drug, in aged persons, and in those who have no 
longer a perfectly sound condition of the renal apparatus 
or the digestive functions.” 

5112. That is not quite the same as the passage in the 
synopsis ; I think there is not much difference, but there 
is a little?-Yes, there is a little. It is evident that I 
ave quoted it from some translation. I have not seen 
the original before. 

5113. Do you think, as a Professor of Public Health, 
that the use of preservatives would be a measure calcu- 
lated to lead to cleanliness, and general measures of pre- 
caution against infection and dirt in milk ?—Do I think 
that the use of preservatives is likely to tend to clean- 
liness ?—No, I should say certainly not, I should think 
the other way. 

5114. You think that methods of proper cleanliness 
should be adopted?—Yes, certainly I do, and I would 
encourage the carrying out of the Dairies, Cow Sheds, and 
Milk Shops Order. 


5115. Do you attach much importance to the experi- 
ments performed on animals ?—Not very much. 


5116. Suppose a series of experiments on young animals 
is carried out by reliable persons, say on some young 
‘kittens or some young monkeys, or young animals, what- 
aver you are inclined to take, and certain definite results 
are obtained of.one or another kind, do you consider 
that those results should govern the decision of this 
matter /—No, I do not, certainly. 


5117. Upon what ground do you think a question of 
this sort should be decided ?—TI do not think arguments 
from such.a source would apply to the giving of drugs 
ia young children in their food. 


5118. You do not think it is safe to argue as to the 
results of drugs upon one species to what would be the 
; ett another ?—No. the results are very different 
very often, : 


DEPARTMENTAL. COMMITTEE ON PRESERVATIVES, &c.: 


5119. Would you prefer to go upon evidence as regards 
the human species, and upon what might be expected 
upon general principles to be the result /—I beg pardon? 


5120. Say vou are called upon to decide this question 
as to whether preservatives are harmful; you say you 
would attach little or no importance to the result of expe- 
riments upon animals /—Yes, very little importance. 


5121. Then to what would you attach the greatest im- 
portance in the consideration and summing up of the 
question?’—To the known action of these drugs upon 
human beings, especially upon young children, 

5122. Suppose there were not much real evidence as to 
what the action was upon invalids and young children, 
what then would be your position ?—Then I should avoid 
them as much as possible if there was not much real 
evidence. 


5123. Now, why would you avoid them ?—Because they 
are not foods. 


5124. Suppose they served a useful purpose ?—If there 
was no evidence I should assume that a drug was probably 
harmful. 

5125. Harmful ?—Yes, if you have little or no evidence. 


9126. (Dr. Tunnicliffe.) I think perhaps this question 
will clear this matter up better ; would you regard it as 
incumpent upon the advocate of preservatives bo prove 
their harmlessness ?—I should certainly. 


5127. That is what you would wish to say ?—Yes, that 
is exactly my view. 

5128. Have you yourself had a suspicion that a preser- 
vative in food was connected with any epidemic of 
diarrhoea with which you have had to do in any way ?— 
No, I do not think so, You mean in my own personal 
experience ? 


5129, Yes, or in your professional capacity ?—No, I 
cannot say that I remember anything of the kind. 


5150, I take it that an epidemic of diarrhoea would come 
under your notice in your district 7—Yes, an epidemic of 
diarrhoea would. 


5131. You have never had a suspicion that such an 
epidemic of diarrhoea was caused by any chemical preser- 
vative in the milk supply /—No. I do not remember any 
epidemic of diarrhoea, except what we call ordinary 
summer diarrhoea, which we do not pay much attention 
to; the medical practitioner pays attention to it, but an- 
less it was anything very severe the Medical Officer of 
Health would pay no attention to it at all. 


5152. It would not come under your notice ?—No, 


5135. Have you any views with regard to the colouring 
of substances artificially ?—I have no strong view about 
it, but I have not thought about that matter very much. 


5134. You have not thought, for instance, about the 
presence of copper in preserved vegetables ?—It has not 
been under my notice for a great many years. When I 
was a public analyst I remember having some cases of 
copper in preserved vegetables, but it was a great many 
years ago, and I have really paid no attention to that 
particular point since; I do not think I could tell you 
anything that would be of any real use here. 

5155. I take it from what you have said that you 
regard the use of preservatives in milk ag standing on a 
different level to the use of preservatives in other foods ? 
—Yes, on a somewhat different level, because milk is 
such an important food for infants and young children 
generally, 


5156. You would not see the same objection to the 
addition of preservatives to butter, for instance, that 
you would to their addition to mifk?—The objection is 
the same, only it is not quite so strong ; that is the view 
I should hold. 


5157. It would not be likely to do so much harm ?7— 
No, it would not. 


5158. With regard to the conversation which you had 
with a chemist, you were told, I believe, that certain 
people, a few people—doctors, that is to say—used 
boracic acid habitually, and others did not use it at all— 
that is what it amounts to, is it not ?—Yes. 


5139. That would rather in your opinion, would it not, 
tend to show that the use of boracic acid, at any rate, so 
far as it was used, was not attended with any very evil 
consequences /—These persons who use it believe that i¢ 
does good in certain cases. ; 


5140. And they continue to use it?—Yes, some de un- 
doubtedly. 


5141. Therefore to some extent one would think that 
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that would Show, as far as the use in question was con- 
oats no injurious effects had accrued ?—Boracic acid is 
a drug. 


5142. I mean as a drug ?—And it is suitable for certain 
purposes, and for these purposes the persons who pre- 
scribe it consider that it does good—whether it does or 
not, I do not know. 


5143. They continue to prescribe it, ab any rate ?— Prof. WH, 


Some persons do, but evidently very few people from 
the evidence I have got. 


9144. But those who continue to prescribe it apparently 


would not do so if they got other effects than those they 
wished for—that is to say, indigestion and so forth 7— 
No, I presume they would not. 
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PRESENT ; 


The Right Hon. Sir Herpert Maxwett, Bart., M.P., F.R.s. (Chairman). 


Professor T. E. THORPE F.R.S. 
H. Trmprety Butstrope, Esq., Md. 


F, W. Tunnicuirre, Esq., Mp. 
CHARLES J. Huppart, Esq., See etary, 


Mr. WattEer CoLtinewoop Wii11aMs, called ; and Examined. 


5145. (Chairman.) You are a Fellow of the Institute 
of Chemistry, I think ?—I am. 


5146. Public Analyst for the Boroughs of Blackpool, 
Blackburn, and Barrow-in-Furness, and Assistant Analyst 

for the County of Lancaster, the City of Liverpool, and 
the Borough of Bootle?—That is right. I am also a 
Bachelor of Science of London University. 

5147. You have been engaged in some observations on 
the presence of preservatives in the modern sense in 
various articles of food, I believe ?—Yes ; we have among 
other things devoted attention to that. We examine 
about 5,000 samples every year of one kind or another in 
our laboratory. 

5148. I suppose your experience coincides with that 
of other witnesses, namely, that the most frequent sub- 
stances are boracic compounds, formalin, and salicylic 
acid /—Yes. 

5149. In what proportion of the samples did you find 
preservatives present ?—That depends very much upon 
the nature of the sample. We found it very seldom in 
unadulterated new milk. Out of 964 samples of new milk 
we only met with borates in four cases. In skim milk 
and separated milk borates are very much more common ; 
out of 294 samples we met with borates in 13. 


5150. What was the area of your observation—the 
boroughs of Blackpool, Blackburn, and Barrow-in-Fur- 
ness ?—And the whole of Lancashire and the whole of 
Liverpool ; really the greater part of my duties is in con- 
nection with Lancashire and Liverpool. 

5151. (Professor Thorpe.) Pardon me, you cannot say 
the whole of Lancashire, can you?—The whole of the 
administrative county. I am the analyst appointed with 
Dr. Campbell Brown by the County Council. 

5152-54. Your jurisdiction does not extend over Man- 
chester, does it?—No, that is not part of the administra- 
tive county. 

5155. (Chairman.) The milx supply of Liverpool, as 
shown by your researches, is conducted to a very large 
extent without the use of preservatives ?—Yes, almost en- 
tirely without the use of preservatives, except in the case 
of separated milk and skim milk. 

5156. Is there any difference in the frequency of the 
occurrence of preservatives according to season ’—As far 
as borates are concerned, confining one’s observations to 
the last year, which is the one where our records are 
most complete, we have met with them more in the winter 
than in the summer. We had three cases in January, 
three in February, one in March, four in April, one in 
May, four in June, and then none in the remaining five 
months until the end of December, when we had one. 

5157. Are you able to give any reason for that dif- 
ference?—I do not know whether there is any special 
reason why the use of boracic acid is so rare at certain 
times, but it is possible that it is better worth while to 
preserve milk in winter than in summer, because it is 
more valuable then. 
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preservatives in any way 7—They have obtained a convic- 
tion for the use of formalin in milk, and they have en- 
deavoured to obtain a conviction for the use of salicylic 
acid in certain kinds of temperance wine, but were 
unsuccessful. I do not think that any prosecutions haye 
heen instituted for boric acid pure and simple. 


5159. Is that because of an impression that formalin 
is more apt to ‘be injurious than boracic compounds ?—-It 
was really because formalin was a new thing which 
appeared to be greatly increasing in frequency. I suppose 
the prosecution was taken with a view to check it, and it 
certainly had that effect. 

5160. Have you found that formalin is more generally 
used in milk than boric compounds ?—The figures are— 
out of 1,181 samples of new milk examined ten contained 
formalin, and out of 1,524 samples of milk altogether only 
15, so that there are rather fewer, as a percentage of the 
whole, with formalin than with boric acid. 


5161. Then at present in Liverpool the use of formalin 
is illegal ?—They have obtained a conviction in one case $ 
I should not like to say we could stop it in every case ; 
in that case there was a good deal used, and I think that 
had something to do with it; to a certain extent we are 
waiting for the decision of this Committee. 

9162. Was the proportion ascertained ?—The proport‘on 
is very difficult to ascertain ; in fact, it cannot be ascer- 
tained with anything like precision; but it certainly was 
large relatively to the usual amount used. 

5165. How can you tell—did it affect the flavour ?—By 
the length of time the milk kept over and above other 
samples unpreserved, compared with the length of time 
that formalin usually keeps milk; and also the depth of 
colour that was obtained by the Hehner reaction gave us 
a clue. But we stated no definite quantity, and I should 
not like to attach much weight to any guess at it. There 
was more than usual; I am certain of that. 

5164. Have you any evidence regarding the use of pre- 
servatives in cream ?—Very few samples have been sub- 
mitted to us to analyse. We have had altogether this 
last year six, three taken in the autumn and three lately. 
As regards those the preservative was always boric acid 
or a borate, and the proportion was from 17 to 33 grains 
in the pint. Two pairs of those samples (four of those 
samples altogether) were from the same purveyors, one 
lot taken in the autumn and the other in the winter. 
In one cage (in the autumn) the quantity usei was larger 
than recently—about double as much ; in the other case, 
the quantity used in the winter was rather larger than 
had been used in the autwnn. 

5165. Owing, do you assume, to the fact that cream 
is more valuable in winter than in summer?—No, I do 
not think that in this case. These were potted creams. 
I think in one case that they simply add a uniform quan- 
tity all the year round, and do not think about it, whereas 
the other people may consider that in winter they might 
use less. The difference in the amounts was very trifling 
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in the case of the one in which the same quantity was 
found in both seasons, being in one case 325 and in the 
other 38 grains ; but the other people had reduced it by 
ene-half. 

5166. Had that cream passed through many hands /— 
The seal had not been broken since it left the original 
purveyor. 1c was sent out in the one case in pots, in the 
other case in bottles. 


5167. Have you any evidence to show that preservatives 
are used to conceal the inferior or deteriorated quality 
of the cream?—One sample that we had was quite unfit 
for use, although apparently not sour—not curdled, that 
is. It had a very unpleasant fishy taste which was evi- 
dently due to the cream going stale. That was preserved 
by boric acid, and probably without boric acid it would 
have been quite unfit for use, and would not have been 
used by anyone. 


5168. Had the preservatives in that instance been 
applied after the cream had begun to turn?—I do not 
know whether that is so or not, but I think thatasample 
that contains a preservative will not take the usual course 
of decomposition, but that it will become tainted without 
curdling in the way that it would without the preservative. 


5169. What statistics have you about the use of pre- 
servatives in butter ?—Since May to December we have 


examined about 200 samples, especially for boric acid - 


and borates, which was the only preservative besides salt 
that we ever found in butter. Ov of 222 we found that 
56 samples contained it, and the quantity found was from, 
in. one case, only two grains, up to 62 grains, calculated as 
beric acid. ; path, 
5170. Two grains up to 62 grains per ib. ?—Yes ; the 
usuei quantity is from 10 to 30 grains, where it is present. 
5171. Do you know whether that was foreign butter or 
ome butter ?—I am quite unable to say that. The ire- 
quency with which samples were found to contain boric 
acid was greater in the summer months ; it reached the 
maximum about September, when it was about 37 per 
cent. of the samples examined, and it has now fallen again 
to about 20 per cent. of the samples examined. 


5172. Do margarine samples come before you /—Yes, a 
considerable number. The margarine samples that we have 
to examine are mostly obtained under the name of butter, 
and we do not have so many purchased as margarine. ‘lhe 
total number of samples examined is 89, and out of that 
number nearly all of them contained borax or boric acid. 


5173. I do not understand how they come into your 
hands as butter ?—It is not at all common for an inspector 
under the Food and Drugs Act to go and.ask for a. sample 
of margarine for the purpose of having it analysed as mar- 
garine on its merits.. The samples of margarine we get 
are usually sold as butter to an inspector asking for butter. 

5174.. That in itself is an offence, is it not?—That in 
itself is an offence; but, in addition to that, we have 
examined these samples for the presence of preservatives 
for some.time, and we have almost invariably found 
borates there. 


6175. Margarine is very extensively used in cooking, 
is it not?—Yes, I believe so. The quantity of preserva- 
tive used is not usually very large—not so large as in 
butter, I think. About 20 grains or so is the usual 
amount; but, of course, it varies. 

5176. Have you anything to say upon other articles? 
—Yes.~ We ‘have examined different samples of meat, 
hams, and so on. Six samples of ham were examined 
of which four contained borax, that is, they were actually 
cured with borax, and contained ‘borax in the substance 
of the meat. It is a common practice to dust hams over 
with borax on the outside; but I have not included those 
cases. The quantities found were 4 grains, 63 grains, 75 
grains, and 24 grains of boric acid per pound. 

5177. You say “cured” with borax ?—Yes, that is, the 
substance of the meat was penetrated with preservative. 


5178. Have you any reason to know that they were in- 
tentionally cured with borax, or did that substance find 
its way into the meat after mild curing?—I had fhis 
evidence on that point, that in cases where the borax has 
been only on the surface, we have not found that it pene- 
trates far into the meat. We have always rejected the 
outer part, about, I think, a quarter to half an inch of 
it, and analysed what was in the centre. 


5179. Do you’ know whether this meat was of foreign 
or home origin ?—I knew in some cases, but I cannot say 
which was which ; some of it was foreign. 


5180. What have you to/ say about bacon ?—We 
examined six samples of bacon, of which three certainly 
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were found to contain borates within the substance of the 
meat, the quantity found being 24 grains, 5 grains, and 
85 grains tothe lb. Of five sampues of sausages two con- 
tained borate, the quantity being 5 and 6 grains. Three 
samples of pork pies were examined, one contained 
borate, the amount being 2 grains per pound of the pie, 
but if calculated on the meat present in the pie, it would 
be 7 grains in the pound of meat. Altogether there were 
20 samples of that kind, and ten with borax in. As 
regards jam, we have examined about 20 samples recenity, 
and we found that 15 of them were preserved with sali- 
cylic acid. The quantity is very variable. We have found 
more variation since we wrote our letter to the Committee. 
We found as. little as a quarter of a grain in strawbezry 
jam, up to 45 grains per lb. of salicylic acid in black cur- 
rant jam. The fruit was sound in all cases except one, 
which was a sample of raspberry jam without preservative. 

5181. What condition was that in /~There was growing 
fungus penetrating the fruit. The samples of preserved 
bottled fruits examined contained no preservatives. We 
examined seven of those, and did not find any preserva- 
tive at allin them. Samples of damson jam and apricot 
jam were found to be without preservatives. In the case 
of the large, clean fruits, like those, it appears to be 
quite possible to make the jam without anything of the 
kind. 


5182. Why do you draw that distinction /—Because 
sych fruiis as raspberries and black currants are very 
hable to arrive in a more or less damaged condition, and 
would be naturally liable to ferment more than a large, 
smooth-skinned fruit, like an apricot or a plum, and be- 
cause, also, we have, as a rule, found more preservative 
used in jams made of these small fruiis that cannot be 
cleaned or washed in any way. 


5183. Has it been represented to you that it is neces- 
sary ?—Proceedings have not been taken in respect of 
jam at all, so no representations have been made to us on 
the subject. <. bee : 


5184. You are inclined to suppose that there would 
be difficulty attending the manufacture of jams from 
small fruit if preservatives were prohibited ?—Yes, I think 
that on a large scale it might be found to be so. 


5185. Would you be inclined to modify that opinion if 
you were satisfied that some of the largest jam makers — 
in this country dispense with the use of preservatives 
altogether ?—Certainly ; I should be perfectly prepared 
to support that if it-was shown to be possible to do. with- 
out it ; in fact, in any case, I think 44 grains to the lb. 
is far teo much. j . 

5186. I think you said you had examined temperance 
drinks ?—Yes. I think this is a branch of the subject 
that has been rather overlooked. . The amount of salicylic 
acid used in some of the temperance drinks is perfectly 
astounding. 


5187. They are consumed in large quantities, I suppose? 
—I think they are consumed considerably at children’s 
parties and such like festivities. First of all, there is hme 
juice and lime juice cordial. We have found that un- 
sweetened lime juice can be made and is made without 
preservatives. It has been found that to enable it to 
keep it is only necessary to exercise careful selection of 
the fruit, and to use cleanliness in putting it up into 
bottles. Under those circumstances, the essential oil 
of the lemons is a quite sufficient preservative, and it does 
not decompose. Lime juice cordial when sweetened 
appears as a matter of fact to contain preservative. We 
have found from 20 grains up to 108 grains per gallon. 


5188. I suppose that is to stop fermentation ?—Yes, it 
is. Salicylic acid is particularly effective in that direc- 
tion as regards stopping the fermentation of acid 
liquids. — 6 

5189. Did you find in any case a sweetened lime juice 
without preservatives ?—I have not found it ; 20 grains is 
the smallest quantity I have found used commercially. 
In another case there were 4 grains of salicylic acid and 
formalin also, but I am unable to say how much formalin 
there was. In another case there were 8 grains of sali- 
cylic acid and 74 of boric acid. As regards that, I think 
boric acid is not a very suitable preservative for the pur- 
pose, and I am doubtful whether it is of any use, so that 
if that sample could be commercially made up, it shows 
that a much less quantity of salicylic acid would be suffi- 
cient for the purpose. 


5190. I think you say you have found some samples 
of unsweetened lime juice without any preservative ?— 
Yes, but not of the sweetened lime juice cordial. A 
sample of lemon squash contained 50 grains of salicylic 
acid per gallon, four samples of ginger wine contained 
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from 49 up to 114 grains per gallon, four samples of rasp- 
‘berry wine from 87 up to 153 grains per gallon, three 
samples of orange wine from 94 up to 106 grains per 
gallon, and three of black-currant wine from 47 up to 140 
grains per gallon. 


5191. Are these all temperance drinks ?—These were 
all non-alcoholic temperance drinks. 


5192. They are called wines ?—Yes, they are. 


5193. (Professor Thorpe.) Do you also mean that they 
are called non-alcoholic?—No, I mean that they really 
were non-alcoholic, except perhaps for the meresi 
traces of alcohol. They were examined for alcohol in all 
‘cases. Prosecutions were instituted in some of these 
cases in Liverpool, but they failed. 


5194. (Chairman.) For what reason?—It was asserted 

that it was necessary to use something to preserve the 
stuff, and various doctors appeared, who said they did not 
think that the quantity present would do anybody any 
harm, in fact it was rather a good thing if they hap- 
pened to have rheumatism. 

5195. That is rather a haphazard mode of prescription, 
is it not ?—Certaiuly. Then, again, in other cases the de- 
fendants urged that their juices were not like other 
people’s, that they were made from actual fruit 
juice, and that they needed more preservative than a 
mere mixture made up from citric acid and sugar. I 
found there was some truth in that. That was in refer- 
ence to black-currant wine; but as they used quite as 
much, or very nearly as much, in gtiger wine, which is 
not made from fruit juice at ‘all, and is reatly. nothing 
more than a flavoured sugar solution, I do not think the de- 
fence was very valid. From experiments I made myself 
with both natural fruit juices end also with sweet citric 
acid solutions, I found that 50 grains per ga’lon was quite 
enough to preserve a natural fruit juice “such as orange 
juice, lemon juice, and damson juice, for an indefinite 
period, even when I infected the liquid with fungus 
spores. As regards the sugar solutions, 25 grains was 
amply. sufficient. 


~ 5196. Does that dispose 6 the aaa lasiaaegs beverages, 
or have you anything more to say on that point ?—In con- 
nection with the same thing I made some experiments on 
artificial digestion with salicylic acid, and I found it had 
a very marked effect in retarding the digestion of hard 
boiled white of egg, but it had practically no effect on 
the digestion in alkaline media—that is the pancreatic 
digestion. 

- 5197. (Professor Thorpe.) I should like to ask you some 
questions with respect to the statement that you have 
made that boric preservatives are more frequent in the 
winter months than they are in the summer. You state 
that of 875 samples twelve cases were observed during 
the months from January to May, four in June, and 
none in July, August, and September. Do you not 
think that is a very narrow basis upon which to draw so 
wide an inference ?—Yes; I say that I am surprised to 
find that more cases occurred in winter than in summer. 


5198. But is it not also a very narrow basis upon which 
even to show some surprise ?—I do not see that itis; I 
merely state the fact as I find it. 


5199. You attempt to explain it by saying that you 
think it may be reasonable to suppose such is the case, 
because there would be more desire on the part of milk 
vendors to preserve the milk in the winter, because it is 
scarce 2—Yes. 

5200. Therefore they would be more apt to use preser- 
vative. At what time of the year is milk most plentiful? 
—I suppose about the early summer. 


5200*. In June ?—Yes. 


5201. Your figures seem to show that the June samples 
contained more preservative than those taken at any 
other time of the year?—No, they did not. 

5202. You have only twelve cases inclusively from 
January to May, that per month is something between, at 
most, two and three ?—It did not occur equally. Three 
‘occurred in January, three in February, one in March, 
and four in April. 

5203. In June, however, you stil] have four?—Yes, I 
_ have four in June. 

5204. At a time when milk was most plentiful ?—Yes. 

5205. Does not that dispose of the contention ?—No, 
the contention, so far as it is worth anything, is mainly 
applicable to the January and February samples. I do 
not mean to suggest that this is the only reason for the 
use of preservatives, but it may be a reason for using 
them in winter. » 
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5206. It is not worth very much then, because it seems 
that when milk is most plentiful you have as many cases 
of boracic acid as when it is least plentiful ?—No. I do 
not think we do. 


5207. You said so just now. The maximum number 
you gave in any of the inclusive months was four during 
what you call the winter months ?—That was in new 
milk only. 


5208. It is in these milks which we are now talking 
about ?—Yes ; but that was in new milk. If you iaxe 
the total numbers there were 17 altogether. 


5209. When did you observe the maximum number o7 
cases of borax or boracie acid—in what month in the 
year?—In the actual months, taking them month br 
month, there were most in April and in June. 

5210. There were most cases of borax in April andi 
June /—Yes. 


5211. Is that the time of the year when milk is mos’ 
-plentifull—I should not think so in April. In June i 
daresay it is so. 


5212. It is about that period of the year that milk is 
most plentiful ?—Yes. 


5213. It seems to appear, therefore, that boracic acid 
is put in at the time of the year when milk is most 
plentiful ?—Yes, but there were none from the end of 
June to October, when milk is also plentiful; but it 
is put in so seldom that really it is hardly worth con- 
sidering, 


5214. That shows that the basis of your deduction is 
perhaps not very sound ’—Hxactly ; I do not think it is 
of very much importance. 


5215. And also the deduction to be drawn from it?— 
The curious part of it is that preservatives should be used 
at all when the weather was so cold—in December and in 
January—when there seems to be no earthly necessity 
for it. 

59216. I gather from your statement that you strongly 
deprecate the use of formalin'as a preservative ?—Yes. 


5217. Would you kindly state why you deprecate its 
use /—Because it has a very powerful effect upon animai 
membranes and upon such substances as gelatine, and 
also because I have found that it renders substances less 
digestible. 


5218. That is on purely sanitary grounds you depre- 
cate its use?—Yes, on purely sanitary grounds. My 
objection is not confined to formalin. In common with 
other preservatives, it enables stale milk to be so!d 
as fresh, and it enables less cleanliness to be practised 
in the dairy with impunity. I also ahi to it because 
it is totally unnecessary. 


5219. Then those objections would siti apply to the 
case of boracic acid ?—Yes, they would certainly. 


5220. You think it would be a gain to the community 
on the whole, then, if the use of these preservatives was 
prohibited ?—In mill, absolutely. 


5221. Now, to come to the samples of potted cream 
which you told us of. Were those. potted creams mainly 
obtained from grocers or from dairy shops ?—I think all 
from grocers—I am not sure about one of them, but I 
know the other five were not obtained from dairies. 


5222. You would suppose from the conditions of ihe 
trade, would you not, that boracic acid is more required 
by the grocer than it is by the dairyman?—Yes, cer- 
tainly. 


5223. You would not be surprised, therefore, if the 


grocers as a body should plead for the retention of these 
things %—No, I should not. 


5224. They are required for the purposes of their 
trade ?—I think each article that we are considering has 
to be dealt with on its own merits. 


5225. Quite so. We will confine ourselves to dairy 
products for the moment. Because the grocers are 
trying, perhaps, to usurp the functions of the dairyman 
and to capture a portion of his trade, 1t is necessary, in 
order to achieve this, that they must have the use of pre 
servatives?—Yes, partly so, I have no doubt. 


5226. It is a necessary consequence of their wishing 
to take over a portion of a trade which legitimately be- 
longs to dairymen, that they require the use of preser- 
vatives?—I think if the dairyman dealt. in this kind of 
cream, he would also have to use a preservative in it 2 
summer. 


5227. We will come to that in a moment. Have you 


Myr. 


W.C. 


Williams. 


19 Jace 


1900. 





Mr. W. C 
Williams. 





19 Jan. 1900. 





182 


taken, cr had taken, samples from the dairyman of 
exactly this kind of produce ?—No. 

5228. The dairyman, however, is a man whose custom 
leads him, I suppose, to do a much—what shall we callit ? 
—quicker turn-over trade; he is in the habit of getting 
rid.of his produce quickly, and recognises the necessity of 
getting rid of his produce more quickly than, we will 
say, the grocer /—Yes. AS ees: 

5229. Therefore, he is not habituated to the use of 
preservatives by the custom or necessity of his trade ?— 
No. 

5230. And he will not have the same predilection for 
the use of them?—He has been prosecuted in several 
instances. 

5231. By trade custom he would not have the same 
necessity to do it—by the habits of his trade?—No, he 
would not. ; 

5232. You have spoken of the use of boracic acid in 
articles like margarine and butter, which might be used 
for cooking purposes. Now, can you tell us as a chemist 
what would be the action of borax, we will say, upon 
melted butter or melted margarine ?—It would not have 
any action upon the fat. 


5233. Are you quite sure/—T think so. 
5234. Borax is an extremely feeble combination as a 
salt, is 1 not —Yes. 


5235. It has an alkaline reaction ?—Very feeble, yes. 


5236. But even although it is a bi-borate of soda, it 
still has an alkaline reaction ?—Yes. 


5257. Does not borax act chemically to some extent 
as if it were an alkali in many of its reactions ?—Yes. 


5258. What would be the effect of it acting as an alkali 
upon melted butter ?—It would tend to saponify it if it 
did anything ; but it would not do anything under the 
conditions obtaining in cookery ; I think it is very doubtful 
if it would have any appreciable effect. 

- 5239. You do not know whether it would have any 
tendency to saponify the fat?—I do not know that it 
would ; I have never tried. 


5240. I am asking you, from your chemical knowledge, 
do you not think it would saponify the fat?—If it were 
heated for a long time. 

5241. Supposing we were frying fish or something of 
that kind in melted fat containing borax, would there 
be a tendency to saponify the fat?—Possibly, a small 
quantity. 

5242. Supposing the fat were saponified and a certain 
amount of soap was formed by the hydrolysis of the fat, 
what would happen as you went on heating it ; would it 
or would it not acquire a very disagreeable flavour ?—I do 
not know whether it would or not. 


5243. Did you ever hear that the very best qualities 
of butter-scotch, for example, which, I am told, is a 
mixture of sugar and melted butter, can only be made 
by the use of butter which is absolutely free from any 
trace of preservatives? Did you ever hear of that?—No, 
f never heard of that. 

5244. It is a fact that you cannot make butter-scotch 
with a proper flavour if the butter you employ contains 
borax, on account of that saponifying action of the borax 
upon the fat and the tallowy kind of taste which the fat 
gets ; you do not know that ?—No. 

5245. You may take it from me that is a fact ?—-But, I 
beg your pardon, boric acid itself would not have any 


-action of that kind. 


5246. I did not say boric acid—TI exclusively kept myself 
from saying anything about boric acid; but no pre- 
servative, as a matter of fact, in common use is alone 
boric acid ?—That is so. 

5247. They are all mixtures, are they not, of borax and 
boric acid ?—Yes. 

5248. I am speaking exclusively of the action of borax 
on these things /—Of course saponification might be helped 
by the volatility of the boric acid. 

5249. It is not volatile except in presence of water, is 
it?—But water is present in butter. 

5250. The water will only accelerate the action; of 
course the alkali would remain?—Yes. ‘This is an aspect 
of the case I never thought of before. 

5251, You said your experience went to show that mar- 
garine very frequently, if not almost always, contained 
boric acid ?—Very frequently, but I have found it without. 

5252. I am now talking about margarine as we have it 
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defined by the present Act, you know ?—Yes, exactly, I 
understand you. 

5255. You are speaking, no doubt, of mixtures ?—Yes, 
I am ‘speaking of mixtures in some cases, but I think in 
very few cases was there more than 25 per cent. or so of 
butter fat. The great majority were margarine, as now 
legally defined. 

5254. Take margarine as it is implicitly defined by the 
law of to-day; margarine is a mixture which contains 
not more than 10 per cent. of butter fat ?—Yes. 


5255. Do you think in a mixture of that kind that pre- 
servatives are really required?—I doubt whether boric 
acid or borates are really of any service at all in butter 
and margarine. 


5256. You think they are of no service?—I am very 
doubtful if they are of any real service. 


5297. But of course in margarine it is of still less ser- 
vice than in butter?—Margarine is churned with milk, 
and therefore may be expected to contain a certain amount 
of casein, and does contain a certain amount of casein, 
which will be a decomposing centre, I take it. Certain 
samples of margarine that I have had without preservative 
have gone perfectly mouldy ; I have seen that. 


5258. Is there any necessity in the manufacture of mar- 
garine to leave the milk products in, I mean the casein 
and the others ?—One finds them in the sample. 


5259. Is there any absolute necessity in the method 
of manufacture to do that ?—I do not know ; that I could 
not say ; I never found margarine without curd. 


5260. I gather you think that margarine requires the 
presence of borax or boracic acid /-—No, I do not express 
auy definite opinion about margarine one-way or the other, 
except that the trade appears to be using it in almost 
all cases, and therefore I suppose they have to use it. 


5261. Do you really see any more necessity in the case 
of margarine than in the case of butter ; and in the case 
of butter you do not seem to see much necessity ?—I do 
not see myself so much necessity in the case of mar- 
garine. 


5262. (Chairman.) But you assume from the greater 
frequency of the preservative in margarine that the trade 
finds it more necessary to use it /—Yes. 
other point, and that is that margarine is usually made 
with less salt than \butter ; it may be that in order to 
produce a mild-flavoured article such as that, they use 
this preservative in the place of a certain amount of salt. 


5263. (Professor Thorpe.) You think there is not any 
a priori reason for insisting on the use of borax /—As 
regards the fat I see none whatever, certainly ; but as 
regards the curd, if it has any preservative value that is 
where it would be required. 

5264. From the circumstance that the use of salicylic 
acid is rapidly decreasing in. articles in which it was 
formerly used you incline, I gather, to believe that ex- 
perience has shown no absolute necessity for its use?—I 
did not quite catch the drift of your question. 

5265. I gather from what you have said that the number 
of samples of jam containing salicylic acid is decreasing ? 
—tIn jam, yes; we thought so, and hoped so, but the 
last three months have rather dashed that. 

5266. I beg your pardon; I am only talking of what 
I have read in your synopsis—perhaps you would wish 
to qualify that?—I do certainly, because since that was 
written I have found the maximum amount, namely, 44 
grains per Ib. , 

5267. Then do you think it is or is not diminishing ?— 
I do not think it is; it is only certain makers who are 
doing without it apparently. 

5268. (Chairman.) That case you have just mentioned 
would be jam made last summer, probably ?—It might 
or it might not be. 

5269. I understood that you found the maximum amount 
in a sample taken during the last three months /—Yes ; it 
probably would be this season’s jam. 

- 5270. Last summer was an unusually hot summer, was 
it not ?—Yes. 

5271. Possibly there might be a connection between 
the extra use of the preservatives and the extra heat ?— 
I do not think there is any necessity on that account, 
because once the jam is safely covered and potted there is 
not much risk of further decomposition, except from 
germs or something contained in the original sample. Ti 
depends more upon the quality of the original fruit than 
upon the heat of the weather subsequently. 
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5272. (Professor Thorpe.) Then we may gather from 
you that, assuming due care has been taken in the selec- 
tion of the fruit and in the method of boiling or other- 


5295. May we, do you think, take your figures here as Mr. IV. C. 
a fair indication of what takes place as regards milk in IV i/liams. 
Liverpool ?—Yes. 
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wise preparing the jam, such a preservative as salicylic 
acid is not required ?—Yes. 

5273, And we may further gather, I suppose, from you 
that if salicylic acid is found it is an indication of either 
inferior fruit or inferior workmanship ?—No, not neces- 
sarily, I think; in many cases I think it has become 
habitual to use so much preservative, and it is done without 
much thought one way or the other. 


5274. Would it be any great hardship to an industry 
legitimately carried on to prohibit the use of salicylic 
acid in those cases?—I do not think it would. 


5275. You think considerations of public health cer- 
tainly ought to lead to the prohibition of so comparatively 
dangerous a drug, I may say, as salicylic acid?—yYes, 
certainly, I do; especially since the salicylic acid used is 
very often not pure and contains cresotic acid, which is 
very much more poisonous. 


5276. That is the artificial salicylic acid ?—Yes. 


5277. You told us of temperance drinks in which you 
found relatively large quantities of salicylic acid ; would 
you mention again shortly the temperance drinks in which 
they may be found?’—Lime juice cordial, lemon squash, 
ginger wine, raspberry wine, orange wine, black currant 
wine, and also in ginger ale and herbal ale; I am not 
sure that I mentionea the last two before. 


5278. No I think you did not. Are any of these things 
the kind of temperance drinks that might be given, we 
will say, to children /—Certainly, they are given to children 
principally. 

5279. They are principally given to children ?—I should 
think so; 1 do not think anybody else would care to 
drink them; they are very nasty in many cases. 

5280. Poor children! If some benevolent persons took 
a school out for a treat in the country as a picnic and 
gave the children, we, will say, something to drink, 
naturally they would give them, I suppose, either tem- 
perance drinks or milk ?—Yes. 

5281. In the one case they might give them salicylic 
acid, and in the other case they might give them either 
formalin or boracic acid ?—Yes. 

5282. And in considerable quantities /—Considerabie 
quantities of salicylic acid. 

5285. And, of course, in the large quantity of milk the 
children would naturally drink considerable quantities 
also of one or the other preservatives ?—It might be so. 


5284. (Chairman.) They would also probably give them 
a quantity of coloured sweets, would they not ?—Yes. 


5285. (Professor Thorpe.) The lime juices you have 
imentioned, I suppose, were lime juices preserved without 
the use of spirit /—Yes. 

5286. In all cases?—In all cases. All these that I am 
speaking of are entirely non-alcoholic. F 

5287. Of course, you are aware that large quantities 
of lime juice go into consumption, especially in the Navy, 
which are preserved by the use of a spirit /—Yes. 

5288. In your opinion ail these preservatives that we 
are talking of are used /—Yes, 


5289. (Dr. Bulstrode.) With what total population are 
you in your capacity of Analyst and Assistant Analyst 
officially connected ?—I am afraid I cannot give you those 
figures, but they would be contained in the Local Govern- 
ment Board’s Return, if that is accessible. 


5290. May we take it that you are Analyst, or that 
you have relations from the point of view of Analyst with 
Blackpool, Blackburn, Barrow-in-Furness, Liverpool, 
Bootle, and the administrative county of Lancaster /—Yes. 

5291. Roughly, what can you put that at?—I believe 
it ig somewhere near three millions, but I am not quite 
sure. : 

5292. You think that would be about it—three mil- 
lions ?—Somewhere about that. 


5295. Have these specimens of milk of which you have 
told us here been drawn more or less indiscriminately 
from the area occupied by this population ?—About half 
of them have been drawn indiscriminately from the more 
rural part, or at any rate the county part, and about half 
of them—or rather more than half—from the city part ; 
‘rather more than half of the total would come from Liver- 
‘pool. 

5294. More than half of the specimens referred to here, 
that is to say about 400 came from Liverpoo! 1—-Yes, 
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£296. Ther the conclusion to which we may come is 
ane. a population of 650,000, is it ?—Yes, something like 

at. 

5297. Can be almost entirely supplied with milk with- 
out the use of preservatives ?—Yes, in fact I might make 
that a little stronger, because in the case of Liverpool 
the frequency has been less than these figures show. 


5298. Can you give us the figures separately for Liver- 
pool, with its population of 650,000 or thereabouts ?—I 
have not got any separate return for Liverpool, but I 
know it is less frequent. (See Apps. Nos. 28 and 29.) 


5299. The number of specimens you found borax in 
was so small that we may take it generally that Liverpool 
can—if the inference from your facts is correct—be sup- 
plied with milk without preservatives ’—Certainly. 


5500. You say 875 samples were examined for borax, 
and only 17 out of the whole number contained borax ?— 
Yes. During the first nine months of the year 1899. 
Sac Were those samples examined for formalin ?=- 

es. 

9402. And for other preservatives?—Not for any other 
preservatives. 


5503. They were all examined for borax and for for- 
malin ?—Yes. 

5304. And for borax derivates?—For all forms of 
borate. 


5505. Do yuu think the other half of this total number 
of 875 can be taken as a fair representation of the rest of 
the district for which you are analyst?—I do not think 
it could be taken with the same amount of generality 
because the number of samples purchased is very much 
less in proportion to the population. 


5306. You say that legalising the use of formalin will 
deteriorate the average quality of the milk sold ; by veil- 
ing the effect of uncleanliness, would you mean ?—Partly 
that, but also, I think, very largely because the preser- 
vation of separated milk for the purpose of adulteration 
is, to a great extent, bound up with the possibility of 
using a preservative in it. 


5507. You mean, I take it, that if preservatives are 
allowed there is less necessity for insisting upon a rigid 
cleanliness than without them ?—Yes, I do mean that. 


5508. With regard to the instance of the lime juice 
cordial in which you found 108 grains of salicylic acid in 
a gallon, could you tell the Committee about how much 
lime juice cordial a child might be reasonably expected 
to take?—I should think half a tumblerful, that would 
be about 5 ounces. 


5509. How much salicylic acid would be contained, say, 
in half a tumberful in the case of the lime juice 
cordial containing 108 grains?—It would be about 3% 
grains. 

5310. With regard to the orange wine, how much 
orange wine do you think a child might take possibly — 
I suppose that is usually taken by wine glasses, and a 
small wine glass holds about 2 ounces. 


5311. 106 grains is found in a gallon of that ?—Yes, in 


’ orange wine. ‘That, again, is something similar ; it would 


be about a grain and a-half in each wineglassful, so they 
might take 3 grains or so. 


5512. You are not a medical man, are you?—No, I 
am not a medical man. 


53135. Do you think with regard to limiting the amount 
of boric acid, there would be any difficulty from the public 
analyst’s point of view in ascertaining whether or no= 
the maximum amount has been exceeded ?—As regards 
the boric acid? 


5314. You say that you think formalin should be pro- 
hibited, and boric acid limited in quantity, and that 
samples should be labelled, “ Preserved by so-and-so per 
cent. of boric acid.”” Do you foresee any difficulty in préec- 
tice in carrying that out ?/—No, I do not see any particular 
difficulty in it. The remark quoted applies to potted’ 
ereaul. 

5315. There is no difficulty to the analyst in ascertain- 
ing a small quantity of boric acid ?—No, none whatever. 

5316. (Dr Tunnicliffe.) I think you said you obtained 
a conviction in a case of formalin ?—Yes. 


5317. Could you tell me upon what ground you got 


your conviction there /—Largely upon the ground that I 
have stated this afternoon, namely, that it was not neces- 
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sary to use any preservative at all in milk, and it was 
therefore a foreign substance and an adulteration. 

5318. On the ground of its being of the nature of an 
adulterant ?—Of its not being of the nature, quality, and 
substance of milk. 

5319. Not on the ground that it was injurious to health? 
—No; it was under Section 6 of the Food and Drugs 
Act, not under Section 3. 


5320. Did you have any evidence of the formalin in that 
case being injurious to health ; did you attempt to pro- 
ceed under that other section of the Act?—We had evi- 
dence from Professor Boyce, who is the bacteriologist for 
the City of Liverpool. He said that in his opinion it 
was injurious to health. 

5321. What I meant to ask you was tuis—the sample 
of milk which you spoke of contained a relatively large 
quantity of formalin ?—Yes. ; 

5522. As far as you are aware did if cause any injury 
to the people consuming the milk?—[ do not know 
whether it did or not. 

5323. If it had done I take it you would have known ?— 
I should not have heard of it. 


5324. I take 1t if would have been used in evidence in 
the case?—Probably it would if anything had been 
known, but the injury is not likely to be of that startling 
kind. 

5325. With regard to the sream which contained a large 
quantity of boric acid, why do you say that that was in- 
jurious to health ; did you ‘have any evidence of that fact? 
—No, it was merely our opinion; it was quite unfit to 
take. 

5326. In your synopsis you say that in one sample of 
raspberry jam, which contained no salicy ‘ic acid you 
found fungi and spores ?—Yes. 

5327. Was that sample of jam bad to the ordinary 
taste 2—No, not at all. 


5328. Did you form any opinion as to whether those 
fungi and those spores were pathogenic?—They were 
fungus spores. 


5329. Ordinary fungus spores ?—Yes. 
5550. Mould spores ?—Yes. a 


5351. These ten samples of jam that you examined 
were relatively early in your research, were they not ¢— 
Yes, those were, it was about 1897 that those were 
specially examined. 

5332. Do you happen to know the fact that a great 
deal of jam is made in this country from imported pulp ? 
—Yes. 


5335. Do you think that the addition of preservatives 
is unnecessary in such jam ?—Yes, I should think so. The 
pulp as imported is perfectly sound, and contains no pre- 
servative. 


5334. You think it might perfectly well be sterilised, 
or something of that kind ?—Certainly ; I think the hoil- 
ing would effect it ; in fact it is apricot pulp principally 
that is used in that way, and apricot jam is one of the 
jams in which we find no preservative most frequently. 


5355. In that jam which is known to be made from 
imported pulp you find the preservatives are less frequent 
than in the other types of jam ?—Yes. 


5556. Do you happen to know whether the skin of the 
lemon or the lime is usually incorporated in making lime- 
uice cordial ?—I am not certain. I cannot say positively. 


5337. (Chairman.) Have you much to tell us about 
colouring matters ?’—I think the most important point is 
in regard to copper in peas. 

5338. In regard to dairy produce, I think we need not 
trouble you, as we have had ample evidence from other 
sources. Now what have you to tell us about copper in 
peas ?—We almost invariably find that peas are coloured 
green by compounds of copper, and I think this is a prac- 
tice that requires very strict control at any rate. The 
quantity we now find is much less than used to be found 
formerly, and a very small quantity of copper seems to 
be quite effective in producing sufficient greenness in peas. 


53%9. On what do you ground your opinion that the use 
of copper is less frequent ?—It is not less frequent, but 
the quantity used is smaller. 


5340. Can you give us any evidence as to that?—In 
1892 I examined six samples, and the quantity ranged 
from 0:8 up to 24 grains per Ib., reckoned as crystallised 
sulphate of copper. In 1893 I only examined two samples, 
and that was in each case abgut a grain. Some samples 


of beans in that year contained about a grain and a half. 
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In 1895 we met with 25 grains again in one sample. In 
1897 from half to three quarters of a grain; in 1898 from 
a quarter up to 1:8; in 1899 from half a grain up toa 
single grain. I am speaking of my own personal experi- 
ence, but previously to this, Dr. Campbell Brown, who 
also signs the précis with me, used to find very much 
more than that; I believe 3 and 4 grains was not un- 
common. 


5341. When you are making an analysis for copper in 
peas what quantity do you submit to experiment ?—About 
100 grammes usually. We take about 100 grammes of 
the sample—that is 25 ounces. 


5442. I ask that because it has been represented to us 
that there is a difficulty in distributing the copper equally. 
throughout, say, a lb. of green peas, and that one part 
of it will be found more fully impregnated with copper 
than another?—The samples have always been weil 
mixed up together before any was taken out for analysis, 
so they ought to be quite uniform. Besides, 100 grammes 
is a good large quantity to take for analysis, and ought ta 
represent a very fair average of the sample operated upon. 

50345. Have any proceedings been taken ?—Yes, a con- 
siderable number of convictions have been obtained for 
copper in peas in Liverpool at one time and another. Pro- 
ceedings are taken for anything over two grains, 1 believe. 
Of course, I do not have the direction of the prosecutions, 
and I vannot give you official figures for them. At pre- 
sent they have not taken a grain and a-half into court. 
The smailest quantity that I have found is a quarter of 
a grain, and in that case the peas were certainly quite as 
green and quite fit for use—as green as anybody would 
desire to have them, and if it is possible to use success- 
fully a quarter of a grain I do not see why any more should 
be used. Also in connection with the same subject I 
made some investigations as to the degree to which the 
copper penetrated the interior of the pea, because if was 
contended that the copper remained on the surface only. 
I found that the copper got right through the outer skin 
into the interior, and also that about 40 per cent. of the 
total amount of copper was capable of being digested by 
artificial digestion experiments, the remainder of course 
being indigestible. It was contended, among other 
things, that the copper was quite indigestible and was 
not assimilated, and passed through the system without 
change. 

5344. The figures submitted in your note as to the 
analyses in successive years scarcely support your asser- 
tion that the quantity of copper now used is less than 
formerly ?—I very rarely meet with a sample now that 
contains more than a grain and a-half. % 

5345. (Professor Thorpe.) Per lb. of sulphate of copper ? 
Yes; whereas formerly 25 grains would be quite a 
common amount—and 3—or more. 


5346. (Chairman.) As lately as 1896 you took one 
sample, and it contained 2} grains?—Yes; that one was 
convicted and fined. 


5347. In spices have you found a variety of colouring 
matters!—I know that many spices are artificially 
coloured, but I have never been able to separate the 
colouring matter so as to be able to identify it. It is 
evident that many samples of pepper are artificially 
coloured, because they are of a colour that natural pepper 
never is—very often quite bright yellow; and their com- 


’ position indicates that they have been subjected to a very 


stringent washing process which has washed out nearly 
all the soluble constituents from the ash. The object of 
the colouring, I take it, is because the public prefer to 


have their pepper yellow rather than of the natural colour, 


and such pepper can be sold in preference to natural 
coloured pepper even of the best variety, spices, as a rule, 
being sold more on the basis of their colour than on their 
intrinsic value. The effect of colouring of that kind has 
no bearing as far as I can see on health, but it enables 
an inferior sample to supplant a superior one in the 
market. A similar sort of thing occurs with ginger ; 
bleached ginger is commonly preferred to unbleached 
ginger. 

5348. Do I understand you to say that the quantity 
of colouring matter is so small as to escape detection by 
analysis /—That is so in the case of pepper. 

5349. Both pepper and ginger?—I do not suspect 
added colouring matter in ginger—it is rather that the 
natural colour has been modified by bleaching for the 
purpose of conferring a different tint upon the sample. 


5350. Would you consider any good purposes would 
be served by imposing the necessity of a declaration in 
the case of an artificially coloured article?—I think in 
many cases it will serve a very good purpose in prevent- 
ing fraud, because in a large class of the cases where 
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coiouring is resorted to the sole object is to imitate some sausages and meat is not known, at any rate, to be in- Mr. IV. CG. 
other substance, or to make an article look better than jurious to health, whereas copper is. Williams. 
it really is. But I do not think that applies all round. 5367. (Prof, Th A gees © —. 

I cannot see that there is very much harm in colouring yoo, 4 sie essor Thorpe.) The copper is injurious to 19 Jan. 1990, 
butter or cheese, and certainly I do not see any harm . pee “ee. 


in colouring confectionery and fancy goods generally, 
provided the colouring matter is not injurious to health. 


5351. (Professor Thorpe.) But you would say colouring 
milk might be an offence ?—Certainly, that might be. 


5352. (Chairman.) Why ?—Because it is making it 
appear rich when it is not, or concealing adulteration. 


5353. What is the object of cqlouring butter ?—Lhe 
object of colouring butter is to make it a colour that 
people prefer to have, I take it; but it does not conceal 
the fact that it is butter or make it look like anything 
other than butter. 

5354. Does it not make it look like a richer quality 
of butter?—I do not think so. I do not think I should 
judge the quality of the butter by its colour at all—not 
as a member of the public. I would not like to have it 
quite whize. 

5455: Is it not the case that butter taken from the 
Channel Islands cattle is of a notably high quality ?— 
I have had little experience of butter taken from that 
part of the world ; it does not come up to Liverpool and 
Lancashire. 

5356. You do not know anything abcut Alderney and 
Jersey cattle ?—Only by repute. 
. 8357. Does the repute convey to you that it is a well- 

known breed of butter-producing cows’—Yes, but my 
impression is that it is rather as regards the quantity 
of butter obtained from the milk than the actual quality 
of the butter itself. 


5358. Would you prohibit the use of colouring matter 
in vegetables /—Copper in peas, I would. 

5359. Vegetables generally—peas being a veyetable ? 
—TIf not prohibited, I think that it ought to be strictly 
limited to a very small quantity ; I do not know whether 
it could be fairly prohibited absolutely. 


5360. Why not ?—I do not think they would be saleable 
without being somewhat coloured. ‘The effect of copper 
on the colouring matter of preserved peas .s certainly 
very remarkable. It seems to have an effect in fixing 
and producing an intensely green compound with the 
products of decomposition of chlorophyll formed on boil- 
ing; the effect is a great deal more than the mere green- 
ing effect of the blue salt—a very small quantity is appa- 
rently enough. 


5561. It is such an interesting chemical process that 
you would be inclined to condone it. Now, as to jams, 
have you found much colouring matter in jam?—I have 
found jam that has been dyed with a red dye, but the 
quantity and the nature of the dye [ am not aware of. 





5562. Have you found it frequently?—No, not fre- 
quently. I have also, since the proof was sent in, 
examined several materials used by butchers for colour- 
ing sausages and meat, and I shave found in those cases 
a red coal tar dye used, which appeared to be one of the 
sulphonated diazo reds, corresponding pretty closely to 
xylidine scarlet. We found this in a substance called 
“Tndian red colouring,” and in “rose-pink colouring,” and 
“olony dye,” “sausage colouring,” and another prepara- 
tion called “smokene,” a material which is intended for 
making smoked sausages without smoking them. This 
dye is a solution of borax and salt, with a trace of creosote 
added to it; it evidently would make the meat taste 
smoky, and, of course, it would be red, and also would 
be more or less preserved. 


5365. Do you think that a desirable process?—No. 
These occult processes, I think, are decidedly unde- 
sirable in the case of meat. Ido not see any necessity to 
colour meat with aniline dyes. 

5364. If you allow green: peas to be coloured with 

copper, is it any worse to colour your sausages with 
another chemical ?—It is not any worse. I do not think 
that it results in any injury to health, and I do not know 
that it indicates any particular fraud. 
. Can vou draw any distinction ‘in principle be- 
tween colouring sausages red and peas green?—There is 
this, that peas are naturally green and sausages are not 
naturally red. 

5366. Meat is more or less naturally red, is it not ?— 
Yes, but not after cooking. There is this dis- 
tinction, of course, that the colouring matter in the 
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5568. (Chairman.) You have advocated the retention 
of the practice of colouring with copper?—I did not in- 
tend to advocate its retention, but I see some difficulty in 
its absolute abolition, because I do not see quite how the 
trade can be carried on without the use of a small quantity 
of copper or some such material for colouring the peas. 


5569. ‘At all events, you speak with high admiration 
of the results?—I was pleased to find that as good a 
result could be obtained with so small a quantity, so very 
much less than had been formerly used. 


5370. You have not the same sympathy with the 
vendor who colours his meat articles for food ?—No, be- 
cause there is no necessity to colour meat with a dye, 


5371. Then, apparently—you will excuse me—the only 
ground I can see whereon you ‘base a distinction is the 
particular part of the spectrum of which the rays are 
reflected /—(No answer.) 


9572. (Dr. Tunnicliffe.) You state that you made some 
digestion experiments with copper ?—Yes. 


5575. Could you just tell us what they were a little 
more fully than you have done so far?—I treated a 
certain quantity with hydrochloric acid and Benger’s 
Liquor Pepticus. 

9574. A certain quantity of peas?—Yes, and placed 
it in an incubator for about three hours, and then filtered 
and determined the copper in the filtrate. The same 
thing with the pancreatic preparation. 


5575. And you got the result that about 40 per cent. 
of the original copper was present in the filtrate 7—Yes. 

5376. From that you assume that that proportion of 
copper would be absorbed by the stomach or by the intes- 
tines, as the case may be?—No, I do not think that fol- 
lows. It is obtained under those conditions, but, of course, 
in the presence of other matters in the stomach it might 
be rendered insoluble again, or combine with the mem- 
branes of the stomach. It means this, that about 40 per 
cent. of the copper in the peas is introduced in a soluble 
form into the stomach, and is not an inert insoluble sub- 
stance passing through the system without affecting it. 
That is the contention which I wished to test—whether 
the copper in the peas was in an absolutely insoluble 
form and would do no more harm than so much sand, or 
whether it would actually amount to the ingestion of a 
certain amount of soluble compound into the body, and, 
therefore, might be assumed to have the same effect as 
a soluble copper salt. 


5577. With regard to smokene, do you. know whether 
it contained any collidine or picoline?—J do not 
know. I had not enough of it to make that out. 


5378. Of course, if it did do so you would agree that 
it was still more to be deprecated ’—Certainly, but the 
amount of organic material of that kind was so extremely 
small that it was hardly enough to identify ; it was 
merely just enough to give it a smell. 


5379. Do you know anything about colouring matters 
in cocoa, tea, or coffee?—I have not met with them my- 
self ‘beyond the addition of alkali to certain kinds of 
cocoa to make it of a darker colour. That was the addition 
of a substance for modifying the original colour of the 
substance, but not the addition of a colouring matter. 


5380. Regarding your statement that what was 
reckoned as a quarter of a grain of sulphate of copper 
per pound is sufficient to keep peas coloured, have 
you made any time experiments—what I mean to say is, 
do you know for how long a time peas so treated would 
retain their colour ?—No ; I do not know how long they 
retain it. The peas came from France, so they were, pre- 
sumably, not recently made. 

5381. Were the peas that came from France perfectly 
coloured ?—They were perfectly well coloured. 

5382. When they came into your hands there was a 
quarter of a grain of copper to the pound ?—Of copper 
sulphate ; about one-fourth of that of actual copper. 

5383. It was reckoned as copper sulphate ?—Yes, 
it was reckoned as crystallised copper sulphate. 

5384. (Dr. Bulstrode.) How would you propose te 
regulate or to control] this question of colouring matters ? 
—It is very difficult to make a workable proposition, 

5385. Do you know that the practice is common abroad 
in Continental countries to have schedules in which eclour- 
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ing matters containing certain metals are excluded and 
others allowed ’?’—It might be possible to do something 
of that kind. I should feel inclined to admit certain ex- 
ceptions such as butter and cheese, but as a rule to say 
that only colouring for fancy purposes should be per- 
mitted. 

5386. For fancy purposes?—Yes, such as you meet 
with in confectionery and such like things. There can 
be no possible harm in that, and one would hardly like 
to prohibit that provided the colouring matters were 
harmless. : 

5387. You do not think it would be possible that what- 
ever colouring matters are used there would be risk? 
—As far as my experience goes I have never found any- 
thing injurious used of recent years; there has been 
nothing more than the ordinary aniline colours in very 
small quantity. 

5388. In former years have you found injurious sub- 
stances used ?—Yes; there used to be lead chromate and 
things like that, but that was before my time. 


5389. What is the largest amount of lead chromate you 
have found ?—I have never found lead chromate in con- 
fectionery. 

5390. I understood that it had been found in sugar- 
oranges and lemons?—It was Dr. Campbell Brown who 
found that; I never met with it. 

5391. Just reverting to preservatives for a moment, 
could you furnish the Committee with a table showing 
the population of the several towns, and also the rura} 
districts from which you draw your supplies, giving the 
percentage of the number of samples of milk analysed 
for preservatives and the percentage in which the pre- 
servatives of one and another kind were found ?—Yes, I 
daresay I could furnish that. 

5392. All these are towns in which there is a large pro- 
portion of poor people, I believe ?—Yes. 

5393. (Professor Thorpe.) Copper, I suppose, is usually 
classed as a poison, and its salts are poisonous salts, are 
they not ?—Yes. 

5394. Are iron and oxide of iron usually classed as 
poison and poisonous salts ?—No. 

5395. I gather that on your précis you say that cocoa 
nibs are habitually coloured by Armenian bole or other 
red oxides of iron?—Yes, I am not responsible for that 
statement, that is Dr. Campbell Brown’s statement. 


5396. Do you agree with Dr. Campbell Brown’s state- 
ment that “itis a filthy practice, which should be checked 
by requiring such samples to be labelled as coloured by 
so and so” ?—I do not know that I have thought much 
about it. 

5397. You do not agree with that ?—It is a matter that 
has not come before me personally. 

5398. Abstractedly do you agree that when a person 
is liable to have cocoa nibs more or less charged with red 
oxides of iron, he should be informed of that fact ?—1I 
think he should be informed of it. 

5399. Without expressing any opinion whether it is a 
filthy practice or not you think he should be informed 
of the fact?—That is an adulteration. 


5400. He should be informed that his cocoa-nibs have 


been adulterated ?—Yes. 

5401. I suppose you would equally be inclined to allow 
him to be informed of the fagt.that his peas are coloured 
with what you have admitted to be a poisonous salt ?— 
Certainly. I think they should be labelled. 

5402. What is the object of colouring the peas ?—To 
make them appear like fresh peas. 

5403. They are not fresh peas?—No, they are pre- 
served. 

5404. Therefore it is to make them appear like some- 
thing which they are not /—Yes. 

5405. Does that not strike you as something in the 
nature of a fraud ?—In the abstract it is. 

5406. Is not a customer prejudiced by buying some- 
thing which he has not asked for ?—No, because he sees 
them; he sees them in the bottle. 

5407. Supposing they were in a tin?—He sees them 
in a tin; he knows he is not buying fresh peas; he does 
nel get them in the same shop. 
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5408. (Chairman.) The consumer does not see them ix 
the bottle?—No, but the consumer usually consume: 
them at a time when he cannot get fresh peas. 


_, 9409. (Professor Thorpe.) He may or he may not: 
if he goes into a restaurant he dees not know what he 
gets ?—No, from that point of view of course he does not 


9410. Is he not prejudiced therefore by getting some. 
thing which he does not want?—The actual consume! 
may be, but the actual purchaser is not. 


5411. I suppose the things are purchased to be con. 
sumed, are they not ?—Yes, but then the person who pur- 
chases them is the person whom the law considers. 


5412. I think the terms of our reference show that 
we are rather considering the consumer, are we not ?/— 
I dare say. 


5413. No doubt the whole question is a question of 
public health that we are asked to enquire into. I think 
you wish us to believe that a person who buys stale peas 
artificially coloured so as to resemble fresh peas is pre- 
judiced ?—The person who consumes may be. © 


9414, Put it that way—the consumer is?—Yes. 


5415. And, of course, @ fortiori, he is prejudiced when 
he is consuming something which you have admitted is 
a poisonous salt ?—Yes. 


5416. IT put it to you, how can you defend the addi- 
tion of copper in peas under these circumstances ; and 
with these admissions, why do you defend the presence 
of copper in peas ?—I do not defend it. I should be glad 
if it were entirely prohibited. 

5417. I understood you in response to the chairman 
to say that at all events you were willing to condone it on 
the ground that you thought it was rather a pretty 
chemical experiment ?—I did not say that, but I am pre- 
pared to think that a quarter of a grain in the pound does 
not do any particular injury to health. 


5418. Then at all events the person buying those peas 
as if they were fresh peas—that is, the sonsumer of them 
—is prejudiced ?—That is a different point of view alto- 
gether. 

0419. Still, I am taking the whole thing as practised? 
—That is a different maiter. si AN ar 

5420. Is it a different matter? You have told us, for 
example, in the case of milk, that it is a fraud to artifi- 
cially colour milk, because it is done to make it resemble 
something which it is not, namely, a rich milk?—Yes. — 

5421. Why is it not equally a fraud to colour peas ?— 
Because the person who buys the milk has no means of 
judging ; he cannot see for himself that the milk is adul- 


_terated milk, whereas the purchaser who purchases peas 


sees for himself that he is not purchasing fresh peas. 


5422. Does he know what he is purchasing; does he 
know anything about the peas?—He knows they are 
preserved peas, and he takes them for what they are 
worth. 

5423. Under the supposition that they were or may 
be fresh peas?—No; he knows that they are not fresh 
peas. 


5424. You come back again to the consumer; we are 
dealing really with the consumer ?—Yes. 


5425. The consumer, of course, knows nothing about it. 


‘He has served on his plate some things which are green. 


and which he supposes in the innocence of his heart are 
fresh peas ?—Yes. 


5426. It is not so, and they are not fresh peas ?—No. 

5427. And the consumer is thereby prejudiced ?—Yes, 
he is prejudiced certainly. 

5428. (Dr. Tunnicliffe.) I should like to ask if Mr. 


"Williams would be good enough to furnish us with the 


reference to that conviction of formalin which I think 
is the only conviction of formalin in milk that we have 
had ?—I could get the information. 

5429. Would you kindly send the reference ?— 
Embracing what details ? 

5430. Embracing the whole case; the more we know 
the better. You can send up an account in a daily paper 
of the time?—There was no considerable account pub- 
lished, IT think. 

5431. Anything that you could furnish would of course 
be much more valuable than that, but I was thinking of 
saving you the trouble ?—I will do the best I can. 
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5432. (Chairmem.) I believe you hold the degrees of 
Bachelor of Medicine and Master of Surgery, and the 
Diploma of Public Health of the Cambridge University 4 
—That is so. 

5433. You are also a Fellow of the Chemical Society 
and Honorary Secretary of the Yorkshire Branch of the 
Incorporated Society of Medical Officers of Health ?—That 
is so. 

5434. Since 1880, I think, you have held public ap- 
pointments, including the Medical Officership of the 
County Borough of Huddersfield ?—That is so. 


5435. You are now Medical Officer of Health for the 
West Riding of Yorkshire County Council ?—Yes. 


5436. That is a large area, is it not?—Yes, that is so. 


5437. What is its population?—The population at the 
1891 census was 1,351,570. 


5438. That area includes a number of sanitary authori- 
ties, I believe ?—Altogether 162 sanitary authorities— 
13 boroughs, 119 urban districts, and 40 rural districts. 

5439. Now, the inspectors who make their reports 
to you, [I suppose /—Yes. 

5440. Have had their attention specially directed to 
the Adulteration Acts, and have generally given attention 
to the food supply of the district ?—Yes. There are nine 
inspectors in all. 

5441. Has there been brought under your notice an 
increase in the practice of adding preservatives to food ? 
—Yes. I might just say that when this Committee asked 
for information from the West Riding County Council I 
brought the matter before the West Riding Sanitary 
Committee, and they immediately authorised a special 
investigation into the matter, and I immediately pro- 
ceeded into this investigation as far as dairy products, 
milk, and butter were concerned; and that is about the 
length we have gone, but the investigation will of course 
continue now. 

5442. Your attention had not been specially directed 
to it before last autumn ?—It had been just at intervals, 
but not specially. 

5443. Then there have been no prosecutions in your 

‘district?—-None for preservatives. 


5444. What was the result of the inquiry which you 
directed last autumn ?—The result of the inquiry and also 
of a little previous experience is that the use of preser- 
vatives is greatly on the increase, especially during the 
last two or three years. We have found milk dealers and 
dairymen using it, and we have found butchers and 
farmers using it, and even tripe-dressers we have found 
resorting to the use of preservatives. In a time of hot 
weather we took seventeen samples of milk; we found 
out thirteen had boracic acid or formalin, while thirteen 
samples taken in the cold weather (in October and Novem- 
ber) were found entirely free, and yet they were taken 
under similar conditions. . 


5445. Were they taken from the vendors?—Yes, from 
the vendors. 

5446. From the shops?—In the streets and in the 
milk shops. 

5447. Were you given to understand that they found 
the use of preservatives necessary /—The majority of them 
that I have spoken to say that they are necessary. 


5448. Did they succeed in convincing you of their 
necessity !—Certainly not. 

5449. What is your opinion as to the expediency of the 
use of those articles?—I think with regard to dairy pro- 
duce they are absolutely unnecessary. That is my ex- 
perience. 

5450. You will not go further than to say that they 
are unnecessary /—Ne. 

5451. Do you think that uney are desirable ?—Certainly 
not—not in the slightest degree. 

5452. I suppose sanitary authorities enforce stringently 
the provisions of the Dairies, Cowsheds, and Milkshops 
Regulations ?—I wish I could agree with you; I do not 
think that they do very rigidly. Some of them do. bur 
others I am afraid are somewhat lax. 

5453. Evasion of the regulations is rather facilitated 
than otherwise by the use of preservatives, is it not *— 
Entirely so. 

5454. That is to say, a vendor using preservatives would 
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not be obliged to observe such scrupulous cleanliness as 
one not using preservatives ’—In my opinion that is per- 
fectly correct. I do think that often the use of pre- 
Servatives, and the great increase that has occurred in 
my district, is partly accounted for in that way. It 
makes a lazy man, for instance, think that he can use 
cold water for cleaning his vessels, instead of boiling water 
and scalding them. It saves him trouble there. I know 
that they have got wonderful ideas about the preservatives 
apart from the actual fact of their preserving the milk. 
There is, for instance, the idea of counteracting any in- 
sanitary conditions in cowsheds, the idea of their having 
some effect where the milk from a cow, say, with an in- 
flamed udder, is of a little red colour. I am giving you 
cases that have come under my own observation. Then 
there is the question of the excessive use of brewery 
grains, and their prematurely becoming sour, and the 
counteracting effect of the preservatives in that respect. 
All these ideas are in the mind of the milk producer, and 
the preservatives are practically used to conceal those 
deleterious actions. 


5455. Have you taken any quantitative analyses of 
these samples/—We have, Lut I have not given in my 
proof the quantities that were found in each of the 
samples. What I did is shown in Table A (see 
App. No. 30), which perhaps you will kindly 
look at. I took throughout the Riding a num- 
ber of articles, and of these I selected flve— 
I had half-a-dozen, but one got broken on the way. 
The table gives in the first column the name under which 
the article is sold, and I think you have the original 
labels on the bottles in your possession now; at any rate, 
I think I sent them up to your secretary. In the second 
column I give the directions for use which were placed 
on the bottles, but calculating the whole thing out to 
grains per pint and grains per pound. That is a point I 
should like to bring before you. You see there is a 
great variety of dose in the various articles. You will 
notice that in the first one, arcticanus, for butter, the 
instruction is to use 31 grains per pound, and in the last. 
one (Ramsden’s milk preservative), 125 grains per pound. 
If you take sausages you will see that of arcticanus 30: 
grains per pound are to be used, whereas of Burton’s. 
household milk and food preservative it is 45 grains per 
pound. 

5456. These preservatives, I think, are all either com- 
pounds of boric acid and borax or else pure boric acid? 
—In the third column I have given the analyses. Arcti- 
canus, you will see, consists of 85:5 per cent. of boric 
acid and 14-5 per cent. of borax, conservine has the same 
composition, and Burton’s household milk and food pre- 
servative and Coverdale’s meat preserver consists of pure 
boric acid. 

5457. I see that the last one, Ramsden’s milk preser- 
vative, you did not analyse ?—No, that was not analysed ; 
practically we had not time. 


5458. I think you have made some quantitative analyses 
of butter?—Yes. One sample of butter I have got the 
figures of. That sample of butter contained 0-77 per 
cent. of boric acid ; it was bought as butter, and it turned 
out to be partly margarine with this boric acid added to: 
it. That is a point that I want to bring out—that it seems 
from our experience that it is more frequently those 
samples that have been adulterated in some way that pre- 
servatives are used in, than it is the case with practically 
good genuine fresh milk and butter. 


5459. I see that in the notes with which you have sup- 
plied the Committee you say that you have known as much 
as 20 grains of boric acid to a pint of milk ?~Yes, I have. 

5460. Do you remember how you gut that sample ?—It 
was taken just in the ordinary way. 


5461. The ordinary way might lead you either to a 
large vendor or to a small retailer ?—In this case it was a 
small retailer and distributor of milk in the country. 
Most of our samples are taken from these smaller distri- 
butors throughout the whole of the West Riding. 


5462. It looks as if this extraordinary quantity had 
been put into the milk as it passed through successive 
hands?—That is my opinion. More than that, in the 
samples I have given you you will see that dredgers are 
utilised. I have known a butcher, with a dredger, after 
the cow is killed, immediately dredging the whole of the 
carcase with it. We discovered that’about two or three 
months ago. In the same way with milk they are 
beginning to use these dredgers with no reference what- 
ever to the dose. Now, will you kindly look at the last 
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column of Table A? You will see from that that any 
man reading what is on the bottles is allowed to believe 
that arcticanus is “absolutely harmless and pure,” that 
conservine is “harmless and effective,” “safe and reli- 
able,” “none need be afraid to use it.” The next pre- 
servative is “harmless and effectual,” and the last one 
is “totally harmless to the most deiicate child”—and yet 
one is advised to use 11 grains per pint of milk. 

5463. I think you said no proceedings had been taken? 
—We were contemplating proceedings ; in fact, my com- 
mittee had given me instructions to take some proceedings 
in the matter, but then this Committee began its work, 
and we thought it advisable to simply proceed with our 
investigations, because if we had taken proceedings then 
some of the vendors of course would have given over 
using it no doubt, and therefore the results of the inquiry 
would have been fallacious. 


5464. You have practised as a surgeon, I believe, as 
well as a physician?—Yes. Practically the whole of my 
life has been spent in public institutions and in health 
work, but at home I have several relations, medical men, 
and I used in my earlier days to work with them. 


5465. Have you formed any opinion as to the effect 
upon the community of the indiscriminate use of pre- 
servatives?—Yes. From what experience I have had I 
think there must be some effect. I have attempted some- 
what argumentative.y, I might say, but still, at the same 
time, I think I have brought it so far as that perhaps you 
will think my figures are towards that point—I have 
attempted, as I say, to prove that this rapidly increasing 
use of preservatives in every article of food that you can 
lay your hands on has something to do with the public 
health. I have done that by taking milk alone and its 
effect on infantile mortality. Will you kindly look at 
Table B (see App. No. 30). This I attempt to show 
the relationship. I take twenty years, from 1878 to 1897 
inclusively, and I divide that time into five year periods. 
I show in that table that the number of deaths of infants 
under one year per thousand births has been in the first 
period 142, in the second 143, in the third 146, and in 
the fourth and last 152. So that you see instead of 
having any improvement we are going very much towards 
Table B (see App. No. 50). There I attempt to show 
by another set of figures in column 4 of Table B. Assum- 
ing that ihe infantile mortality in the period 1878-1882, 
namely, 142 per thousand, had been maintained, in the 
next period we would have saved over 4,481 infant lives ; 
if that rate, 142 per thousand, had been the rate of 
the third period we would have saved 17,788 infant lives ; 
and if that rate of 142 per thousand had existed in the 
last period we would have saved no less than 45,641 infant 
lives. In the fourth column I show that while we have 
this great increase in the deaths of children under one 
year of age, whose food is principally milk, we have at 
the same time a remarkable decrease in the general death 
rate, the average general death rate per thousand living of 
all ages decreasing from 203 in 1878-82 to 17-8 in the 
last period 1893-97, these percentages representing a 
saving of several hundred thousand lives. Of course, the 
question then arises, what are the factors that are pro- 
ducing this increased infantile mortality? I daresay 
medical men would immediately say that it is a question 
of factory employment ; then there is the question of the 
servant difficulty, and of mothers going out to work more 
than they used to go, the result being that the child is 
neglected at home. On that I would say that this factory 
employment, and the employment of mothers away from 
their homes otherwise, goes on the whole year round. 
Now, I am going further to attempt to show that the in- 
crease is practically limited to the third quarter of the 
year, the third quarter of the year being the quarter in 
which the maximum amount of milk is used amongst 
children, and probably I am going to show to some extent 
that although it may not be the factor, still the use of pre- 
servatives in milk does to some extent play a part in the 
»roduction of this enormousiand startling sacrifice of infant 
iife during the third quarter of the year. I would ask you 
to kindly look at Table C, where I attempt to show 
that (see App. No. 30). In the first place I have 


given you the figures for England and Wales, 
then for thirty-three large towns. then for five 
county boroughs in the West Riding of York- 


shire, and then for the West Riding Administrative 
County. Why I have chosen those is because I think 
that in the first (England and Wales) and the last (the 
West Riding Administrative County) you will get the 
rural element, whilst in the second and third (the thirty- 
three large towns and the five county boroughs in the West 
Riding) practically it is industrial. If you look at the 
second column, giving the number of infant deaths under 
one year per thousand births, during the eight yee- 
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1891-98, you will see that in England and Wales it was 
io2, in the thirty-three large towns 171, in the five county 
boroughs 176—the two latter coming very near one another 
—and in the West Riding Administrative County 154, . 
which corresponds more to the infantile death rate in 
England and Wales. Now, if you break that up into 
quarters and take an average of the first quarters of the 
eight years, you will find that in Hngland and Wales the 
death rate was 147, in the thirty-three large towns 152, 
in the five county boroughs 154, and in the West Riding 
Administrative County 145. If you take the eight second 
quarters in the same way practically you find similar 
figures. Jf you take the eight third quarters in the same 
way, you iind an enormcus increase, namely, 183 in 
England and Wales, 229 in the thirty-three large towns, 
259 in the five county boroughs, and 171 in the West 
kiding Administrative County. Going to the eight fourth 
quarters you see the corresponding figures are only 150, 
163, 165, and 161. If you go further into the analysis of 
those figures which I have here worked out in detail you 
will not only find that practically the whole of the increase 
is in the third quarter, but you will find also that in the in- 
fantile mortality there has been practically an improve- 
ment in the last eight years in the first and second 
quarters, while in the third quarter it has gone on in- 
creasing till the last year in the West Riding, when it was 
no less than 224. With regard to the eight fourth 
quarters you will see that the figures are stationary. 
Therefore, my argument is this, that you have in the 
first, second, and fourth quarters stationary figures cr 
improvement, and in the third quarters you have a re- 
markable excess of the infantile death rate considering the 
great sanitary progress that has been made, and the im- 
provement in the general death rate. This increase in 
infantile mortality in the third quarter must be due to 
scmething unusual, and the question is what is that which 
is unusual? .As far as I can see the use of preservatives is 
unusual, and is growing every day, and, therefore, I am 
inclined to put down some of this infantile mortality 
during the third quarter to the excessive use of preserva- 
tives during that quarter, that is, during the hot season 
of the year. 

5466. You have already spoken as to the excessive use 
of preservatives in your district—the West Riding of 
Yorkshire ?—Yes. 


5467. I see that you go outside that in order to found 
inferences from the statistics, and you take thirty-three 
large towns /—Yes. 

5468. Those, I presume, 
mingham ?—They do. 

5469. Are you aware that in Birmingham the use of 
preservatives is absolutely prohibited in milk ?’—Now, but 
not at the period of these figures—up to 1898. 


5470. Not up to 1898 ?—That is so. That is one of the 
reasons why I have stopped there. I looked at the in- 
fluence that the investigations of this Committee might 
have, and therefore I have gone back to that year. 


5471. Then you look forward with interest, no doubt, 
to the effects of the prohibition of preservatives on the 
Birmingham returns in the future ?—I shall. 


5472. That will be a rather interesting test of your 
theory 7/—Yes, it will. 

5474. Is it, however, safe to assume that in all those 
thirty-three large towns the use of preservatives was as 
general as it has proved to be in Yorkshire ?—From what 
i know going throughout the country and conferring with 
my brother medical officers I think I am justified in 
assuming that. There is one qualification that I have 
found out in the West Riding, and that is, where co- 
operative societies are most in existence. There the least 
amount of preservatives seem to be used, because they 
seem to get rid of their stock much more quickly. I do 
not know whether there is anything in it, but I have found 
that out from my figures. 


5474. (Dr. Bulstrode.) Could you tell us for how long 
in the past the chief incidence of infantile diarrhoea has 
been upon the third quarter of the year ?—Yes, I have the 
detailed working here. Do you desire it in England and 
Wales, or in any one particular district? 


5475. Take England and Wales?—In England and 
Wales it has practically been so all through ; but it is 
rather difficult to follow the figures. 


5476. It is sufficient to say, perhaps, that the excessive 
incidence of infantile diarrhoea has been in the third 
quarter all through ?—That is so, practically all through— 
and it is more so in the last four or five years. 


5£77. T take it that you would hardly wish to establish 
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that infantile diarrhoea, that autumnal diarrhoea in other 
words, is due to the use of preservatives, ‘but that you 
wish to establish that the use of preservatives may be a 
factor in preventing infantile diarrhoea from faling—is 
that your position/—Yes, that is so. I also hold this 
position, that the use of preservatives, allhough it pre- 
vents perhaps the milk becoming manifestly and visibly 
sour, at the same time may not prevent other action in 
the milk going on which is deleterious to the infant. 


5478. You mean, I take it, that you do not necessarily 
regard the ordinary indices of decomposition in milk as 
a gauge of the mischief which may be taking place ?—N ot 
necessarily so. 

5479. Can you give us evidence in support of 
that view?—One case that I recollect distinctly is 
a case of the concealment of insanitary condi- 
tions, as it were. The milk vendor in the place said te 
me that he got his milk from three farmers, and he com- 
plained that one farmer’s milk became sour very much 
sooner than the others; in fact, that it would not keep 
till the evening. {went to that man’s farm after hearing 
the complaint,and when I got there it was just at milking 
time, in the evening. I saw the milk-can there standing 
in the middle of the cow-walk in the cow-shed, and not 
very far away there was a cartioad of brewers’ grains. 
I suggested to the man the advisability of taking the can 
out of the cow-shed and of removing the brewers’ grains, 
because of this complaint. He said: “Oh, no; I have 
been keeping my milk for many a long year in this way, 
and I have had no complaints.” “That does not alter 
the case,” I said. I suggested to him that he might find 
out that it was due to some herb in the fields. That he 
was not disposed to listen to. Ultimately I persuaded 
him to keep the milk outside the cow-shed always in a 
proper place, and to remove the brewers’ grains. I heard 
no more complaints afterwards. I spoke to the seller of 
the milk subsequently, and he said the milk after that, 
whatever had been done at the farm, had kept much 
longer. Whether the original complaints were due to 
the insanitary condition of the cow-shed I cannot posi- 
tively say, but the assumption is that there was something 
in that. 


5480. Is that the only fact which you can put before us 
in support of the statement as to the lactic acid being the 
only indication of decomposition ?—Yes, I think so. 


5481. With regard to this excess of infantile diarrhoea 
in the third quarter, could you tell the Committee whether 
that has been so practically always ?—Yes, practicall 
always. / 

5482. When to your knowledge did the use of preserva- 
tives become at all general?—I should think that it is 
within the last seven years that I have known that pretty 
general. 

5485. Then your figures would seem to show that there 
was some cause operating before that time ?—Yes, I quite 
admit that. 

5484. Do you think that is possibly due to the presence 
of preservatives which could not be detected ?—No, I say 
we are not improving. We are getting more and more in- 
fantile mortality as years goon. No doubt if you take the 
previous fifteen or twenty years you will find that the in- 
fantile mortality was greatest also in the third quarter, 
that being due to other causes such as the decomposition 
‘of milk and so on. But when you take into consideration 
that during the first, second and fourth quarters there is 
no increase, and there is practically an improvement in 
the infantile death rate, I say that this excessive infantile 
mortality in later years must be due to some unusual cause, 
and that unusual cause I put down to the increasing use 
of preservatives. 

5485. If this thesis of yours is true, you would expect 
_ to find, would you not, in the figures for Birmingham. and 
for Liverpool a very material diminution in infantile 
mortality /—I do not know about Liverpool. I might in 
Birmingham. ; 

5486. If they have followed the same course in Liver- 

1 you would adduce the same arguments as regards 
jiverpool as you have as regards Birmingham, and you 
would expect that the action they have taken there would 
lead to a marked diminution’—Yes, but I do not think 
that you can really argue from a city like Liverpool. The 
administration of a place like Liverpool is so very diffi- 
cult, even in the way of the use of preservatives. In a 
great deal of what passes into Liverpool I should think 
there are preservatives in spite of the administration of 
the city—there must be. 


5487. We may tell you that in Liverpool, during the 
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months when infantile diarrhoea is the highest, assuming 
that it follows there the usual course, there would be no 
preservatives at all used in the milk. We gather that 
from the fact that none were detected, although a con- 
siderable number of samples were examined in the months 
of July, August, and September?—They must be par- 
ticularly honest folks there. 


5488. Furthermore, perhaps we might point out that 
out of 875 samples of milk which had been taken from 
Blackpool, Blackburn, Barrow, Liverpool, Bootle, ani 
the administrative county of Lancaster during a whole 
year, only seventeen were found with preservatives in. 
I only mention that to show that if your thesis is a true 
one it is probable that in the next figures we get, that is, 
in the figures for the last year, we may find some indica- 
tion of improvement in those districts ?—I hope so. 

2489. During what time are preservatives mostly used ; 
do you know ?—Of course our enquiries have been limited 
to what I have done. It scems to be in the hot weather. 
In the month of September, when we took those samples, 
we found out that over seventy per cent. had preserva- 
tives in them ; but when we came to the cold weather and 
tcok a few samples—we took thirteen samples—we found 
out that they were practically free from preservatives. 


5490. What class do you think would be most likely 
to get the preserved milk?—I think that the working 
classes are likely to get the preserved milk, because, as 
I attempted to show, it is generally the milk that has 
been adulterated to some extent that these preserva- 
tives are found in more than in the genuine milk; and 
Ge aay milk is the milk that goes to the better class 
trader. 


5491. We have been told that the infantile diarrhoa 
in the large towns is due, not to preservatives, but to 
decomposed milk—I mean that parfially decomposed 
milk, not recognisably decomposed, which is sold 
amongst the poor; do you think there is very much 
evidence in support of that ?—I think there is some evi- 
dence in support of that undoubtedly ; I quite agree 
with that. 


5492. If that were true, and the effect of preservatives 
tended to check the decomposition of milk, would you not 
expect to find some diminution of infantile mortality 
since the introduction of preservatives ’—No, I do not 
think so, because the increased use of preservatives, I 
think, counterbalances any good that they might have 
overcome in the way of postponing decomposition. 

9495. Do you think that the decomposition goes on 
in spite of the preservatives?—I do not say actual de- 
composition, but some other changes in the milk may 
go on in spite of them. 


5494. Which may produce diarrhcea?—Yes, 
may. 

5495. Your knowledge of the extent to which they 
are used at present would not be very great?—No, not 
very. 

_ 5496. You are proposing to carry on your investiga- 
tions over another hot season, I understand?—Yes, for 
two or three years, I hope, we will carry this on now. 

5497. Do you think that it will give you much further 
information /—I think so. I think it will help us anyway 
to find out if the prevalence is confined to the hot weather. 

5498. You say in your synopsis: ‘The use of preserva- 
tives means increased profits by maintaining saleable in 
the eyes of the public that which would otherwise be 
refused ” /—Yes. 

5499. Would not refrigeration, sterilisation, and pas- 
teurisation come under the same argument?—No, I do 
not think so. 

5500. Assuming that the preservatives are used pro- 
perly, I take it, that the object of all these processes is to 
prevent multiplication of germ life ?—That is so. 

5501. Then why would you not put them all in the 
same class ?—Because those that generally use sterilisation 
and refrigeration do it immediately with the fresh milk. 


5502. Provided the preservatives were added to the 
fresh milk what would be the difference between the one 
and the other process?—The one would be that in the 
sterilisation and refrigeration there is no deleterious 
agent added, and in my opinion the boric acid which is 
added in the preservative is deleterious. 


5503. That, of course, is what we are inquiring into ?— 
Yes. I had my attention drawn pretty sharply to that 
immediately after I graduated. It was the custom at 
home in a very large practice to give honey and borax, 
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and in looking up for the preparation of this I found in 
the British Pharmacopeeia that it was made up with 
boric acid; and I made it up with boric acid. A month 
afterwards my uncle returned to the practice, and found 
there was a number of severe cases of diarrhoea, and from 
his experience of over 50 years he immediately said that 
he had no doubt that the boric acid was the cause of the 
persistence of this diarrhoea in the children. 

5504. Was that your opinion ?—Yes, it was my opinion ; 
of course, I agreed with him. 

5505. How much boric acid was each child taking, do 
you think, at that time? That is important. If you 
could supply the Committee with evidence—I mean cir- 
cumstantial evidence—which points to that having been 
the case or likely to have been the case, it would be 
yaluable. Could you tell us about how much each child 
would be likely to take ?—I do not know that I could tell 
you how much, because in a country district, when one 
is very busy, dispensing is not very accurate with regard 
to such applications as a mouth wash. 

5506. You say that 54 grains of boric acid in a pint of 
milk would be dangerous; do you think that is a danger- 
ous amount ?—Yes, I think that is a dangerous amount. 


5507. Supposing there were 54 grains in a lb. of butter, 
how much boric acid do you think an ordinary adult would 
take in the course of the day through that alone ?—I think 
he would perhaps take about three ounces of butter a 
day in one substance and another, puddings and so on. 


5008. It would not be very much boric acid from that 
alone ?—No, not from that alone. 

5509. You say in your synopsis: “The proportion of 
treated articles to the daily dietary is an important factor. 
In infancy or in sickness the dietary consist almost en- 
tirely of articles such as milk, which has been doctored, 
and thus the proportion of actual preservative to the total 
amount of food consumed would be increased.” Do you 
see very much danger to invalids and infants from the in- 
discriminate use of these preservatives /—Most certainly. 
As I mentioned, it is a custom now to order cream. I 
have lately met friends whom the doctor has ordered to 
take a tablespoonful of cream twice or three times a day ; 
it is becoming fashionable. 

5510. For what ?—In cases of consumption, where the 
patient could not take cod liver oil. A young solicitor 
only about three months ago was ordered by a doctor a 
tablespoonful of cream, and when I mentioned this case 
about preservatives he was very anxious to give up the 
cream. But I dissuaded him, and asked him to go on 
with it, because I had had a little sample of it, and had 
found out that there was nothing in the cream whatever. 


5511. Do you think this question is of importance 
chiefly in relation to invalids and infants, or do you think 
it affects the whole community ?—I think if it is going 
on at the rate it is going on now and progresses, we cer- 
tainly will have injury to the public health ; but the evi- 
dent injury at the present moment is to invalids and to 
children. 

5512. The evident injury would you say ?—Yes. 


5515. Would you say there is much actual evidence 
pointing to the ill-effects of any one preservative—actual 
evidence so far without discussing the presumptive eyvi- 
dence ?—I would not say much; I say there is evidence. 
Of course the information with regard to the physiological 
effects is scarce, but one does come across cases where 
you cannot but assume that the action of the boric acid 
has been prejudicial. 

9914. You are conversant with all the physiological ex- 
periments, I take it ?—Yes. 

5515. In what direction do you think they point so far ? 
—I think that they point to injury. 

5516. Which more particularly—would you quote the 
experiments that you consider most point in that direc- 
tion?—I think that the experiments on formalin have 
undoubtedly proved that that is injurious. 

5517. Whose experiments now are you referring to ?— 
Liebreich’s experiments with regard to formalin, I think. 
I cannot exactly give the name of the investigators, 
although I have read them all. 

5518. You say further on in your synopsis: “ Any pre- 
servative to be effective in retarding or preventing putre- 
facticn, must have some injurious influence upon the 
delicate digestive organs of many people—e.g., infants 
and invalids.” ‘Would you still say “must have” ?7—Yes, 
I think I should, knowing as I do a good deal about dis- 
infectants and these things, I think boric acid would 
have that effect. 7 
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5519. I gather it is your vpinion that if cleanliness j 
. . e 
the preparation of milk were properly enforced theron 
ote the apne, there prouid be no need for preservatives } 
—Yes. pink hei iS si 
ia 0 a Jarge extent their use now is simply 


5520. For the results of dirtiness %—Yes, of OirriSie» 


5521. Have you any detailed knowledge of the mj 
we a af Pe es of milking fab ee eatast 
—fretty well ; ave bee gst i 
ide eens n amongst it myself all my 

9522. In your knowledge is there much cooling of the 
Ride on ?—It is increasing every day in the West 

5523. It is increasing there, you say?—~Yes, as the 
farmers are getting to know more about it. Just as the 
information which is spreading about with regard to pre- 
servatives is causing their use, so as information spreads 
about with regard to refrigerators they are increasingly 
made use of. It is simply a question, I think, to a large 
extent of the spread of knowledge. 


5524. It has been used as an argument in favour of the 
use of preservatives before this Committee that there is 
a great difficulty in getting a proper water supply in many 
of the dairies ; would you regard that as an argument in 
favour of using preservatives ’—Certainly not; I would 
say it is an argument in favour of obtaining a proper 
supply of water—which they all can get, although it may 
be a question of cost. 


5925. Is it not practically compulsory upon all dairies 
and cowsheds to have a proper water supply under the. 
Dairies, Cowsheds and Milk Shops Order ?—That is, the 
regulations ? 

5526. It is a part of the Order itself, not a part of any 
special regulations, is it not?—Yes, it is a part of the 
Order. 

9927. (Dr. Tunnicliffe.) You say that the suckling of 
children by mothers, in your district at any rate, is 
greatly on the decrease ?—Yes, that is so. 

5528. Do you know anything about the relative use in 
your district of tinned milks?—Yes, I know some little 
about it. We had an instruction to take up a case of 
ee of one of the largest farms that we could 
hink of. 


5529. I may stop you there perhaps; I may take it 
that you agree that its use is very extensive ?—It is in 
certain quarters. 

5530. And increasing ?—That is so. 

5531. Are you aware of the relation so far as the pre- 
sence of preservatives is concerned between tinned and 
fresh milks?—No, we have not got that length in our in- 
vestigations yet ; we intend to take that point up. 

5552. Therefore it will be news to you when I tell you 
that 83 samples of tinned milk—condensed milk, so called 
—were examined for preservatives, and in no instance 
was a preservative found in them ?—Yes, but I should not 
be surprised. 

0535. At what time of the year do you think the use 
of tinned milks would be most prevalent, speaking a 
priori ?—lI think that those who rather use the tinned 
milks generally use them thg whole year round. 


_ 5544. You think they are’used the whole year round 
indiscriminately ?—Yes. I think that the class of people 
who do use those milks use them the whole year round. 
_9555. Are you aware of the fact that many of these 
tinned milks are not only insufficient from the point of 
view of their nourishment, but contain large quantities of 
fermentable sugar and other irritant substances from the 
point of view of digestion ?—I quite agree with vou. 

5536. Do you not see to some extent in this extended 
use of tinned milks an explanation of the fact that the 
infantile mortality from diarrhoea has been kept up ?— 
No, not to that extent. The use of tinned milks in the 
West Riding is largely due to its use for tea and so on in 
the better classes. The working man is not the man 
who goes in for the tinned milks ; it is the better classes. 
of society. 

5537. That is your experience ?—That is my experience,. 
but only my experience. 

5538. May I ask if you ever have had any connection. 
with a children’s hospital?—Yes, 1 have. 

5539. In recent years ?—Twelve years ago: 


5540. Perhaps it will be news to you to know that 60 
or 70 per cent. of the poor people in London. use tinned: 
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milks?—No, I know that they use them very greatly in 
London. 

5541. For children, I mean ?/—Yes, I know that they do 
here. 


5542. Still under those circumstances you still refuse 
to think that the tinned milks have anytuing to do with 
the diarrhoea /—No, I quite agree that the tinned milk 
foods in London are greatly used. All that I say with 
regard to the use of preservatives is that they are not 
the principal factor, but that they play a part in thin 
otherwise unexplainable increasingly high mortality 
throughout the country in the third quarter of the year. 


5543. You would expect any cause that tended to pro- 
duce diarrhoea, whether it were due to the infant being 
ill, or to the introduction of some irritant, to operate in 
the third quarter of the year, would you not?—I do not 
follow you there. 


5544. Children at that time of the year are more 
susceptible to diarrhcea, whatever may be the cause, than 
at any other time of the year?—No, I would not alto- 
gether say they were more susceptible ; it is due to the 
conditions of course ; the climatic conditions render them 
more susceptible. 


5545. That is what I mean?—Under certain climatic 
conditions and under certain sanitary surroundings I do 
not see why they should be more liable to diarrhoea in 
the third than in any other quarter. 


5546. The climatic conditions obtaining in the third 
quarter of the year are more favourable to the develop- 
ment of diarrhoea than the climatic conditions obtaining 
in the other quarters of the year?—That is so. I quite 
agree that they hasten decomposii:on. 

5547. You still think that because a preservative has 
an inhibitive action upon the health of a low organism 
it must necessarily interfere with digestion ?—That is my 
humble opinion. 

5548. Can you give us any reasons for that opinion ?— 
Only this, that in my work with disinfectants if any 
agent like boric acid will attack these low organisms like 
the fungus and moulds, I think they will attack the 
epithelium and other fine membranes in the digestive 
tracts. 

5449. You are familiar with the action of potassium 
bromide as a drug, I take it ?—Yes. 

5550. You are familiar with the fact that it acts upon 
the ganglion cell and not upon the nerve ending ?—Yes. 
that is so. 

5551. Structures which are to a certain extent alike ?—- 
Yes. 


5552. Would you still hold then that a substanceglike 
boracic. acid would not discriminate between a putrefactive 
organism and so different a thing, from a protoplasmic 
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standpoint, as the secreting cell of the gastric mucous 
membrane ?—My position is that in experimenting with 
boracic acid when individual doses and so on are taken as 
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they are when boracic acid is in everyday use. Here you 
are having boracic acid mixed with practically every article 
of diet—mingled with the food, remember. Ina medicinal 
dose you take it some time before or some time after 
your food, and it is not dealt with in the same way, but 
taking it constantly, permanently, and indiscriminately, 
and those men being allowed to use it as they Kke— 
“ Because one man uses it I must use it,” one man aping 
the other, there seems to be no finality in the use of 
these preservatives unless it is stopped. 


5555. (Chairman.) As I understand, you do not found 
more than a suggestion upon the increased rate of infant 
mortality in recent years?—No, my idea was to take 
up some point which perhaps had not been done before. 
I just looked for some point that had not been taken 
up, and I worked this one. 


5554. You are aware that that phenomenon has already 


been made the subject of discussion ?—I know it has been 
made a matter of discussion. 


5995. You have heard the conclusions to which the late 
Sir Richard Thorne pointed as not impossibly connected 
with the milk supply ?—No, I did not know that. 


5556. That it might arise from the fuller milk supply 
of the population being also a more constant source of 
infection from tuberculosis ?—With all respect to the late 
Sir Richard Thorne, of course, tabes mesenterica is a much 
less cause than boracic acid, I think. I prefer my own 
theory with regard to diarrhcea. 


9557. (Dr. Bulstrode.) With regard to this question of 
diarrhea, have you made a study of the diarrhceal curves 
in places like Copenhagen, Brussels, and Vienna, where 
no preservatives are used 7—Not intimately. 

9558. Can you tell the Committee any way in which 
you think they point ?—I have looked at the figures, and 
taking my general reading it struck me that the infantile 
mortality in those places is less, comparatively speaking, 
than in our third quarter. | 


5559. (Dr. Tunnicliffe.) You recommend, I understand, 
sterilisation of milk ?—I do. ; 

5560, Are you aware of the fact that sterilised milk 
is less digestible than fresh milk ?—I do not know that 
it is less digestible—I do not see that it is. 

5561. There is strong experimental evidence to that 
effect, and I ask if you are aware of it?—No, I am not 
aware of it. I know that in Ripon City they have begun 
to sterilise their milk, and they are using it very freely, 
and they are increasing its use every day, even amongs? 
the working people, and they like it very much. 


Mr. Orro Hruner, called; and Hxamined. 


5562. (Chairman.) You are public analyst for Notting- 
hamshire, West Sussex, the Isle of Wight, and the 
Boroughs of Derby and Ryde, I believe /—Yes. 


5563. And you are also a Fellow of the Institute of 
Chemistry /—Yes. 

5564. I believe you have made prolonged investigations 
into the prevalence of preservatives?—Yes, I have dur- 
ing many years tested very many samples, I believe I may 
say a good many thousand samples of articles of food for 
preservatives. Formerly, for a long time, I kept 
statistics about the prevalence of these preservatives, but 
I have not done so latterly. That was mainly in relation 
to butter. I have tested many other articles, but as to 
butter I have examined a very large number. 


5565. We have received a great deal of evidence on the 
subject of preservatives in butter, and I think we are 
tolerably familiar with the various practices of the trade ; 
have you any observations to make on the subject ?—I 


‘may say that I have not seen the full reports of the 


evidence given before the Committee, and, therefore, no 


- doubt, have included many things in my précis which were 


unnec By far the greater proportion of the 


‘samples of butter I have examined contained a preser- 


vative ; I daresay I may say at least 90 per cent. of all 
the samples which I have examined did. 

5566. Is that preservative generally one of the boric 
compounds ?—I may say always. I have examined fre- 
quently for other preservatives, but I have found none, 
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except salt of course. The quantities which I have found 
are sometimes very small, sometimes amounting to as 
much as one per cent., but mostly being about half a per 
cent., or a little over. 


5567. Ilbelieve you havealso tested butter for the pre- 
sence of colouring matter ?—Yes, frequently. Nearly all 
the butter as we get it in the South of England is 
coloured ; in the Midlands [I have sometimes met with 
uncoloured ‘butter. 


5568. Have you found any colour prevalent except 
annatto’—Yes, lately in very many cases I have found 
an aniline colouring matter. A few years ago it was en- 
tirely annatto, but now it is a substance something akin 
to methyl orange or some aniline colour in very small 
quantity. 

5569. Those are supplied, I suppose, to the manu- 
facturer in the form of some patent colouring ?—Yes. 


5570. Do you think they are ever present in sufficient 
quantities to be injurious to the consumer?—No, I think 
not ; the quantity is exceedingly small. 


5571. Even of such substances as Martius’ yellow ?—I 
have never met Martius’ yellow in butter, and it has 
never been used to my knowledge. At the same time, I 
may say that it is very difficult, with the quantities of 
butter at the disposal of the analyst, and the very small 
quantities of colour that are used, to identify such a 
colour. I have had many samples of colour submitted tc 
me in the state of colour not mixed with the article of 
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food. I have never met Martius’ yellow, which is a 
poisonous colouring matter. 

5572. Have you found any colouring matter in milk ?— 
Yes, it is continually present—almost invariably in the 
London milk. 

5573. Do you think that is a desirable practice ?—No, 
I think it is a deceptive practice, and undoubtedly was 
due originally to the milkman being anxious to hide the 
blueness of hismilk. Atthe same time, it is such a uni- 
versal practice now that the consumer would probably 
refuse the natural milk if he got it. 


5574. Is that any argument for regulating or prohipit- 
ing it?—No. I do not like the practice. At the same 
time it is not a matter which I think calls for urgent 
attention. I would rather see it done away with than 
retained, however. 


5575. It is to this extent fraudulent, is it not, that it 
simulates a superior article to an inferior one ?—Yes ; 
originally the intention was fraudulent. 


5576. (Professor Thorpe.) You have, I know, such a 
very large experience in these matters that, although it 
is getting late in the day, you will not mind my asking 
you a few questions, as we should like to get the benefit 
of your experience. It is within your experience, is it 
not, that cream which is sold by milkmen is, as a rule, 
free from preservatives ?—Yes, that is my experience ; I 
may say at the same time that I have met preservatives 
in milks which have been sent to me by inspectors in the 
aistrict which I work, but a very large number were free 
from preservatives. I rarely find preservatives in milk. 
My experience, such as it is, differs from that of my 
colleagues in other districts. I have found both formalin 
and borates, but not frequently. 


5577. Of course, your work as a public analyst is very 
largely connected with what we may call country and rural 
districts ?-—Quite so. 

5578. (Chairman.) Does it include Nottingham ?—It 
does not include the borough of Nottingham. 

5979. (Professor Thorpe.) So that, of course, you are 
practically dealing more particularly with country milk? 
—Yes. 

5880. Would you infer from the fact that such samples 
as you do get of milk are free from preservatives, that 
there ought to be no essential necessity for the use of pre- 
servatives?’—I do not see any necessity whatever for 
them. 

5581. Coming now to the question of cream, is your 
experience also confined to cream obtained from milk sup- 
plied in country districts ?—Of course I have experience 
of cream from there also, and I have found no preserva- 
tives there. I have had numerous samples of milk and 
cream from a very large dairy company in London, which 
I have been advising for many years, and I have found no 
borax or any other preservative. 


5582. Have you taken any samples of cream from 
grocers 7—I have taken very many. 

°5583. Do you find that they, as a rule, contain pre- 
servatives ?—Almost without exception. 


5584. And that preservative is what?—It is always a 
boric preservative. I have analysed many of the preser- 
vatives which are sold to the trade, and they are, as a 
rule, mixtures of borax and boracic acid made in a parti- 
cular way ; they are neither pure borax nor pure boracic 
acid, although both occur in them. In those creams there 
are always borates. I have determined the amounts in 
many cases, and I have found them up to about 0.8 or 0.9 
per cent., which would mean 56 grains per pound, or 
thereabouts. 

5585. I believe you have a considerable professional 
connection with certain distributing houses—produce 
merchants and others ?—Yes, I get a great many samples 
from them, mainly as applying to butter. 

5586. As a result of that experience, are you led to 
infer that the use of boracic acid, or, speaking generally, 
boracie acid preservatives is more necessary to grocers 
than it would’ be to ordinary milk sellers and dairy 
people ?—In the case of butter? 

5587. In the case of cream ?—The grocer probably could 
not sell cream if it were not preserved unless he obtained 
it as the milkman obtains ‘hhis milk, once or twice a day 
fresh from the country. 

5588. Is that a condition of his trade which he can 
very easily obtain ?—Certainly. If a grocer chooses to 
keep milk or cream he must conform to the conditions 
which the real vendor of milk oF cream has to comply with. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, XC.: 


The grocer wants to make the public believe that cream 
ig not a perishable article in the ordinary sense of the 
term, and he keeps it in his shop as long as it is wanted. 


5989. But it is not the practice, with the possible ex- 
ception of very fresh butter, for a grocer to stock any- 
thing which is of that character that he must get rid of 
it very rapidly ?—No, as a rule it is not. 


_9590. The general character of His trade then leads 
ie to stock articles——?—To stock articles which will 
keep. 

9091, And, therefore, if he inclines to sell cream he has 
a strong inducement to adopt preservatives 7—Yes. 


5592. There is no particular reason in your judgment 
why grocers should sell cream, is there ?—I do not think 
there is any reason, except that they are misleading the 
public in making the public accustomed to think that 
cream is an article which will keep. 


5593. In your opinion do you see any reason why pre- 
servatives should be employed in food generally (—Ne, 
generally I do not. I think generally it is an abuse, and 
it is misleading the public to make them think that 
articles which in the natural course of things are perish- 
able will keep longer than they naturally do. 


5594. In that general statement would you include 
butter ?—With some qualification. 


5995. What are the qualifications?—If the butter is 
produced, as it is frequently by large dairies, and can 
reach the consumer quickly, I see no earthly reason why 
there should be any preservative used in it. The prac- 
tice of using preservatives, the very rise of which I have 
followed, originated inthe collection from small farmers, 
who brought small bulks of butter which had to be stored 
till a sufficient quantity was obtained, and they could not 
at that time get it to keep, and therefore a gmail 
quantity of boracic acid was added. 

5596. In your experience where does the greatest 
quantity of the very fresh butter go ; what class of people 
consume it—we will take the Normandy butters, the 
high-class, delicately-flavoured butters with no salt in? 
I should say they go mainly to the well-to-do people. 

5597. To the class of people, I suppose, who, at 
afternoon tea, put such butter on their bread or on their 
toast, and afterwards liberally dust it with salt from a. 
muffineer?—I do not know; I never saw the practice. 
That varies much in different parts of the country. In the 
south of England-hardly any appreciable quantity of salt 
is used. In the Midlands and in the North you will find 
a great deal. 


5998. In the upper classes, at all events, where this 
vey delicately flavoured butter that we have heard some-. 
thing about from Normandy or Brittany is used, is it 
not the general social practice that when you take after- 
noon teaatsuch houses a muffineer containing tilt is the 
invariable accompaniment ?—Yes ; but I may say I have 
not often seen it used. 


5599. Would it not strike you therefore as either an. 
absurd practice for anybody to buy butter which neces- 
sitates the use of these preservatives, with the possible- 
injury that there may be from their constant employ- 
ment, and then put salt in that Kind of a way on the 
butter ?—Yes ; but at the same time, it would be quite: 
a mistaken idea to think that only the so-called high- 
class, delicately-flavoured butters, which are mostly ex- 
ceedingly insipid things, contain boracic acid. Not only 
the very commonest butters, but the commonest mar- 
garines which want no preservatives at all, contain boracic: 
acid. I think there is no difference made in that respect 
in regard to the quality. 


5600. I know that; but this is the point I want to get 
from you—it is because a certain class of the community 
demand these bland, so-called delicately-flavoured butters 
that leads te the necessity of boracic acid being put into 
them ?—No doubt that is very much the case. Salt, at 
least in the South of England, is getting used in smaller: 
and smaller quantities in butters, and no doubt it is more 
difficult to keep butter entirely free from salt, or with 
only 0-2 or 0:3 per cent. of salt in it than it is with a larger 
quantity, hence the preservatives. But at the same 
time Danish butters, which are almost as bland as Nor- — 
mandy butters—not quite—are free from preservatives. 


5601. They are free from preservatives, do you say ?—. 
Yes, and they are practically free from salt. They may 
have a nominal amount of salt in them, because they are 
washed with salt water. The amount of salt in them at 
any rate is very small, and there are some Danish butters: 
quite free from salt, and also free from preservatives. _ 
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5602. Do these Danish butters which are free from 
‘salt—and, of course, as we know, by law they are free 
from preservatives—keep a reasonable length of time? 
—They are imported into England, where they command 
a good price, and they are imported from Denmark into 
France. Paris has a considerable sale for absolutely un- 
salted Danish butters. Those butters cannot keep so long 
as the others, but they command a good price, and they 
are good butters. 


5603. There is no practical difficulty in vending them 
ainder the conditions without the use either of salt or 
of preservatives ?—I think there is not. The difficulty is 
mainly in the collection. In the case of margarine, I may 
say, I think that the addition of preservatives is entirely 
unjustifiable, because margarines will keep without them. 


5604. There is no necessity for them?’—There is no 
necessity for boracic acid. 


5605. Have you anything further to tell the Committee 
with respect to the use of preservatives in dairy products, 
‘speaking generally?—No. I must say I do not like 
the preservatives, as a member of the community and as 
-an officer who has to look after the food supply of the 
people ; but I do not think that any regulation should 
be made, possibly even in the interests of trade, to sup- 
press preservatives entirely or at least sternly. I think 
regulations are very urgently necessary to regulate their 
quantities ; it should not be left to the grocer or to the 
butter-man to add from a castor or from a sprinkler as 
much as he chooses—as is done now. The boracic acid 
gives a decided flavour to the butter, and the public are 
now accustomed to the boracic acid taste, and presently 
‘they will not take a butter which does not contain boracic 
acid if their palate is so entirelv misled as it is being 
“now. 

5606. You say therefore tnat you would not prohibit 
it, but that you would regulate its use?—I would regu- 
late it, and I would regulate it if I saw it was prac- 
-ticable in such a way as to gradually diminish the quan- 
tity as other facilities are given to the producers to do 
-without it. It is as I say mainly in the collection of 
the butter that the difficulty comes in. 


5607. Putting butter for the moment aside, do you see 
-any absolute necessity for the retention of the preserva- 
tives in the case of milk ?—Absolutely none. 

5608. Would you think it practicable to prohibit their 
“use in milk ?—Certainly, to absolutely prohibit it. 


5609. But'in butter you would rather regulate it ?—I 
would like to prohibit it, but I see a greater difficulty in 
the case of butter. I repeat I would prefer to see it 
prohibited, and I believe prohibition would be of immense 
‘benefit not only to the consumer but to the agriculturists 
of the country. 

5010. Formalin, of course, is never used in preserved 
“butter ?—-I have never met with it. I believe experiments 
have been made with it, but they were not successful. 


5611. Is-formalin a preservative which on general 
-grounds you would prohibit the use of ?—I would abso- 
Intely prohibit it. Formalin is a most injurious sub- 
‘stance. JI have made experiments upon myself, unfor- 
tunately, with formalin, certainly in somewhat stronger 
solutions than are used in milk. I had for a number of 
days most violent pains in the epigastric region with it. 


5612. (Dr. Bulstrode.) What was the strength of it ?— 
“The experiment was made some years ago, and I took no 
notes of the strength, but I think it was one in 5,000. I 
-am sorry that I have not got the quantity now, and T do 
“not want to repeat the experiment. 

5613. (Dr. Tunnicliffe.) One in 5,000, you say?—Yes, 
one in 5,000 of a formalin solution, and it certainly made 
me very ill. ' 

5614. (Professor Thorpe.) Then I gather from you the 
-only preservative you would condone the use of is boracic 
acid and borax preservative ?—And that only, if it were 
practicable, under certain conditions. 


5615. And in butter?—Solely in butter for the time 
being until the manufacturers have made their other 
arrangements. I would give them notice that after a 
-certain time I would not allow more than 0:4 per cent., 
and after another year or so would only allow 0:2 per 
cent., and so stamp it out. 1 

5616. But what really is the difference, what serious 
_dislocation would it make to the trade or to anybody 
if it was prohibited in a more drastic method than that ? 
-—We import something like 16 or 17 million pounds 
of butter every year, of which a large proportion 1s pre- 
-served, 
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5617. But a very large proportion is not?—I think fax 
the larger proportion is. 

5618. What do you mean by “ far fhe larger” ?—I should 
say at least three-fourths of it. 


9619. Three-fourths of it is preserved ?—Yes, preserved 
with boric acid. I speak from impressions without having 
looked at the statistics. I think by far the larger pro- 
portion is preserved, and I believe it would make a tem- 
porary dislocation of the trade if you prohibited it. It 
would be to the benefit of the English farmer, and I 
admit that I do not see why, for instance, we should take 
from France butter which is preserved with boric acid, 
whilst the Frenchman is carefully guarded by his Govern- 
ment from eating that very butter which we have to 
consume here. 


_ 5620. (Chairman.) The Frenchman is guarded from eat- 
ing that ‘butter, do you say ?—Yes, from eating preserved 
butter. 

5621. Is that so?—I am not aware of any French law, 
but I was in communication with M. Girard some time 
ago, who is the chief of the Municipal Laboratory of Paris. 
He tells me that they do not pass any butter that is pre- 
served with boric acid. I have a letter here from his 
laboratory, in which I am told that the Comité Consultatif 
d’Hygiene of Paris has reported and recommended that 
the use of boracic acid should be entirely suppressed, 
and that they have acted upon that. 


5622, The digestive apparatus of Englishmen is pre- 
sumably more robust?-—We have done the same thing ; 
when we have got a very bad sampie of tea we do not 
give it to the Englishman to drink, we export it. 


5623-24. (Professor Thorpe.) Can you tell us anything 
about the use of boracic acid in meats, fish, bacon, and 
soon ?—Yes, [ have met with herrings which were simply 
full of boracic acid. I have also found boracic acid in very 
many samples of ham which I have tested from time to 
time, and sausages. I have met with boracic acid in 
them. I have met it in anchovies; in one case I met 
both boravic acid and salicylic acid at the same time. 
I have met also with boracic acid in meat extracts, and 
things which ought never to require any boracic acid what- 
ie and where I do not see any excuse for its having been 
used, 


5625. Is thesboracic acid which you have found in bacon 
due to the possible penetration of the borax which has 
been used in the process of packing or actually has the 
bacon or ham been cured by boracic acid ?—That is what 
I cannot say. I have seen a clean side of bacon packed, 
as it were, in boracic acid; I have also seen in bacon- 
curing factories in London boracic acid used pretty 
liberally. . 

5626. Injected ?—No. 

5627. Simply dusted on ?—I have seen it dusted over, 


5628. Now you have I think an opinion which you 
would like to lay before the Committee on the subject of 
copper in peas; would you kindly tell the Committee 
what conclusions you have arrived at in that respect ?—I 
think that the use of copper in peas is a practice adopted 
solely with the intention to deceive. I can see no shred 
of reason why it should be supported. Peas which have 
been boiled and put into a bottle or tin are not green, 
and I do not see why the public should be made to believe 
that they are green; and although I do not think that 
there is any strong evidence—I have tried to follow it— 
that copper produces ill effects in the quantities which 
are, as a rule, used now, I do not see why a poisonous 
substance should be permitted knowingly to be added 
in any quantity. If a vendor thought he could preserve, 
we will say, meat or butter, with mercuric chloride 
in a very small quantity, far smaller than could actually, 
or would probably, produce injurious effects, I do not see 
why he should be permitted todo so. Neither the vendor 
nor the manufacturer should be allowed knowingly to 
add anything which is injurious, whatever the dose may be. 

5629. Your point is that copper sulphate is in principle 
similar to corrosive sublimate although not possibly in 
degree ?—Quite so. \ With corrosive sublimate, of course, 
everyone would say the limit of safety is very easily over- 
stepped, and you could not permit it ; in the case of copper 
sulphate it is not so easily overstepped. 

5630. Still there does come a point even in copper sul- 
phate where it is distinctly poisonous ?—Yes. 

5631. (Dr. Bulstrode.) Your statement that considerably 
more than half the butter which is imported into England 
contains preservatives, I think is not quite correct. May 
T read to you from Whitaker’s Almanack for the current 
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year? It says: ‘In the year 1898 the quantity of butter 
imported from foreign countries was 2,814,736 hundred- 
weights, rather more than half of which was imported 
from Denmark” ?—Whatever the statistics may be, I 
judge from my experience. I get samples of butter from 
all parts, not only of London, but from England generally, 
from traders of all descriptions. Frequently, in fact, 
mostly, I do not know where the butter comes from, but 
I think I get a fair average sprinkling of all the imports. 
I believe that 90 per cent., if not more, of all the samples 
which I have examined—certainly of all those which I 
have lately examined—are preserved. 

5652. If this statement in Whitaker is true, it rather 
throws a doubt on the Danish methods?—I am not a 
statistician, and I cannot criticise those figures. 

5633. These figures are taken from the Board of Trade 
Returns (—I think we import a far larger amount of pre- 
served butter at present. I saw some days ago that we 
imported about 16 millions, and I think Denmark does 
not give us half of that. Still that is a matter which 
inquiry at the Board of Trade will settle. 


5634. I rather understood you to say that you objected 
generally to the use of preservatives because they gave the 
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idea to the public that the foods so preserved would keep- 
ionger than they would keep without preservatives /—I 
Yelieve that the addition of preservatives makes articles. 
cf food kec«p somewhat longer, otherwise they would have 
no justification whatever. 


5635. I rather understood you to condemn them on 
this ground: that they gave the public an impression 
that they would keep longer than was really right ?— 
That is not the only ground on which I should condemn 
them. 

5636. May we take it you would condemn the use of 
uitrate of potash ?—I would not condemn it ; I would not 
like it, but at the same time I meet with it very rarely. 


5637. What about the use of salt'?—Salt is a substance 
which we do want in our food just like we want sugar, 
which is also a preservative, and as most of us want 
alcohol. 


5638. Then you would differentiate between the pre- . 


servatives /—Between things which are at the same time- 


food materials, or, at least, are the normal constituents- 
of all food, and those which are drugs to us. I do not. 
see why a grocer should drug me. 
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PRESENT? 


The Right Hon. Sir Herpert MAXWELL, Bart., M.p. F.R.S. (Chairman). 


Professor T. E. THORPE, F.RB.S. 
H. TIMBRELL BULSTRODE, Esq., M.D. 


F. W. TUNNICLIFFE, Esq., M.D. 
Cuarzes J. Huppart, Esq., Secretary. 


Mr. Henry Droor Ricumonp and! Mr. I. A. Hatrerstey, called; and Examined. 


5659. (Professor Thorpe.) (To Mr. Droop Richmond.) 
You are analyst to the Aylesbury Dairy Company, 
Limited, I believe ?—Yes. 

5640. You have had considerable experience in the 
analysis of dairy products /—Yes. 

5641. Do the Aylesbury Dairy Company employ pre- 
servatives at all?—They do not employ preservatives in 
milk, cream, butter, or in any product which is made by 
them. 


5642. Or sold by them ?—Preservatives are contained 
in some of the butter which is imported and sold by them. 


5643. What is the general character of the preserva- 
tives used in milk or other dairy products?—I have a 
table here giving an analysis of some of the preservatives. 
They come chiefly under two heads. ‘The first is those 
which are composed of boric acid and borax; those vary a 
good deal in proportion, some of them consisting entirely 
of boric acid and others of about three of boric acid and 
one of borax. That seems to be the most favourite mix- 
ture. 

5644. Have you analyses of these ?—Yes, Ihave. Shall 
I read them out? 

5645. [think it will suffice if you will kindly hand them 
in.—Yes, I will hand them in. (See App. No. Sl.) 
Then there are also two samples which I have examined, 
which, besides containing boric acid, also contain salicylic 
acid; one was in the form of a powder, and it contained 
borax and salicylic acid, and the other one was in the 
form of a liquid, and contained 125 per cent. of free 
boric acid and about 13 per cent. of salicylic acid com- 
bined with soda and magnesia in a glycerine solution, 


5646. Are those figures contained in the table you have 
just handed in ?—Yes, they are. 


5647. Then, in addition to those mixtures of borax and 
boric acid, and also salicylic acid formaldehyde is used, is 
it not ?—It is. 


5648. In what form is that used ?—It is sold to the 
trade, as a rule, in a solution containing 1 per cent. of 
formaldehyde, but I believe a stronger solution contain- 


ing 40 per cent. is aiso sold. 


5649. Is formic aldehyde very much used?—I haye- 
not any experience personally ; but from what I have- 
heard, I believe that it is largely used. 


5650. Of the preservatives that you have mentioned, 
which are preferred by milk producers and vendors ?— 
I think the preservative which finds the most favour is. 
a mixture of borax and boric acid in the proportion of 
three parts of boric acid to one of borax. I think that. 
that and formalin would be used in approximately equal | 
quantities. 


5651. Have you arrived at any opinion as to the hygienic 
effect of these preservatives ?—I hardly think I am quali- - 
fied to speak on that point. 


5652. Are you aware of any specific action which for-- 


malin exerts upon the constituents of milk ?—Yes. When 


formalin is added to milk it appears to combine with the - 
proteids, probably the casein chiefly. That is shown by 
the fact that when milk containing formalin is heated - 
with hydrochloric acid, the casein which is precipitated - 
takes very much longer to be dissolved by boiling than 
if no formalin has been added. 


5653. Do you deduce anything from that fact?—I say ~ 
first of all a combination has taken place, and then there - 
is some ground for assuming that the casein is in a more 
insoluble form, and probably a form which is harder of © 
digestion. 

5654. Which is more difficult of digestion ?—Yes ; but - 


I would not like to say that that conclusion is entirely 
justified. 


5655. Why do you make that qualification ?—Because - 
the action of strong hydrochloric acid at the boiling tem- 
perature is not comparable to the action of the gastric 
juice and the other digestive juices of the body. 

5656. When you are speaking of the action of strong 
hydrochloric acid, you are speaking, of course, of the 
action as seen under the Werner-Schmidt process, are~ 
you not’—Yes, that is so. . 

5657. But, surely, if the action of the strong hydro- - 
chloric acid is to break up the casein in that process, you - 
would imagine that the action of a relatively dilute hydro- 
chloric acid such as exists in gastric juice would be 
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equally inhibited by the action of formic aldehyde ?— 
Yes, I should think so ; but then I do not think I should 
_be perfectly justified in assuming that the action of diges- 
tion is entirely due to the hydrochloric acid of the 
gastric juice; there are also pepsin and the other 
_enzymes. 


5658. No doubt; but then in so far as hydrochloric 
-acid is of service in gastric juice, its action would be pro- 
longed if it had to break up this hardened form of casein ? 
—Yes, that is so. 

5659. I presume the same substances that you have 
mentioned as being used in milk are also used in cream ?— 
Yes, they are. I should like to also add that in cream 
there is another substance used which might come under 
the heading of preservatives, as it would be indirectly a 
preservative—that is, a solution of lime in cane sugar 
syrup, which is known by the name of “ viscogen.” 

5660. Saccharated lime?—Yes, I have examined a 
sample of that, and find it contains about 54 per cent. of 
lime. The primary object of adding that to cream is to 
make it look thicker, but it is an alkali, which would 
neutralise any acid formed by the action of micro- 
organisms, and would thus indirectly act as a preservative 
—that is to say, it would prolong the time necessary for 
the formation of the amount of acid which would curdle 

~the cream. 

5661. That is to say, by combining with any free acid 
-as fast as it was formed ?—Yes. 

5662. It would prolong the curdling action ?—Yes. 

5663. It has no direct antiseptic action?—No, it has 
not. , 

5664. It merely retards the time at which the curdling 
-and the evidence of sourness to the consumer are shown ? 

—Yes, that-is so. Then also with regard to the preser- 
vatives in cream, the same substances are used, but they 
are prepared in a slightly different form. The mixture 
of borax and boric acid which is added contains in some 
cases cane sugar, but far more often saccharin. 

5665. Saccharin?—Yes, to give a sweet taste to the 
eream. 

5666. Is that sold as a commercial preparation ?—It is 
.sold as a commercial preparation; it is usually called 
“Special Cream Compound.” 

5667. The Aylesbury Dairy Company, I understand, 
“formerly used a small quantity of boric acid in cream ?— 
‘Yes, it was added to the extent of 0-2 per cent. in cream. 

5668. They no longer use it ?—No. 

5669. Why have they relinquished the use of it?—I 
think the chief reason for giving it up was that it was 

found that it was objected to by a considerable section of 
the public. Then, after experimenting we found we 
could supply cream in a fresh state without the use of 
~ preservatives. 

5670. Not even the saccharate of lime ?—No. 

5671. Or this composition containing saccharin that you 
have mentioned ?—No. 

5672. None of these things, I understand, are used by 
the Aylesbury Dairy Company?—No. We do not use 
any preservative of any kind in cream. 

5675. Have you at any time used boric acid as a preser- 
yative in butter ?—Yes, we used it some years ago. 

5674. Do you use it now ?—No. 

5675. How was the boric acid introduced ?—We had two 
ways of doing it. The first was to wash the butter with 
_@ solution of boric acid directly after churning, when it 

was in the granular form, the other method was to mix 
the boric acid in the butter on the worker, and work it in. 
. 5676. When you washed the butter with the boric acid 
solution was any boric acid retained by the butter ?—Yes. 
I have some figures here which give you the quantities. 
~The maximum quantity found under those circumstances 
was 0°094 per cent. of boric acid, calculated as boric anhy- 
dride; calculated as the commercial preservative it was 
0-177 per cent. ; the minimum was 0-042 of boric anhy- 
drides, or 0-076 of commercial preservative; and the 
average was 0-076 of boric anhydrides and 0-156 of the 
commercial preservative. May I add that the commercial 
preservative is calculated from the boric anhydride, which 
was estimated by dividing by the factor 0-568, and is 
based on the average of the table that I have handed in, 
which shows that commercial preservatives contain on an 
average 56‘8 per cent. of boric anhydride. 


5677. In that case did you use boric acid, or did you use 
a preservative ?—We really used boric acid itself. I 
‘might also add that the figure 568 per cent. of boric 
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anhydride, which is found in commercial preservative, is 
practically the same as the boric anhydride in boric acid, 
which is 56-3, so that the figures that I have given as a 
commercial preservative would, without any practica! 
error, represent boric acid. 

5678. When you formerly added boric acid what was 
the amount that you thought necessary to add ?—We used 
to put in one-half per cent. 


5679. Now, I understand, you have entirely done away 
with that practice ?—Yes, we have. 


5680. Why have you found jt advisable, or desirable, or 
possible to do away with it?—It was done away with in 
butter for the same reason that I have stated, it was 
done away with in cream, namely, because we found there 
was a prejudice against the use of preservatives. 


5681. Your customers, in fact, objected to it?—I do 
not know that we had any direct complaints from cus- 
tomers, but we saw in the public press from time to 
time articles which deprecated the use of it, 


5682. You thought, therefore, it was litic to do with- 
out it?—Yes, we ‘did. ye cighdan 

5685. Have you had any trouble in consequence of 
doing without it?—No, I cannot say that we have. 


0684. The butters from France that ou import ar 
habitually preserved, are they not Eves, i 


5685. What is the average amount of preservative 
which is contained in them ?—The average quantity of 
boric anhydride which was estimated is 0-336 per cent., 
and this calculated by the same factor as the commercial 
preservative was 0:599 per cent., or practically 0-6 per 
cent. I have here figures showing the maximum, the 
minimum, and the average percentage of boric anhy- 
dride and boric acid in French butters, and in the butters 
washed with boric acid solution. 

5686. That paper you will also hand in?—Yes. (See 
App. No. 31.) That will give you the figures I have 


read out. 


5687. Do you still continue to sell those butters ?—Yes. 


5688. In your judgment is boracie acid required in such 
butters ?—I think that in the case of butters which are 
collected on the same system that the French butters are, 
which are imported to England, and have to pass through 
the hands of two or three different people, perhaps there 
might be some trouble in keeping them for the necessary 
length of time if something were not added. TI do not 
think, however, that the use of boric compounds is abso- 
lutely necessary. 


5689. Not even for these butters ?—Not even for those 
butters. I think that an equal percentage of salt, or 
rather a smaller percentage of salt can be substituted for 
that with equally good results. 

5690. Would you mind telling me what class of eus- 
tomer is in the habit of buying these French butters ?—I 
think perhaps that is a question which you had better 
ask Mr. Hattersley. He will be able to deal with it much 
better than I shall. 

5691. Danish butters I believe contain no preservatives } 
—No. I have found them free from preservatives. 

5692. Does the Aylesbury Dairy Company deal 
with Australian butters ?—To a certain extent ; we have 
not a large amount of Australian butter. 

9695. Are they invariably preserved ?—Up to last year 
I have found them invariably preserved. 

5694. Up to last year ?—Yes, ; but last year I had one 
or two samples which were free from preservatives, 


5695. Were those good saleable butters ?—Yes, I should 
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3696. There was no difficulty in selling them 7—N 0, i 
believe not ; I do not think we had any trouble in selling 
them. What I can say is that when the samples arrived 
in the laboratory they were in as good a condition ag the 
other samples which had a preservative in. 

5697. Do you infer then that there is no absolute neces- 
sity to put a preservative even in Australian butters 7—I 
should infer it from that fact. 

5698. Has there been a tendency of late to reduce the 
quantity in Australian (butters ?—Yes, there has. 

5699. How do you think that tendency has come abou? 
—I am afraid I have not any information how it has come 
about. I should think though that they had found that 
the quantity that they put in was larger than was neces- 
sary ; that is to say, I think that they had been in the 
habit, of putting in 1 per cent. for some years, and they 
found without making any appreciable difference they 
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could reduce that to about half a per cent ; consequently 
it was done so. 

5700. So far as you know there, has been no improve- 
ment in the mode of carriage or in the method of manu- 
facture, which would account for the change ?—I cannot 
say that—I do not know. 

5701. So far as you know there has been no change in 
that respect ?—So far as I know there has been none. 


5702. Now the preservatives that you have named to 
us are comparatively easy to detect qualitatively ?—Yes. 

5703. Is their quantitative determination equally 
easy ?—In the case of boric acid and salicylic acid 
they can be estimated with ease and accuracy. In the 
case of formaldehyde at the present time it cannot be 
estimated quantitatively. The reason for that I may add 
is that, as 1 have mentioned before,formaldehyde combines 
with the proteids of the milk, and when it has combined 
it cannot be separated in the same way that it could be 
if it had not combined. 

5704. You mean that the formaldehyde enters by com- 
bination into the casein ?—Yes. 

5705. And forms a chemical compound ?—Yes. 


5706. So that in time the evidence of formaldehyde 
would disappear /—Yes. 

5707. Is there any change which would come over 
formaldehyde apart from its action on casein ?—There is 
a change which might take place ; it might undergo an 
oxidation to formic acid, and perhaps even to carbon 
dioxide, but I do not think that that takes place to any 
great extent. 

5708. You mean in so dilute a solution?—Yes; in so 
dilute a solution I do not think it does take place to any 
oreat extent. 

5709. Is not formaldehyde a substance liable to poly- 
meric change /—Yes, it is. 

5710. Would not therefore a sample of ordinary formal- 
dehyde be liable to take a different shape by this poly- 
meric change /—I hardly think so in the extremely dilute 
solutions in which it is used in milk. The strong solution, 
the 40 per cent. solution, which is so.d commercially, 
undergoes this change with a fair amount of ease, and 
from that, on standing, a precipitate is formed, but I do 
not think that this takes place appreciably in extremely 
dilute solutions. Then I would also like to point out 
that, supposing it has taken place, it would be converted 
back into formaldehyde in the process of estimation, 
because to estimate it it has to be distilled over, and 
when the insoluble or the comparatively insoluble 
trioxymethylene is heated with water, it re-forms formal- 
dehyde. Therefore, I think it would hardly be removed 
from this cause. 

5711. But in any case it would be a matter of some 
difficulty to ascertain by quantitative analysis what had 
been the actual amount of formaldehyde which had been 
originally added ?—Yes, it would at the present time. 

5712. Also I presume if a person using formaldehyde 
as an antiseptic used the strong solution, that solution 
would be liable to change by transformation into polymeric 
modification ?—Y es. 

5713. So that the person using such an article would 
never know what strength of formaldehyde he was cin- 
pioying ?—Yes, that is so. 

5714. Now, I think you have made some expcriments. 
have you not, upon the length of time that milk will keep 
at various temperatures under the inhibiting effect of 
these various preservatives ?—Yes, I have. 

5715. Perhaps you would kindly hand in the table show- 
ing that?—Yes. (See App. No. 31.) 

5716. Turning our attention to the changes which come 
over butter, in what way does butter decompose in 
keeping ?—It decomposes in three ways; first, by the 
action of micro-organisms on the buttexmilk which is 
unavoidably left in; secondly, by the hydrolysis of the 
fat, owing to the action of the small quantity of water 
which is dissolved in it ; and, thirdly, by the oxidation of 
the fat under the combined action of air and :‘ght. 

5717. Now what have you got to say as to the different 
modes of decomposition?—I do not think that the first 
change which I have mentioned plays any important part 
in the change of butter. 

5718. What do you say as to the second ?—The second, 
I think, is the most important. It causes the butter to 
turn rancid; but that would be hindered by any. salt 
which would dissolve in the, water that is left in the 
‘butter, and would withdraw the water from the fat. 
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5719. In other words, I gather from your statement. 
that there may be some connection between the keeping 
quality of the butter and the quantity of water with which. 
it is admixed ?—Yes, I think there might be some con- 
nection, but I do not think the connection would be very’ 
great, because the quantity of water which can be dis- 
solved by butter fat is extremely small, and it bears an. 
extremely small proportion to the quantity of water which 
is in butter, 


5720. I was speaking not more particularl 

amount which is dissolved than ahiet that et waa 
is associated ; in other words, do you know of your own. 
knowledge that there is any connection between the keep- 
ing quality of \butter and the amount of water with which 
it is associated ?—I think if the water is extremely high 
it has a tendency to keep less well than if the water is of 
the average amount. 


¢. ica by words, dry butters keep better than. 
10s¢ Which con in an undue quantity of water ?—Yes, I 
think they keep a little batten, . 5 le 


5722. Now, then, as to the third change ?—The third 
change was the oxidation of the fat under the combined! 
action of the air and light ; that would not be affected 
at all by adding preservatives. That change causes butter 
to have a tallowy taste. 


5725. Now of the three causes of decomposition that: 
you have given to us, which do you think plays the leading. 
part in determining the rancidity?—I think the second 
cause, undoubtedly. 

5724. That is, the action of the admixed water ?—Yes. 


5725. And that, you say, can be prevented by a small 
quantity of salt ?—Yes. 


5726. (Dr. Bulstrode.) May we ask you questions as to» 
the supply of the Aylesbury Dairy Company With milk, 
as to the extent of the trade and the sources from which: 
you obtain the milk, or would you rather we asked those of 
Mr. Hattersley 7—I could answer them, but I think Mr. 
Hattersley would answer them very much better. My 
duties to the Company are almost entirely confined to the 
control of the laboratory and so on. Mr. Hattersley will 
answer any questions referring to the trade. 


5727. Mr. Hattersley will be able to tell us as to the: 
methods adopted by the company for ensuring cleanli-_ 
ness, cooling, and so forth ?—Yes. 


5728. Could you give the Committee your views as to 


“how long you think butter should keep for trade purposes, 


or is that another question you would refer to Mr. 
Hattersley ?—I think that for the purpose of our trade, if 
the butter keeps good for at least a week, it is sufficient. 

5729. I intended to say milk ?—I think that if milk 
will keep sweet for 18 hours that would be sufficient for 
our trade—that is to say, we can supply milk and give 
ample time for its consumption within 18 hours. 


5730. Do you think that wouid be a fair limit to take 
for the supply of the whole population—I mean rich and 
poor in all towns ?—I think so. 


5731. You do?—I do not see any reason at all why milk 
need be kept longer than that. 


5732. Do you think, under the present conditions, that 
there is any difficulty in ensuring that milk shall be kept 
fresh that length of time without the use of preservatives ? 
—-No, I do not think there is any at all. I would like to 
draw your attention to some of the figures in the tables 
I have handed in. According to the determinations I 
have made at the temperature of 70 degrees Fahrenheit, 
milk would keep for 54 hours before it turns sour; at 
80 degrees it will keep for 22 hours, and 90 degrees it 
will keep for 15 hours. 


5735. Under what conditions, may I ask—the condi- 
tions of the laboratory, or where was the milk kept ?— 
apart from temperature ?—The milk in this case was kept 
in bottles in a chamber kept at this temperature. Then I 
would also like to say that I have some figures here 
which show the temperature of the milk on arrival at our 
dairy at Bayswater. Even in the hottest weather last 
summer the maximum temperature was only 77 degrees: 
Wahrenheit. Now it is quite certain that that milk 
directly after it was milked was cooled down to a tempera- 
ture below 77 degrees, and therefore the average tempera- 
ture to the time from when it started to the time it arrived 
at our dairy was under 77 degrees. That (77 degrees) is 
the maximum temperature. The time taken in transit was 
perhaps 8 to 10 hours. Then the maximum temperature 
of milk that I have observed after it has left our dairy, 
has gone on a round, and has then been brought back to 
the dairy, has been 83 degrees Fahrenheit ; therefore, I- 
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think that I should be perfectly safe in. assuming that 
the average temperature throughout will not have been 
higher than 80 degrees. Under those circumstances we 
have found that we can supply milk and give three or 
four hours at least for the consumption after it reaches 
the consumer before anything is done to it, in which it 
will remain fresh. 

5734. Three or four hours you put as the time which 
the consumer could keep it Yes, at least. 


5735. On that basis do you have any complaints as to 
the milk turning sour ?—We have complaints, and I think 
Mr. Hattersley has a list of the complaints. 


5736. With regard to these Australian butters which 
you have found without preservatives, could you give us 
any idea of the number of samples which you found con- 
tained no preservatives ?—Yes ; I only found two samples 
containing no preservatives. 

5737. Only two out of how many examined ?—I have 
not had a very large number of Australian butters; per- 
haps out of twenty of them. 


5738. (Chairman.) Were those two samples free from 
salt ?—No, they contained salt. 


5739. (Dr. Bulstrode.) How much salt ?—This was not 
estimated in those cases, but I should say from the taste 
of the butter it was between one and two per cent. That 
is about the usual amount in Australian butter. 


5740. Have you had any experience of butter which 
has been brought over from the colonies without pre- 
servatives and in a refrigerator; have you had any ex- 
perience as to its keeping qualities when it is taken 
out of the refrigerator ?—Except for those two samples, 
which I presume came in a refrigerator—tI do not actually 
know that they came in a refrigerator, but I should say 
it is almost certain that they did—except for those two 
samples I have none. ; 

5741. You think, I take it, that the difficulty in esti- 
mating quantitatively the amounts of preservatives im 
milk would be a difficulty against stating any Maximum 
standard ?—Yes, I think it would, because the quanti- 
tative estimation of small quantities of the preser- 
yatives in milk first of all is not very exact, especially if 
one takes into consideration the fact that it may not be 
evenly mixed. Then also it would cost more ; the fee 
which would have to be paid to the analyst if he was 
required to make a quantitative estimation would cer- 
tainly not ‘be less than the fee which is now paid under 
the Sale of Food and Drugs Act. I think that if he was 
simply required to test for it, and hadalarge number of 
samples, it might ‘be done for a smaller fee, and, there- 
fore, a much larger number of samples could be analysed. 


5742. You say in your synopsis that boric acid is the 
weakest preservative, and appears only to hinder the 
growth of micro-organisms, but that formaldehyde is a 
very strong preservative inimical to the action of micro- 
organisms. Have you done experiments with one and 
another bacilli as to that?—No; the reason I had for 
making this statement was that I know that micro- 
organisms can be killed and fixed with formaldehyde 
solution, while with boric acid solution it would not be so. 


5743. You regard boric acid more as an antiseptic than 
as a disinfectant, I think ?—Yes, I should. 

5744. And formaldehyde more as a disinfectant ?—Yes. 

5745. (Dr. Tunnicliffe.) With regard to the action of 
salicylic acid on enzymes, is your opinion on that sub- 
ject based upon what you have read or upon what you 
have done; you say that salicylic acid has an action on 
enzymes ?—I think it is chiefly based upon what I have 
read. I have also found that the action of certain 
enzymes, diastase for instance, is stopped by salicylic 
acid, 

5746. That you have found yourself 2_Yes. 

5747. With regard to your view of the difference be- 
tween boric acid, formic aldehyde, and salicylic acid, do 
you not think the difference is one rather of degree than 
of kind, or would you say it is a difference of kind ?—I 
~ think that in a dilute solution it is a diff erence of degree ; 

it is only when one comes to a strong solution that it is a 
difference of kind, 

5748. All those solutions you have mentioned that are 
used for fixing micro-organisms in formic aldehyde would 
be relatively stronger /—Yes. 

5749. Have you found fluorides at all frequently as pre- 
servatives ?—No, I have not; in fact, I have not found 
them at all myself. 


3017. 
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5750. Do you know anything about the action of 
fluorides as preservatives that you can tell the Com- 
mittee—I mean secondhand ?—I have experimented with 
them. Some years ago I made some experiments on the 
action of various preservatives on the keeping of milk 
samples. In those cases I added far larger amounts of 
preservatives than would be added for trade purposes. I 
found that the most perfect preservative was hydro- 
fluoric acid. I have also since then experimented with 
iluo-boric acid, and I have found that to be an extremely 
strong preservative. 


9751. Would you be kind enough to hand in the result 
of your experiments on fluorides so far as you know 
them ?—I have not got the experiments with me, but 1 
could send them on. 


9752. Thank you, if you would do that?—Yes, I will. 
I would like to make it perfectly clear that my exper 
ments were not made on the keeping of milk for cox- 
sumption, but simply for the keeping of samples for 
analysis at a later date. (See App. No. 32.) 

5755. (Chairman.) I understand that you have said 
something about the proposal to limit the proportion of 
the quantity of preservative used, and you have expressed 
your opinion that that would be inoperative ?—Yes, ~ 
think so. 


9754. Hither prohibition or nothing is your view ?— 
Yes, I think so. There are several reasons for that. 
first is that preservatives come into the hands of a dairy- 
man not as boric acid and formaldehyde, but under some: 
fancy name ; and the dairyman, unless he has had special 


information on the point, would not know what he is. 


using, or the quantity of the active ingredient in his pre- 
servative, and therefore he has to make an assumption 
there. Then also, as I have mentioned, I think that the 
quantitative estimations of small quantities of preserva- 
tives is not very accurate, and the cost of that is compara- 
tively high ; and therefore the enforcement of any legisla- 
tion would be rather expensive. Last of all the 
stated quantities of the preservative might be put in 
by several people ; for instance, in the case of milk there 
might be the farmer, there might be the wholesale dealer, 
and there might be the retail dealer; each of those 
might add a quantity of the preservative within the limits 
prescribed, and he might send it on to the next person, 
who would also add a quantity within the limits pre- 
scribed, and each person might receive from the other 
the produce with a warranty; so that no one of them: 
would have added more than the quantity allowed, but the 
total amount would be above it. 


5755. (Dr. Tunnicliffe.) I take it from your short 


resumé of the action of preservatives on butter that you: 


think the action described by you under (a) of your list 
is the chief action which would /be effected by preserva- 
tives ?—Yes. 


5756. And that would be a chemical action or a chemico- 
biological action ?—Yes. 
¥ 5757. Whereas the other is a purely physical action ?— 

8. 

5758. And would be effected by any substance having 
the power of removing water /—Yes. 

5759. (Chairman.) We should like to: hear anything that 
you have to say on colouring matters ?—The only colour- 
ing matter employed by us is annatto. That I might. 
say is derived from the pulp of the fruit of bixa orellana,. 
and is added in the form of an extract of that in sodium car- 
bonate. This extract, according to an analysis that I 
have made, contains about 15 per cent. of total solids, 
about 7 per cent. of sodium carbonate, and about 2 per 
cent. of the actual colouring matter which is present, and 
which is known as bixin. I calculated from those figures. 
that 100 parts of the commercial extract are equal to 
about 10 per cent. of the commercial colouring mater. 
The quantity added is about one part to 350,000 of the 
commercial extract, which is equal to one part to 300,000: 
of the commercial colouring matter and one part 
to 1,500,000 of the actual pure colouring matter. 


5760. Other colouring matters are taking the place of 
annatto in the trade, are they not ?—Yes, they are being 
used. I have come across samples of extracts which have- 
contained aniline colours.. The colouring matter which. 
the tests I have employed indicate is a sodium dimethyl- 
amido-azo-benzene-sulphonate, which goes by the name 
of methyl orange ;_ but I think in some cases the colouring 
matter employed is a mixture of annatto ani. an aniline 
colour. 

5761. I suppose Mr. Hattersley will tell us why it is: 
used ?—Yes. 
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Tunniclife). Then I take it from what you 
say, you wish to standardise butter with regard to its 
colour in a very definite manner ; you standardise it, you 
say, to a colour equal to that given in butter from milk 
from cows fed on grass under the most favourable condi- 
ticns ?—Yes. « . 

5763. I suppose the quantity of these aniline colouring 
matters that is contained in butters is exceedingly small? 
—Yes, it would be extremely small. 

5764. Could you give the Committee some idea of the 
amount, roughly ?—The quantity of commercial colouring 
matter which is added to butter, which, I may say, 1s 
usually added in a solution in oil, either cotton-seed oil 
or other oil, is about, on an average, one part_of com- 
mercial colouring to 1,000 of butter, and I think that if 
an aniline colour is used that corresponds to about one 
part per 100,000. 

5765. Have you had any experience of any derivatives 
of picric acid being used as colouring matters ?—No, 
have not. 

5766. (Chairman.) (To Mr. Hattersley.) You are 
Managing Director of the Aylesbury Dairy Company, I 
believe ?—Yes. 

5767. May I ask if you have been long connected with 
the Company ?—Nearly twenty-one years. 

5768. Could you give us a short sketch of the sources 
from which you derive your supply, and their distances 
from London, and your area of distribution 1—Yes. We 
derive the greater part of our supplies from Berkshire 
and Wiltshire, but we also get milk from as far as 
Cheshire. We deal, I should say, with about 6,000 
a day. 

5669. Do you get new milk from Cheshire ?—Yes, twice 


5762. (Dr. 


_ a day. 


4 ae shoes yeh 

5770. Could you tell us the most distant point in miles ? 
—TI think areas 200 miles; it is near Beeston Castle, on 
the Tarporley Estate. That milk is really what we call 
accommodation milk ; we do not have it in the summer 


time unless we particularly require it during the height» 


of the season, though we may have some of it all the year 


round, but naturally we prefer a short distance milk to a 


long distance milk. At the same time the Cheshire milk 


arrives in London in a very satisfactory conlition, 


5771. And entirely withopt the use of preservatives ?— 
Entirely. 

5772. Has that always been the practice of your com- 
pany ?—It has always been the practice. T am speaking 
now of 21 years from my own knowledge and of the 
previous 10 or 12 years of the company, from what I 
have been told. 

5773. What was the reason for that policy ?—Because 
we did not think it was*necessary. 

5774, And not from any idea that it was hurtful?— 
No. 

5775. Or from any action on the part of your cus- 
tomers ?—No, not at all. It has all along been considered 
quite unnecessary for milk that is to be consumed in 
London to be preserved in any way whatever. I think 
one idea in the mind of my predecessor was that if 1t 
became general for milk to be preserved it would rather be 
against the English farmer, as ib would allow foreign milk 
to be imported. I think that was primarily his idea. 


5776. Do you stipulate for any process on the part of 
those who supply you?—Yes. I do not wish to inundate 
the Committee with a great many documents, but if I 
may I will put in a copy of our agreement with the 
farmers. (Handing in print.) Before I go on with that 
may I say that during 1899 we had only 78 letters of com- 
plaint about sour milk, from at least 5,216,580 deliveries, 
from our chief office alone. ; 

5777. Your deliveries ?—Yes, reckoning twice a day. 
T have not got that out exactly, but I have taken that 
as an estimate. I know it is more than that. The 
actual letters that we have received from our cus- 
tomers complaining of sour milk were 78 only. I think 
that will show the Committee more than anything that I 
can say that we have given satisfaction to our customers. 


5778. Do you find any difficulty with the railway com- 
panies ?—In what way ? 

5779. In exposing milk to contamination or delay ?— 
No. They might bea little better than they are, 
but the only cases of contamination that I can think of 
now will be that sometimes they send up the milkina fish 
wagon. Those cases are very few and far between. The 
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fact of the milk being sent up in a fish truck would affect 
the milk. ‘ 


5780. It would affect the flavour of the milk, would it? 
—It would affect the flavour and the smell of the milk. 
I remember a case three or four months ago, during last 
summer, at all events, where the milk came up in a guard’s 
van, and there was some fish in there, too; that affected 
the flavour of the milk, and there were complaints from 
our customers. Taking it as a rule I think we are fairly 
served by the railway companies. 


5781. I see that one of your conditions is that all milk 
is to be thoroughly cooled immediately after milking over 
a refrigerator ?—Yes. ; 

5782. I suppose that is essential to its keeping ?—Yes. 
IT do not think we should be able to have milk properly 
sent up to London unless it were cooled. 


5783. Have you any experience of pasteurised milk ?— 
The demand for pasteurised milk is very small. 


5784. Is it increasing ?—The sale for sterilised milk is 
increasing, but not for pasteurised milk. 

5785. How do you discriminate between pasteurised 
and sterilised milk ?—It is pasteurised we say when it is 
heated up to about 160 degrees Fahrenheit, and it is 
sterilised milk when it is heated up to about 212 degrees. 
That is what I am told, but I am not a scientific man, 
and I do not know. That would be it, would it not, 
Mr. Richmond. (Mr. Richmond.) Yes. 


5786. (Professor Thorpe, to Mr. Hattersley.) Do you 
sterilise it yourself?—Yes, we sterilise the milk in 
London. We have a fairly large trade in that. I¢ is all 
sold in bottles. It is sterilised in bottles, fitted with a 
lid that closes automatically in the steam chamber. Ii is 
sterilised by steam. One great point that we make is that 
the milk is to be sent up to London twice a day. You will 
see that condition in paragraphs 1, 13, and 14 of our 
agreement with the farmers, whereas it is not the 
universal practice to send up milk twice a day 
to London. -Another point, if I may mention it, is that, 
although we put the onus upon the shoulders of the 
farmer to see that his churns are clean when he sends 
the milk up to London, we invariably wash the churns 
cut, and steam them, because unless that is done the 
churns will reach the farmer in a stinking condition, 
especially in the summer time, and it is impossible for 
him to supply a sweet milk to London if the churns ara 
not thoroughly cleansed immediately after they are 
emptied in London. I think that is one very great 
point. 


5787. Now, as to your supply of cream: Is the cream 
sent up from the country ?—No, with the exception of 
one small lot of cream, which we obtain from Sussex, 
a few miles out of London—about 20 or 30 miles out— 
but that is quite an exceptional case. 

5788. It all comes in the milk, and it is treated by 
your separators ?—Yes, it is treated with our separators 
at Bayswater. 

5789. Do you use any preservative in the cream ?—No. 

5790. Do you find any difficulty in distributing it /— 
No. In 1899 we had six letters of complaint, and those 
letters average about 0:05 per thousand quarts. ‘The 
total number of complaints that we had (that is including 
verbal complaints sent through the milk carriers, which 
are not to be taken very much notice of) throughout the 
year 1899 was 0-58 per thousand quarts, and as I ~ 
have said, the actual letters we received were 0°05 per 
thousand quarts of cream. 
petit Is clotted cream treated with preservatives /— 

O. 
wet Do you manufacture that on your premises ?— 

es. ‘ 

9795. From your knowledge of the nature of clotted 
cream would you say that there is much difficulty in 
bringing it up from Devonshire to London?—No. For- 
merly—I am speaking now of about fifteen years ago— 
Mr. Coryton, of Pentillie Castle, supplied us with our 
clotted cream, and we never had any trouble. 

5794. Clotted cream keeps rather longer than ordinary _ 
cream, does it not?—Yes, because it is scalded. 


5795. Which means that it has been sterilised ?—Yes. 

5796. Do you employ a preservative in the butter 
churned by the company 7—No. 

5797. But you do handle other butters which contain 
preservatives /—Yes ; the imported French butters con- 


tain a preservative, but all the butter that we make in 
our Own dairies contains no preservatives at all. 


MINUTES OF EVIDENCE. 


5798. I should like your opinion on this point. It has 
been represented to us that the French butter is per- 
fectly fresh without any salt, and is of a higher quality 
than the Danish butter, which contains about one per 
cent. of salt; is it your opinion that the use of preserva- 
tives is necessary to the French butter trade ?—Of 
course I only know about the French butter from hear- 
say, | know nothing personally of how the trade is done in 
France, but as I understand it is made by small farmers 
collected at different stations, and then sorted out into 
different qualities. 

5799. In a factory?—Yes. They must do something 
with it then, as it must be several days old, and it is 
necessary to put something in to keep it. 

5800. You would not undertake from your knowledge 
of the dairy business to collect butter in Normandy, and 
supply it fresh to London without any preservatives at 
ali?/—Or without salt, and then of course it would not 
command such a high price, because it would be salt 
butter. 

5801. You think it would not be possible?—I should 
say not from what I have heard of the system of collect- 
ing French butter. 

5802. Now, I should like to ask you a question or two 
about colouring matters. Mr. Richmond has told us 
that you do use them to some extent; could you tell us 
how you use them, and why you use them ?—The reason 
we use them is to preserve continuity of colour all the year 
round, the lack of which would interfere with our trade. 
I have tried several times to do away with the use of 
colouring matter, and I should be delighted if it could be 
done away with. 

5803. But your customers will not be satisfied without 
it?—They will not. We have used very little in the 
summer time when milk is rich-looking, and in fact it 1s 
then practically knocked off altogether. 

5804. The object being to give a uniform rich appear- 
ance to the milk?—Yes. 

5805. And with butter the same, I suppose 
is used for exactly the same purpose. 

5806. Does your company deal with margarine at all? 
—No. ; 

i i tensively 

5807. Are you aware that margarine 18 ex 
coloured to Santis butter ?—That is what I have read, 
but I do not know anything personally about margarine. 

i i it 3 loured 

5808. If you will take it from me that it 1s so co 
have you Pe opinion to offer as to the merits of such a 
practice ; do you, as a manufacturer of dairy substances, 
have any opinion as to whether margarine ought, or 
ought not, to be coloured to resemble butter I—It is 
coloured to resemble butter; it is coloured to resemble 
butter which is coloured. I suppose that if the law 
were against the colouring of butter they would not 
colour margarine. — ~ eri : 

5809. Margarine is naturally as white as that paper, 1 
it not year and butter in the winter time would be so, 
or very nearly so. 

5810, From certain cows butter is nearly white Yes. 

5811. But not so white as margarine ?—That is SO. 

i i tion of 

5812. I think one may assume that the inten 
colouring margarine is to make it resemble butter ?— 
There is no doubt about that. en 

ini , tice 5 18 1 

5813. Have you any opinion upon that practice; 18. 
an honest one ‘e desirable one 2—No, I do not think it 1s. 

5814. But you have not found it interfere with your 
trade?—No, not at all. 3. slept 

5815. Then I understand you would advocate the pro- 
hibition of colouring matter in dairy produce, and ‘pane 
customers to colour it to their own fancy I do a0 
know what to say about butter. I should say with regar 
to milk that it would be a great deal better not to colour 
it. 

5816. Does your company manufacture cheese 
except cream cheeses. 

5817. You have no opinion to offer, then, as to the 
colour of cheese ?—No, I have not. acne 
5818. (Dr. Bulstrode.) Could you tell us exactly wha 
steps a taken and insisted upon by the Aylesbury 
Dairy Company from the time when the cow is about to 
be milked to the time when the milk is received by ae 
consumer, just briefly, so as to bring out the spe 
precautions that you take 2—Shall we commence a little 

before the cows are milked? 

5819. Yes, by all means?—In the 11th paragraph of 


ie sO} 7. 


7—Yes, it 


I—No, 
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our agreement with the farmers we say: “No milk to 
be sent from any cow that is not in good health, or that 
is under physic. (12) No milk to be sent from a newly 
calyed cow, or from a newly purchased cow until she 
shall have been in the possession of the sender one clear 
day; or from any cow whose calf has been removed, 
for the space of one clear day after removal. (22) At- 
tention to be paid to the cleanliness of the cows’ udders 
and the hands of the milkers,” and 15 and 16 that “ milk 
is to be properly strained and cooled immediately after 
milking over a refrigerator.” 

_ 6820. As I understand, you have no further regula- 
tions than that formal statement, in which you say that 
attention is to be paid to the cleanliness of the hands of 
the milkers, and of the teats of the cow?—We cannot 
personally, nor can our officers, see to the hands of the 
milkers, but our veterinary inspectors go round at least 
once a month to the farms, and they are instructed 
to report to us if the cows’ udders are not in a clean 
state. They do not go at any appointed time, but 
when they like, and they can go two or three times a 
month if they like. If we hear from our yeterinary 
surgeons that the cows are not kept in a clean state the 
farmer is written to at once. 


5821. We have now got to the straining of the milk ?— 
Yes; then the milk is passed over a refrigerator. 

5822. Would you kindly define what you mean by a re- 
frigerator?—The refrigerator is a thin copper vessel, 
through which water runs, and the milk is poured over 
the top of this, and runs down the outside of it. 


58235. It is more correctly a cooler ?—Yezg, it is. 


__ 9824. A refrigerator is apt perhaps to convey a wrong 
idea ?—Yes, it is more correctly a milk cooler. After 
the milk is run over this cooler it is put into the railway 
churns; the railway churns are sealed. 

5825. Are they all sealed ?—They are all sealed. 


5826. Are there none sent away without being pro- 
perly sealed ?—If any churn comes up to London with- 
out a seal the milk is not sold by us as milk; it is churned 
into butter, and the farmer is paid a lower price. So 
he is fined really to ensure more care in future. Our 
reason for not selling milk that comes in a churn which 
is not sealed is that we do not know how much milk has, 
been taken out, and how much water has been put in. 

5827. Or what else may have been put in by any 
mischievous person?’—No. With regard to our water 
supply we are always very particular about that to see 
that we get a really good water supply. 


5828. On your several farms ?—On our several farms. 


5829. (Chairman.) You say on your several farms, 
does that means farms in your possession, on farms. 
supplying you ?—Farms supplying us. I may say that. 
the majority of our farms have supplied us for over 
twenty years. Hvery farm before we take any milk 
from it is inspected by the medical officer of health for 
the district, and he makes a report on that form. 
(Handing in a form.) 


5830. (Dr. Bulstrode.) Perhaps you would not mind 
telling us quite briefly the heads of it, so that we may 
get it on the notes ?—The source of the water supply 
and the particulars about it, the levels of the source ; 
the possibility of contamination; if a well, the depth 
of it, and the distance of the water below the surface ; 
the material of the sides of the well; the fields in the 
vicinity, whether dressed with fertilizers; how the 
water is conveyed to the dairy; from what geological 
formation the supply is derived, and the medical officer’s 
impression as to the cleanliness of the water supply, and. 
any other points to which he considers it desirable to cali 
attention. Then, under the head of sanitation, he replies 
to several questions about the farmhouse being in a 
suitable position, and about the refrigerator. We 
always insist upon the copper which is used for boiling 
water not being used for any domestic or household pur- 
pose, but only used for dairy purposes; he also reports 
on drainage, the health of the household, of the farm~ 
house, and the farm labourers; and then there are some 
general remarks. 


5831. With regard to the amount of the water, and as to 
the risks of the water supply running short, we have 
had a good lot of evidence?—We have not found it; T 
think there was only ome case where the water supply ran 
short, this last summer, and it was rather a hot summer. 
That was a public water supply. 


5832. In the 78 complaints which you had last year, did 
you go to the extent of ascertaining if possible what was: 
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the cause of the decomposition of the milk in those cases ? 
I should say that the majority of those cases arose from 
the improper treatment of the milk after delivery ; but 
in one case we traced it to the milk from one farm not 
being properly cooled. 

5833. In one case ?—Yes, in one case only. 


5834. In one house where a complaint came from you 
traced the source of the mischief back to a farm ?—No, it 
was a general complaint. We had several complaints ; 
it was on one day, and we had complaints from several 
customers supplied with the same milk. That was the 
only general complaint that we had during 1899. 

5835. As I understand, you think it would not be 
possible to send any fresh butter from Normandy with- 
out these preservatives /—Yes, I do. 

5836. (Chairman.) You mean not through factories? 
—Not through the present system. If there were 
a factory which separated its cream and churned it after 
properly ripening, there would be no difliculty at all. 
We have kept butter in our dairies for a fortnight without 
ice. 

5837. (Dr. Bulstrode.) Is the demand for absolutely 
fresh butter increasing or diminishing, do you think ?— 
It is increasing according to our own sales. 

5838. For absolutely fresh butter the demand is in- 
creasing?—Yes. Our sales of fresh butter between 
1895 and 1899 doubled; our sales of salt butter between 
1895 and 1899 decreased. 


5839. Could you offer any explanation of that ?—No. 


5840. There is no question of a richer class of custo- 
mers being supplied ?—No, I think not. 


5841. (Professor Thorpe.) Can you tell us even 
approximately the volume of milk you deal with ?—Yes, 
1,500,000 gallons roughly, exclusive of that used for the 
production of eream and other products. 

5842. When ?—In the year. 

5843. A million and a half gallons per annum ?—Yes. 

5844. May I ask you approximately from how many 
farms that volume of milk comes—I think you may take 
it at 50. 


5845. The average distance of those farms is about 
70 to 80 miles I understand ?—Yes. 


5846. There are some, however, as far away as 200 
miles /—Yes. 


5847. Even in the summer time ?—Yes. 


5848. Could you also approximately tell the Com- 
mittee how many families you supply ?—Speaking from 
memory I should say about 14,000. 


5849. I suppose we could take five persons to a 
family ?—I should think our families averaged more 
than five, because we have so many West End customers. 


5850. You mean including the servants and all, of 
course /—Yes. 


5851. What should you say would be the fair nuther 
in a family in your district 2—I could not say. 


5852. But it would be more than five.?—I should think 
it would be more than five; there are very few West- 
End houses where there are less than five. 

5853. Do you think you supply 100,000 persons a 
day with milk ?—I should say so. 


5854. Of late, I presume, cream has more and more 
got into the hands of grocers ?—Yes. 


5855. I presume it is the possibility of the use of 
preservatives which has led to the grocers taking up 
the trade in cream ?—Yes, entirely. 

5856. Entirely ?—Yes, I believe until the potted 
cream trade arose grocers did not sell cream at all. 


5857. Would you think it expedient, or would you 
see any difficulty in order to arrive at what you your- 
self think is desirable, namely, the disuse of colouring 
matter in milk in making an announcement on your 
own invoices, or in any other way you like: “This 
milk is not artificially coloured.” Would that not suit 
your purpose ?—An invoice, as I gather, is a document 
which goes with the goods ; we do not deliver an invoice 
with our milk. 


5858. I rather imagined that. TI also qualified it or 
added to it by saying, “in some other way”; suppos- 
ing you put it, for example, on your carts or on your 
cans, or in some other way let it be known that your 
milk was not artificially coloured, would that not be a 
satisiactory answer to your customers who complained 

J 
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against the milk that its colour was poor ?—No, I do not 
think it would. 


5859. Why not ?—Because they like the rich-looking 
milk, and if they can get it elsewhere they go elsewhere. 

5860. But not if they knew that that richness is 
really got by the addition of a small quantity of colour- 
ing matter; not if they are gradually educated to that 
extent ?I should like them to be educated first. 


5861. But you are in respect to preservatives in so 
strong a position that you have at all events educated 
your clients by the notoriety, if I may say so, that you 
gained by not requiring the use of preservatives, that I 
thought you might go a step further in the educative 
process, and tell them that you also do not colour the 
milk ?—I should be only too delighted if I thought it 
would work, but I have tried it so many times that I am 
disheartened. I have tried it year after year, and as soon 
as the colouring is discontinued a great many complaints 
come in from customers. 

5862. (Chairman.) After the milk has been artificially 
coloured and the cream rises in it, does the cream in 
rising carry the colouring to the top?—I think so, but 
Mr. Richmond might be able to answer that better than i. 


(To Mr Droop Richmond.) Do you find the cream 
carries it to the top?—(Mr. Droop Richmond.) No, I 
find that the colouring matter remains behind in the skim 
milk, and does not rise so much in the cream. With 
milk that has a high colour naturally, the colour comes 
up with the cream, that is, the colour lies chiefly in the 
cream, and the cream is more highly coloured than the 
other portion. 


5863. (Dr. Tunnicliffe.) That is naturally so ?—Yes. 


5864. (Chairman.) But it is not so with the artificial 
colouring ’—The artificial colouring remains behind to a 
large extent. There is not a great deal of difference in 
the colour between the cream and the skim milk, but, if 
anything, there is rather less in the cream than there is 
in the skim milk, 


5865. Are you now speaking of artificially coloured 
milk ?—Yes. 

5866. (Professor Thorpe. (Io Mr. Hattersley.) With 
respect to that question about the colouring matter, may 
I ask whether probably the great bulk of your com- 
plaints when you disused the colouring matter in the 
milk did not really come from the servants—the cooks 
and the persons who took in the milk—rather than from 
the persons who used it ?—That I could not say. 

5867. Have you had any written complaints about the 
disuse of the colouring matter ?—It is some time now, 
and I could not carry my memory back far enough to 
answer you. 

5868. Of course, it is quite conceivable that your per- 
sons delivering the milk might receive complaints from 
the cooks or the servants who took it in, which might 
be transmitted to you in the manner you have indicated ? 
oo Ot 


5869. I was curious to know whether you had had a 
formal written complaint from a householder complain- 
ing of the poverty of the milk because the colour was 
absent ?—Mr. Richmond has had several samples of com- 
plaints he says; perhaps he might be allowed to answer 
that ? 

5870. Certainly ’—(Mr. Droop Richmond.) When the 
colouring matter has been discontinued in the milk I 
have had several samples returned to the laboratory with 
complaints of the milk being “poor,” or “inferior,” or 
“adulterated,” or some word -expressing the customer’s 
strong disapproval of it. In the large number of those 
cases, if not in all—I cannot say from memory how 
many—I have found that the milk has been, from a 
chemical point of view, of excellent quality ; the com- 
plaint was apparently entirely due to the lack of colour- 
ing matter. 

5871. I should imagine—I do not know, for, of course, 
this is a surmise—that the complaint thas really arisen 
from a sudden change in the appearance of the milk of 
which the customer has not been made aware, and he has 
been suspicious from that circumstance; is it not so ?— 
IT can hardly say that—lke you, I can only make a 
surmise. 

5872. (Dr. Bulstrode.) ([o Mr. Hattersley.) I take it 
from what you have said that the complaints in the case 
of cream are very much more frequent than the com- 
plaints in the case of milk 7—No. ; 


5873. I mean relatively 7—No, I think not. 
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5874. I should be glad to be corrected upon that point ? 
—Unfortunately I am not able to give you the same 
statistics with regard to cream as I can with regard to 
milk. I gave you with regard to milk the number of 
complaints per thousand deliveries of milk. 


5875. In the case of milk, you gave the deliveries as 
five milion, and you said there were 78 complaints in 
the five million ; is that not so?—Yes, that ss it. 

5876. In the case of cream, what was the rate ?—The 


figure I gave there was not per deliveries; it was per 


thousand quarts of cream. I cannot, unfortunately, with- 
out a great deal of trouble, get out the number of 
deliveries of cream. 

5877. So the two rates are not strictly comparable ?— 
No, I tried to get some comparable figures, but I could 
not. 

5878. Nevertheless, from a sort of general idea, you 
think the complaints in regard to cream are not so fre- 
quent as those in regard to milk ?—I think not. 

5879. How long do you think the average customer 
requires his milk to keep after delivery? The reason I 
ask you is because you have had complaints, therefore 
you know probably ?—So far as I can see I should not 
say above five or six hours after delivery; some people 
however, want to keep it in the bedroom all night without 
taking any precautions, and expect it to be sweet next 
morning. We have had cases of that kind; a lady com- 
plained that she had kept the milk in her bedroom by her 
bedside over a lighted lamp, and it was sour next morn- 
ing. Apart from such extraordinary cases as this, I think 
that no one requires milk after seven or eight o’clock at 
night. 

5880. Invalids do, of course ?—Then they would scald 
it immediately after delivery to ensure its keeping all 
through the night. You can have the afternoon delivery 
as late as five o’clock, the morning delivery as late as 
eight or nine o'clock, and then there is the midday 
delivery. 

5881. In short, the length of time the milk keeps, of 
course, all depends on the way the milk is treated after it 
gets into the house /—Yes, after it gets into the house. 

5882. May I ask you how long this form of contract 
which you have handed in has been in_ existence 1 
Speaking from my own knowledge, although it has been 
amended from time to time, practically in its present form 
I have known it for 21 years. 

5883. Then these restrictions with regard to adding 
anything to the milk, and with regard .to straining the 
milk, have been in force for 21 years?—Yes, those par- 
ticular clauses haye not been altered. The clause with 
regard to the water supply has been strengthened within 
the last 10 years. 

5884. (Chairman.) Have you practised delivery in 
bottles in London ?—The ordinary milk ? 

5885. Any milk?—Yes. Sterilised milk is delivered in 
bottles, and some of the ordinary milk, nursery milk, is 
delivered in bottles. 

5886. But the general supply is in open cans ?—The 
general supply is. 

5887. Is there any objection to delivering in bottles ?— 
The expense. 

5888. The expense of the bottles ?—Yes. 
a very great expense to deliver in bottles. 


It would be 


Dr. AveusrE Dupre, 


5901. (Chairman.) You are a Doctor of Philosophy, I 
believe, a Fellow of the Royal Society, and a Fellow of 
the Institute of Chemistry /—Yes, and Public Analyst for 
St. Margaret and St. John, Westminster, for 27 years. 

5902. You have made some. examinations, I think, 
upon the use of preservatives in milk ?—I cannot say that 
I have paid much attention to the subject; it has not 
come before me officially at all. 

5903. Have you got any observations to make upon 
the subject ?—The only observation that I should like to 
make would be that first of all I object, generally speak- 
ing, to preservatives, because their use does away with 
the guarantee of cleanliness. If you get a milk that 
keeps you may take it that the dairyman has been a 
cleanly man and a careful man; if it does not keep the 
man may have been dirty, and by the aid of preservatives 
the dirty man can put his milk on an equality with the 
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5889. There are large towns, are there not, where the 
supply is entirely conducted in bottles ?—Yes, Paris, for 
instance ; andi they get about 6d. a quart for the milk, 
I believe, there. 


9890. And Copenhagen?—No, not altogether; they 
send out the milk in cans there. 

5891. At Copenhagen ?—They put up a great deal of 
milk in bottles, I know, nursery milk, the same as we 
do here; but milk is delivered in Copenhagen in open 
cans; they are small cans about so high and about that 
square (illustrating). 

5892. Are those delivered to the consumer ?—The cans 
are put in a cart with a small hole through the side of 
the cart, the same as here in England, and the milk is 
drawn off by means of a tap. 


5893. (Dr. Tunnicliffe.) By nursery milk, do you mean 
humanised milk ?—No, ordinary milk in sealed cans from 
a special farm. 

5894. (Professor Thorpe.) You have told us approxi- 
mately how many persons you supply, would you kindly 
add to that the area over which those persons are 
scattered approximately 7—Muswell Hill on the north, 
Hanwell on the west, the Children’s Hospital, Shadwell, 
on the east; I cannot tell you exactly on the south, 
but somewhere near Balham. 


5895. Is that all served from Bayswater ’—No, the 
area served from Bayswater has been restricted lately on 
account of our want of space. We should prefer to serve 
it all from Bayswater. However, our premises are 
rather restricted there, and we have had to open a 
depot in the north and one at Ealing, and one at 
Brompton; but we deliver from Bayswater to Shadwell, 
to Balham, and to Golder’s Green—I think those would 
be the outside areas. 


5896. Does the main portion of your milk come into 
London by Paddington ?—Yes. 


5897. Do you collect it from any other railway stations ? 
—From Euston—Euston and Paddington are the onlv 
two. I may say that even the milk that is delivered at 
Muswell Hill comes to Bayswater first, and is tested there 
before it goes to our sub-depdt in the north of London 
to be re-distributed. 


5898. (Dr. Bulstrode.) Have you on your books many 
poor people; I suppose your business is not entirely 
confined to what we call the well-to-do ?—No ; there are 
many what we should term halfpenny customers. 

5899. So that the conditions which you have mentioned 
as necessary for the keeping of milk can be found in 
the homes of the poor ?—Yes. I beg to hand in the forms 
of our medical officer’s monthly report, and of the vete- 
rinary surgeon’s monthly report. We think that these 
visits of the medical officers and of the veterinary sur- 
geons have a great deal to do with the cleanliness of our 
supplies, and therefore with the milk keeping so well. 
I beg also to hand in these returns relating to the water 
supply. I may say that we inspected fifteen farms in 
1899 for fresh supplies; we passed two farms without 
alteration, seven we passed after alteration and six we 
absolutely condemned. These reports are the particu- 
lars of the six that we condemned. 

5900. (Professor Thorpe.) Do you put all those in ?— 
I will put in the blank forms, if I may. (Handing in 
forms.) 


> 


called; and Hxamined. 


clean man’s milk in regard to keeping qualities. I lose 
all guarantee of cleanliness as soon as preservatives are 
used. That is the chief objection I have against them, 
irrespective of their being wholesome or unwholesome. 
I think the question of their wholesomeness is a difficult 
point. There is a great difference of opinion about that. 
Some people think boracic acid very injurious; others 
do not think so at all, and therefore I have not paid 
much attention to it from that point of view. I think 
the practice of adding preservatives is highly objection- 
able on principle. 

5904. You think it objectionable that a chemical sub- 
stance, not a neutral substance, should be mixed indis- 
criminately with food unknown to the consumer ?— 
Quite so. 

5905. And before people have been able to agree as 
to what the exact effect of that substance is upon food — 
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I think it is objectionable, irrespective of the effect. I 
do not care if it has no effect at all on the consumer, 
or whether it has an effect, my objection being that l 
lose the guarantee of the general public: lose the guar- 
antee of having a good milk if a preservative is added. 
If milk were frequently examined we might perhaps 
permit the use of preservatives; but take my own dis- 
trict, I do not suppose that a dairyman in my district is 
visited more than once or twice a year, and such an in- 
spection as that cannot be a very great guarantee to the 
public of the purity of the milk. Everyone knows 
whether his milk keeps or not, and no family would buy 
milk from a dairyman whose milk habitually turned sour. 


‘That fact, which is constantly observed, is a great guar- 


antee that the dairy is properly conducted, and on that 
ground chiefly I object to any preservative being added, 
because it takes away that general guarantee. 


5906. What do you say about preservatives in other 
foods?—There are very few foods so extensively used. 


Milk is so important, because it is the only food of in- 


fants, and of invalids; therefore it is very important 
that milk should be really good. It is consumed in 
pretty large quantities, too; other foods are not con- 
Butter, for example, 
which now contains boric acid very generally, contains it 
in such small amounts and rancid butter is so objection- 


able, generally speaking, that I do not think there is 


much objection in adding a preservative to a food which 
is not taken as a sole food, which is not taken by infants, 
and where tne quality is not of such great importance. 


5907. Are you aware that preservatives are very 
largely used in fish?—Yes, from hearsay, but I never 
get fish to analyse, and I do not know it from personal 
experience ; I only know it from general knowledge. 


5908. Would you think it important that they should 
be used in fish?—No. I would have the same objection 
in the case of fish as I have in the case of milk. I regard 
the freshness of the fish as a guarantee of its having been 
recently caught. 


5909. Are you aware that fish taken in the North Sea 
are washed with formalin and kept for many days, ana 
even weeks, before being brought to the market?—No, I 
did not know that. 


5910. If that were proved to be the case, would you 
think it desirable or necessary ?—I should think it in 
the highest degree undesirable. 


5911. Have you never experienced a hard sole ?—Yes, 
I have certainly, but I never attributed it to its being 
kept in that way. 

5912. You did not attribute that to the use of for- 
malin?—No. I have never had any fish examined cheri- 
cally. 

5913. Have you any observations to make as regards 
solouring matters?—I have just put down a few points. 
Of course, no colouring matter that is considered in the 
ordinary acceptation of the term a po-son should be em- 
ployed. 


5914. Not in any quantity?—-Not in any quantity 
whatever. 


5915. Would you permit the use of copper for colour- 
ing peas ?—I should not. 

5916. Are you aware that it is practically universal 
in the trade?—At one time, about 20 years ago, you 
could get no peas in London coloured with copper; there 
had been several prosecutions, and it had been aban- 
doned. It is now coming into use again very generally. 
That is chiefly because of a foolish fancy on the part of 
the public; the public do not like discoloured peas. In 
a great measure it is due to the fact that neople do not 
like on their table a preserved food; they like it to look 
as if it was afresh food. Just like the poor, who do not 
want to buy margarine; they want to buy butter, 
or they do not want their neighbours to know 
they are buying margarine. In the same way 
the public is foolish enough to insist on green peas, 
although they know that they cannot be green when 
they are preserved. I see no advantage whatever to be 
obtained by adding the copper. 


5917. Would you advocate the prohibition of that par- 
ticular colouring matter ?—Certainly I would, although 
there are great differences of opinion with regard to its 
poisonous character. Nobody has, however, any doubt 
that a certain quantity of copper would be dangerous and 
poisonous to different persons; some persons are affected 
by quantities so minute that’ we may call it infinitesimal ; 
others may take the same kind of thing in relatively large 
auantities without any effect. You never know where 
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the food goes to, and therefore any colouring matter which 
is poisonous, in a small quantity even, I should prohibit 
on that ground, because you never know how it may affect 
somebody. 

5918. Then you would classify colouring matters as 
harmless and as injurious ?—Quite so. 


5919. And you would prohibit the last and permit «he 
first 7—I would permit the first under certain conditions. 
I would not permit a poisonous colouring matter to be 
used in certain limited proportions; if the colouring 
matter used is poisonous I would prohibit it entirely. 

5920. If the colouring matter is used in small quanti- 
ties a quantitative analysis is very difficult, is it not?— 
In some cases it is very difficult. For instance, boracic 
acid in milk is not at all easy to estimate accurately. It 
would give rise to no end of discussion and difficulties. 
One analyst would find 30 grains, and another would say 
there are only 28 or 26 grains present. 


5921. Would you be satisfied if the presence of these 
poisonous or injurious colouring matters was notified 
to the consumer on the label or package ?—That 
assumes that the consumer knows that it is poisonous, 
unless you added “This is coloured with a poisonous 
colouring matter.” Suppose anybody says it is 
coloured with copper. Many people would eat it with- 
out knowing that copper is poisonous. But I see no 
object gained in colouring matters. 

5922. (Dr. Tunnicliffe.) May I ask if you think it pro- 
bable that the amount of copper used now for preserv- 
ing peas is actually injurious }—I cannot say from per- 
sonal experience. 


5923. I may tell you that one grain per pouna, of 
which 40 per cent. alone is reridered soluble, is about 
the datum which you might have for basing an opinion ? 
—TI know that is about the quantity allowed; in some 
instances in New York they allow that amount. 


5924. You cannot offer any opinion as to whether 
that would be injurious or not ?—No. 


5925. That would be half a grain of copper, assum- 
ing you ate a whole pound of peas?’—I say, if I saw any 
good gained by it, it might perhaps be done. But I see 
no possible good; on the contrary, I see possible harm. 
I know some people are affected by quantities which are 
perfectly inoffensive to others. 


5926. With regard to your second objection I think 
it was based upon idiosyncrasy /—Yes, it was. 

5927. Now, is idiosyncrasy a very common thing with 
regard to the metallic poisons?—It is very common 
indeed. 

5928. With regard to the metallic poisons ?/—Yes, it is 
indeed; with regard to lead, it is very common. 
Some people suffer from lead poisoning when they 1ook 
at lead almost. Take towns that are supplied with lead 
water ; hundreds of persons drink that water without 
being poisoned, and a dozen or so suffer severely; in 
one house one person suffers severely, but the others 
escape entirely. Go to any lead factory and you will 
find some workpeople work for years without ever 
suffering, but another poor fellow goes in, and the first 
week he is down with lead poisoning. 

5929. And you would put that poisoning down to 
what we call idiosyncrasy /—Yes. I know several cases 
within my personal knowledge. I suffer from things 
that do not affect other people at all—quinine amongst 
them. I suffer severely from it. 

5930. I was not doubting with regard to the alkaloids, 
I was more suggesting with regard to metals ?—Lead is 
one of the things in which you will find very charac- 
teristic idiosyncrasies. I should say lead, chiefly, and 
arsenic, too. 

5931. But you see no objection to colouring if some 
colour could be used which was not poisonous, even 
in any quantity ?—I should see no objection at all in 
that case, if the public like it. 


5932. But you think it incumbent upon the people 
who use the colour to show that it is not poisonous 
before they use it ?—Yes. 


5933. (Professor Thorpe.) The object of adding copper 
to the peas is to preserve them of a green colour ?—Yes, 
to make them appear like fresh. 

5934. To make a stale pea appear like a fresh pea? 
—Yes, quite so. 

5935. Is that not rather of the nature of a fraud upon 
the purchaser or consumer of the pea ?—It is scarcely a 
fraud, because everybody knows it. 
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5936. Supposing I go into a restaurant and ask for 
fresh peas, how am I to tell that I do not get preserved 
peas coloured with copper /—I think you would tell if 
you looked at them. ‘l'hey never look quite the same; 
they shrivel up more, they are never the round, nice 
pea tuat are fresh. You can see if you look at them 
care.ully, but in restaurants it may be a fraud, no 
doubt. I believe the chief reason is that people do not 
like on their table a preserved article when there are 
fresh ones obtainable, just like the poor; they do 
not like to buy margarine, and they do not like people 
to know they are buying margarine; in the same way 
people like green peas, but they do not like a preserved 
article on their table at a time when fresh peas are 
available. That is the chief reason, I think. 


5937. I gather from you that you do not think a 
declaration on the tin or on the bottle that “these 
peas are coloured with copper” would be a suflicient 
precaution ’—It would go a very great way I think as a 
precaution, although it may. not be complete. 


5938. Does your objection to the use of mineral 
colouring matters apply to other substances than 
copper, as, for example, the use of oxide of iron, which 
is not a particularly poisonous substance /—At present 
a dealer is allowed to sell cocoa mixed with starch and 
sugar, as long as‘hesaysitisa mixture. He need not say 
it contains only 20 per cent. or 30 per cent. of cocoa; 
if he says it is a mixture he is safe against the law. 
But nobody would buy a cocoa that contains only 30 
per cent. of cocoa, and that chiefly contains starch and 
sugar, because it would be so colourless that they 
would at once see it was not cocoa; therefore, the 
vendors add iron, and so make it of the same colour, 
or nearly so, as cocoa, and people buy it for cocoa, not 
knowing that it contains only 20 or 30 per cent., being 
misled by the colour. I should prohibit it; that is a 
distinct fraud. 


5939. A distinct fraud ?—Yes, and the vendor cannot 
be got at, at present. 


5940. That is a greater fraud than even “ie use of 
small quantities of poisonous copper in peas, is it not? 
—Yes, it is a greater fraud, but at present because he 
cannot be got at, because it is sold as a mixture. I have 
had severai cases quite recently in my district of cocoa, 
some of it only containing 50 per cent. of cocoa, but 
coloured with iron, but there was not enough iron pre- 
sent to enable our medical officer to swear that it was 
injurious, and so no prosecution could be undertaken. 
The same with mustard. Mustard is very extensively 
mixed with starch, and then coloured with turmeric. 
It looks like pure mustard, but is only half of it. 
mustard. 


5941. That is a fraud in your opinion of the same 
nature as the addition of large quantities of oxide o? 
iron ?—Yes. 


5942. (Dr. Bulstrode.) You referred to the use of 
preservatives as being unwholesome, quite apart from 
any evidence as to whether they may be injurious or 
not ?Quite so. 


5943. That was by virtue of the fact that they may 
| cin veil want of cleanliness?—They certainly do, 
now. 


5944. They may be likely to do so?~They do so as a 
matter of fact ; I know that they do that. 


5945. What evidence would you bring forward that 
they actually have done that?—Because you have only 
to go into many shops where they sell the milk, and to 
see the condition in which they are. The milk is kept 
in the bedrooms of the people, or in the washhouses of 
the people, and there are all kinds of risks of dirtiness, 
and yet it keeps—because there is a preservative added. 


5946. It would not keep under those conditions save 
for preservatives /—No, it would not. 


5947. The effect of the uncleanliness is not obvious 


upon the milk, provided it is kept by preservatives, is 
it ?—No, it is not. 


Mr. Joun Mirenert Harris, called: and Kxaminea. 


5948, (Chairman.) You are managing director of (, anu 
T. Harris and Co., Limited, bacon curers, Calne ?—Yes. 

5949. And deputy chairman of the Bacon Curers’ Axsso- 
ciation ?—Yes. 

5950. Your company has been established a number of 
years, I understand’/—Yes, a good many—80 to 100, I 
dare say. 

5951. You deal in Wiltshire bacon, I think /—Entirely ; 
we do not deal in anything but our own curing. 

5952. It is a well-known brand, is it not /—It is a well- 
known brand of Wiltshire bacon. We kill all the pigs 
ourselves. 

5053. You kill all the pigs yourselves and cure on the 
“premises /—Yes. 

5954. Can you describe the process of cure carefully ; 
what substances are used ?—Simply salt and saltpetre. 


5955. None of the modern preservatives ?—No nothing 


at all in the shape of borax or any other chemical. We 
never have used anything but salt and saltpetre. 
5956. Do you export ?—Yes, largely. 
We 


5957. How do you pack your bacon?—In salt. 
wrap the sides or the pieces of bacon as they are ordered 
from our customers in canvas after drying it ; it has to be 
dried first. 

5958, Is it cured green or mild ?—Are you speaking of 
bacon for export now ¢ : 

5959. Yes; I may tell you the object of my inquiry is 
that we have been told that borax and boracic compounds 
are so useful for packing bacon after it has been mildly 
cured ?—The bacon we send abroad we put a little more 
salt to, and extra dry it. Then sew it in canvas, and 
pack it in dry salt incases. That is for hot climates, like 
India and the Cape. 

5960. Why do you prefer dry salt to borax?—We have 
never found occasion to use borax. 


5961. But you know it is used largely ?—I know it is 
used in the American and in the Canadian trade. 


5962. If the borax did not get into the meat it could 
make no difference to the consumer ?—If it did not get 
in it would make no difference, of course. 
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_into the box, and comes to Europe. 


5963. Does the dry salt in which you pack it get in ?— 
No, the canvas keeps it out. 

5964. And it would keep the borax out, would it not? 
—I have no experience of packing bacon in borax. 

5965. You are quite satisfied with your present method ? 
—Yes. 

5966. You do not deal in American bacon?—No, we 
have never had any of it at all on our premises. 

5967. Do you know anything about the process of curing 
and packing in America ?—lI believe the American bacon 
is cured in the same way that we cure it, and have cured it 
for a great many years—that is, with salt and saltpeire ; 
then, after it is cured mildly with salt and saltpetre, so 
that it may stand the voyage here, it is placed in a trough 
and borax sprinkled over it, back and front, and then put 
After that, when it 
gets here it is washed out. 

5968. Have you ever tested or submitted any of that 
bacon to analysis ?—Yes, for our own information. Some 
short time ago we put a side of our own bacon that we 
had cured in the ordinary way into borax, or rather 
>pr.nkled it with borax, left it there for eight days in 
our own cellar, then we washed it thoroughly, and put 
it into one of the drying houses. After it was dried we 
cut the gammon part off and sent it to the secretary of 
the Bacon Curers’ Association, with a request that he 
would send it to an independent analyst, which he did. 
Another firm of Wiltshire bacon curers, Messrs. Oake 
Woods and Co., of Gillingham, did the same thing in 
exactly the same way, and also sent their gammon to the 
secretary of the Bacon Curers’ Association, Mr. Stewart. 
At the same time Mr. Stewart bought a gammon from, I 
think, Spiers and Pond, in Queen Victoria Street, of 
Davies’s pea-fed bacon. ‘That also was sent to the analyst, 
Mr. Harland. ; 

5969. Is Davies’s pea-fed bacon a foreign bacon ?— 
Davies’s pea-fed bacon is a Canadian bacon, and one of 
the best known brands; in fact, the best known brand 
possibly now of Canadian bacon. I had an interview 
with Mr. Harland a few days ago, and he described me 
the process of how he got the analyses. He cut out a 
piece of bacon from the flesh side of the gammon and also 
from the skin side, about an inch and a half square. 
right down to the bone ; that he analysed and took especiat 
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pains to arrive at very accurate results. The results were 
as follows, if I may be permitted to read them: The 
gammon which was cured by ourselves—that is, Harris’s 
gammon—showed boric acid present to the extent of 0-14 
per cent., which, I believe, is equivalent to 14-1 grains 
of borax to the pound of meat; Messrs. Oake Woods 
and Company’s gammon showed boric acid present to the 
extent of 0-10 per cent., equivalent to 10°5 grains of borax 
to the pound of meat; and Davies's pea-fed gammon 
showed 0-12 per cent. of boric acid present, equivalent 
to 12-6 grains of borax to the pound of meat. These were 
all three treated in exactly the same way. (See App. 
No. 35.) 


5970. These had been cured with borax ?—No, certainly 
not. 

5971. They had been mild cured ?—Yes. 

5972. And then packed in borax ?—Yes. 

5973. In your opinion the borax had penetrated the 


meat?—Undoubtedly. ‘This, I think, is confirmed by 
the evidence which you have had given you here before 
by Dr. Hill, of Birmingham, who stated that he had 
found varying quantities of from 10 to 45 grains to the 
pound in meat. 

5974. Did Mr. Harland make any further experiments ? 
—Yes. For his own information he sprinkled some borax 
upon a fresh piece of pork in his laboratory, and after 
a week he found that the interior of the tlesh showed 
boric acid present to the extent of 0-10 per cent., equal to 
105 grains of borax to the pound. This, I think, goes 
against the contention that borax does not penetrate meat 
when sprinkled on the surface. Jt was suggested to me 
that I should have the number of grains weighed out. I 
had this done, and I was so struck with the three different 
amounts, not knowing much about decimals and that sort 
of thing, that I have brought them here (handing in three 
packets containing the amounts of boric acid found wm 
the three specimens submitted to analysis). I may say, 
perhaps, that in speaking to different men whom I know 
in the trade, hardly one credited the statements that the 
process of washing American bacon did away with the 
borax. Practically, the men in the trade know that it 
does not, although they like to think so. 


5975. You regard these tests as conclusive that it does 
not ?—Undoubtedly. Mr. Harland has had a good deal 
of experience in analysing meat and bacon, and I think 
this is very conclusive. 

5976. Was Harris's gammon dried before it was treated ? 
—Yes, they were all three dried. 

5977. Thoroughly dried ’/—Yes. 

5978. I suppose that was fresh pork that Mr. Harland 
experimented with /—Yes, it was fresh pork. 1 may sav 
that this was not meat taken from just the surface. Mr. 
Harland was very careful not to take the surface of the 
meat where the borax was touching—where it was put 
on; but he took it right out of the centre of the meat 
right down to the bone, which is, I think, a very im- 
portant point. 

5979. It has been represented to us that amy inter- 
ference with the use ef preservatives would cause a very 
serious disturbance to the import trade ; would it interfere 
with the home-curing trade at all?—I think there are no 
English or Irish curers (with very few exceptions) who 
use borax in curing. 

5980. Why do you object to the use of borax ?—Per- 
sonally I do not ; I have no reason to object to it ; I do 
not know sufficiently about it to object. 


5981. You would like, I suppose, to know when you are 
eating it?—I very seldom eat any foreign bacon that I 
know of. I think one point is that the witnesses you 
have had here before make statements to the effect that 
owing to the use of borax they can produce a mild-cured 
bacon. 

5982. Yes, that has been said by several people ?—I 
think Mr. Wheeler Bennett stated in his evidence that 
English bacon is not popular, owing to its being cured 
harsher and much salter, and that he can sell 5,000 to 
4,000 sides of Canadian bacon to 100 sides of Knglish 
bacon. In the first place, Mr. Wheeler Bennett never 
sold any English bacon ; he is not an English bacon com- 
mission agent. So I think it is hardly fair to say that. 
In our own case we kill now three times as many pigs 
as we did in 1866. Beyond that, within the last three 
years there have been from a dozen to 20 new curing 
companies started in England, and there are more pigs 
now ied and bred in the West of Kngland for bacon pur- 
poses than there ever werg. I think instead of Mr. 
Wheeler Bennett stating as he did it would have been 
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fairer if he had said that the cheapness of the American 
and Canadian bacon is the great inducement. 


_ 5983. They undersell you, I suppose ?—At the present 
time there is a difference of at least 15d. a pound, whole- 
sale, between our price and the price of Canadian bacon. 


5984. There is a great deal more shown in that list 
(handing a list to witness) ?—This is a retail list, I take it. 
5985. (Dr. Bulstrode.) It is the Army and Navy Stores 
list 7—Of course, they sell it for as much as they can, but 
just at the present time our price is about 62s. a hundred- 
weight and Davies’s pea-fed bacon, which is the largest 
advertised bacon on the market is 48s., showing a difference 
of 14s. a hundredweight, or 13d. a pound. 


— 6986. (Chairman.) In short, you find it quite possible 
to meet the increased demand for mild-cured goods without 
the use of modern preservatives ’—Emphatically, yes. 
Mr. Bennett says there is nothing better known than a 
slight sprinkling of borax to produce a mild-cured article ; 
if he had stated there is nothing better known to enable 
a mild-cured bacon to stand the voyage from America, 
lying about on the wharves, etc., than borax, I think 
he would have been fairer to the English and Ivish curers. 
May I say that a great many people think that borax 
forms a part of the cure; it does nothing of the sort ; 
bacon by all the leading houses is cured entirely without 
the help of borax, and those who use borax make a very 
inferior article. , 

5987. We have been informed that it is possible for 
‘borax to get mixed with the brine, and afterwards to be 
pumped into the sides ?—I believe a very few houses do 
that. It is absolutely unnecessary, and as I say we have 
cured bacon for 80 to 100 years without it. May I say 
that lately, I think possibly since this Committee has been 
sitting, we have had applications from some of our cus- 
tomers for guarantees—that is, that every invoice should 
guarantee that the bacon is unadulterated or pure, as 
they put it. They have asked for it in several different 
ways. To get over that difficulty we have had this foot- 
note printed at the bottom of our invoices: “The goods 
mentioned on this invoice are warranted by us to be of 
the nature and substance they are described or purport to 
be, and to ‘be pure.” I believe some ladies have asked 
if this bacon is cured with borax. 

5988. (Professor Thorpe.) You are exporters of bacon, 
I understand ?—We are curers entirely, and we supply 
the trade; that is, the wholesale houses in London or 
elsewhere, will order us to pack so many cases of bacon 
for them to ship abroad. 

5989. Does a considerable proportion of your bacon go 
abroad ?—bBy far the larger proportion is consumed in 
England and Scotland. : 

5990. Is that which goes abroad differently treated from 
that which remains at home?—Only to the extent of a 
little more salt and a little more drying ; it is dried at a 
little higher temperature. 

5991. Do you know where the ‘bacon that is sent abroad 
goes to ?—Yes. 

5992. Where ?—Bombay, Calcutta (I think every fori- 
night’s steamer takes out a quantity of bacon to Calcutta) 
Madras, Kurrachee, Cape Town, Johannesburg, China 

5993. In other words, it goes to all the hot places, or 
passes through, at all events, a part, which is very hot 1 
Yes. Some of the large steamship companies take a supply 
of our bacon to last them the outward journey and back 
again. 

5994. Would they keep it refrigerated ’—I should think 
they would keep it in a cool chamber, not in a frozen 
chamber. 

5995. Is that bacon which is exported as you say in the 
ordinary way of trade to these hot climates kept under 
any special conditions 2—Do you mean on arrival? 

5996. No, as you send it ?—No, it is packed in the hold. 


5097. Then it may be subject to a very high tempera- 
ture?—It is. We put on the cases, “Stow in a cool 
place” or “Stow away from the boilers.” ‘A good many 
private yachts take the bacon out to the Mediterranean 
for their supplies—that is, to last some months. 

5998. You have had no complaints of the keeping 
character of that bacon under those circumstances ?—No. 

5999. We were informed that the French have recently 
relaxed their conditions with respect to the presence 
borax in imported bacon ; is that a fact Q—I think not 5 
I think that must be a misunderstanding in some way. 

6000. What is your reason for saying that /—They are 
very particular. We send a lot of bacon to France, and 
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doa big trade with Paris. Our customers there are always 
very particular in ordering bacon free from ‘borax ; it is 
almost a printed form with them—free from borax. Not 
only that, but I was in Paris a little time ago, and I heard 
from a very good authority there, and I also heard from 
a very good authority in London, that if bacon had been 
passed with borax in it, it was owing to the laxness of 
the officials at the Custom House. A little time ago, 
within the last ten days, I believe, at any rate a very 
short time ago, there were from 2,000 to 3,000 boraxed 
hams—that is, hams that were packed in borax originally 
—sent back to England, either London or Liverpool, 
wherever the owner happened to live. 


6001. You know of no general order relaxing the con- 
dition as to the presence of borax in imported food ?—On 
the other hand, I believe they are getting more strict 
from the information I have had given to me. 


6002. The demand for mild-cured bacon or pork pro- 
ducts, generally, is not contemporaneous with the rise 
of these boric preservatives, is it?—By no means. It is 
at least 20 years ago—longer than that—since mild-cured 
bacon first came to be made, owing to the introduction 
of improved methods. The old-fashioned plan used to be 
to kill pigs and cure the bacon im the winter for con- 
sumption through the summer, and then, of course, it 
was hard-salted. Now, owing to the improvements in 
the ice-house cellars, and then again since that the refri- 
gerating machinery whereby the cellars are kept at one 
equal temperature winter and summer, curing is carried 
on as easily in the summer as in the winter, and bacon 
is made mild-cured. The Americans perhaps claim that 
it wasi their idea to make mild-cured bacon, but that is 
altogether a wrong idea. : 

6003. Then if it were represented to this Committee 
that the introduction of boraxed bacon has caused, by 
virtue of its mildness, a demand for that article, that 
would not be a correct representation of the fact ?—Cer- 
tainly not. 

6004. It has been alleged that borax in bacon, and also 
in dairy products can be detected by its aroma ; is there 
any truth in that statement?—It must be very strong 
indeed ; it must be very much impregnated with borax. 

6005. Has borax any aroma of itself ?—No. 

6006. Is it capable of giving any aroma to anything 
with which it is mixed ?—I do not think you would smell 
it if you put your head into a cask of it. 

6007. I think the chief object of your evidence is to 
show that mild-cured bacon can be produced and exported 
without the aid of borax or boric acid ?—Yes. 


6008. Are you able to export large quantities to greater 
distances than from here to America without the use of 
borax?—Yes. The difference is that the American bacon 
comes over in a green state to England, but ours goes 
abroad dried, fit for the shopkeeper to sell. When the 
American bacon comes here it has to be washed by the 
wholesale house and dried by him before the shopkeeper 
can buy it. 

6009. Which is the milder bacon of the two in the end ? 
—I think ours is quite as mild as the Canadian ; 1t 1s 
certainly as mild as the Canadian. 

6010. (Dr. Bulstrode.) I suppose you export most of 
yours to the Cape and to India ?—Yes. 

6011. At both of which places, I take it, people have 
had opportunity for many years of eating boracised 
bacon, or bacon packed in borax ?—Yes, T should sup- 
pose so, but I do not know from my own knowledge. 


6012. Do you think it is at all likely that the want of 
demand, we will say, in those places, or the contentment 
with your bacon is due to the fact that they have not 
tasted the borax packed bacon ?—No, I do not. 

6013. You do not think it is?—No; there is a very 
large quantity shipped of American and Canadian bacon 
by wholesale houses from London, and different parts, 
Liverpool for instance—American bacon that is washed 
and dried by them and packed up in the way we pack it. 

6014. With regard to the withdrawal of the order pro- 
hibiting boric acid in France, you know, I suppose, that 
when that order was first enacted its operation was sus- 
pended for some time?—I do not know it. 

6015. That is a fact, they suspended its operation for 
three months, if not for six months. Could you give the 
Committee any idea as to the proportion of home reared 
bacon in this country compared with the amount which 
is imported into this country from abroad ?—The amount 
of bacon made in England and Ireland, do you mean, 
compared with the American? 
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6016. Yes, just roughly ?—A very small proportion. 
6017. Made in this country ?—Made in this country. 


6018. So that the vast majority which reaches this 
country is packed in borax?—The vast majority of the 
bacon that comes here is packed in borax certainly; the 
English and Irish bacon makes a much higher price. 
The American bacon mostly goes into the poorer districts 
and to the people who want a cheaper class of bacon. 


6019. I did not quite understand, in regard to the ex- 
periments which you had made to ascertain the distri- 
bution of the boric acid in the hams, whether the surface 
of the hams was avoided?—A slice was taken off the 
flesh side before making a little square hole right down 
to the bone. 


6020. It was not a piece cut out from above downwards 
—from the outside?—No. Supposing that was the top 
of the gammon, it was a piece taken out like you would 
scoop out a piece of Stilton, just right down to the bone. 
That was what the analyst took. 


6021. Then he did take the outside as well?—He took 
a rasher off the top first, and then took a cube of meat 
out after the rasher was cut off. 


6022. How thick was the rasher that was cut off ?— 
The 1-16th of an inch, perhaps. 


6023. So by these experiments one cannot definitely 
say that the borax had penetrated to the bone, could 
one ?—It had penetrated to the bone undoubtedly, be- 
cause the bottom of this cube of meat was cut clean away 
from the bone; it was down on to the bone. 


6024. But the different parts of the cube were not ex- 
amined separately, were they ?—No. 


6025. So that it might have been all-in the first half 
of it, and none below for all that these experiments 
show ?—But the analyst said that in the piece of meat 
that was touching the bone there was borax. 


6026. Then he made more extended experiments than 
you have given us the details of, if that was so?—I take 
it he took a cube of meat, a piece of meat out, after 
cutting the rasher off; he took the square piece out 
right down to the bone, then turned the gammon over 
and cut a cube out from the other side, so that he would 
get a piece of meat from the top part of the gammon, 
and a piece of the meat from the under part of the 
gammon. He would not go through the bone. Here is 
the analyst’s report. 


6207. I see that he says, “In order to ascertain to 
what extent it had penetrated, a piece was in each case 
cut from about the middle near the bone.” Possibly 
those words meet my criticism ?—Yes. 


6028. (Dr. Tunnicliffe.) What do you think would be 
the effect upon the price of bacon of prohibiting preserva- 
tives, that is to say, borax?—Do you mean the price of 
the American bacon? 


6029. I want to know the probable effect upon the 
price of all kinds of bacon?—I could not say at all. 
Good American bacon would undoubtedly have to be made 
a trifle salter, but I do not see that that would add any- 
thing to the price. You are talking about putting borax 
on purpose to bring it over here to stand the voyage? 


6030. That is what I am talking about ?—If borax were 
prohibited, I see no reason at all why bacon should not 
be put into a refrigerating chamber the same as fresh 
meat is brought from New York in very large quantities. 
That does not add to the price of that fresh meat; 
American beef is cheap enough. 


6031. Putting the question in another way; do you 
think that the addition of borax, as we know it is added 
—namely, in packing—is the cheapest way of getting 
green bacon over from America ?—Undoubtedly. 


6032. Therefore the presumption is that if borax were 
prohibited the bacon would be dearer?—Owing to the 
more costly system of carriage? 


6033. Yes?—Very possibly. 


6034. Do you think at the present time this American 
bacon brought over in this way competes with English 
bacon ?—It does to a certain extent, because it is sold sa 
very much cheaper. I think if a wholesale house asked 
the same price for American and Canadian bacon as he 
would for English there would be no American or Cana- 
dian bacon sold. 


6035. Do you think any possible injustice which may 
be done to the trade in English bacon, at the present 
time, by the use of borax, would be met if the borax 
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were declared on the bacon ?—I think if borax is used it 
should be declared. 

6036. You think that would to some extent do away 
with any possible injustice which is being done to the 
trade in English bacon ?—Yes. 

6037. (Professor Thorpe.) Would there be any serious 
trade objection if the bacon, say, in Canada, or in the 
States, were smoked before it is brought over here, and 
not imported green? Would that make any difference 
to the trade ?—It would not travel so well; it would not 
look so well on arrival here. 
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_ 6038. As it would green and covered with borax ?—As 
it would green and covered with borax, and smoked here. 

6039. (Dr. Tunnicliffe.) Did you ever hear of a sub- 
stance called “smokine”?—Yes; but we have never 
used it. 

6040. It is commonly used, I understand ?—I should 
say not by the principal curers, and not by the best 
curers. It is always the genuine smoke that is used by 
the best curers. 

6041. Have you had it brought under your attention 
hy agents ?—Yes. 
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Dr. Frank R. Buaxatt, called; and Examined. 


6042. (Chairman.) I understand you are a Doctor of 
Medicine and Lecturer in Bacteriology in the Westminster 
Hospital Medical School ?—Yes. 

6043. Also bacteriologist to the Vaccine Department of 
the Local Government Board ?—Yes. 

6044. I understand that you have undertaken experi- 
ments in dealing with the bacteriological action of the 
preservatives used in food ?—Yes. 

6045. What was the object of your experiments ?—The 
first idea was to try whether it was possible with small 
quantities of formalin to sterilise milk, and then I had an 
idea that it might be possible to drive off that formalin 
and leave the milk sterile ; however, that I found imprac- 
ticable, and so J pursued it within the lines indicated in 
my précis. 

6046. Did you ascertain the exact proportion of for- 
malin necessary to sterilise milk ?—Yes, I found it re- 
quired 1 in 500 to effect sterilisation. 


' 6047. In what respect can formalin be said to sterilise 
milk ?—By lulling out all germs in it. 

6048. Does it actually kill them ?—It actually lulls them 
and leaves the milk perfectly sterile. It may be kept 
indefinitely with that quantity of formalin added. I have 
got milk now in which 1 in 500 of formalin has been added, 
which has kept seven months. 5 

6049. Do you consider that the vitality of these bodies 
is absolutely destroyed ?—Yes. 

6050. Not merely suspended ?—No, entirely destroyed. 


6051. Would you tell us the proportion ?—One in 500. 


6052. Could you describe the method of procedure ?— 
The method was this: I bought the milk from a local 
dealer, or several local dealers rather, in London, and 
the milk was received into domestically cleaned vessels, 
that is to say, not sterilised vessels, but vessels such as 
would be used in a house, and clean. Then from these 
vessels the milk was measured out in known quantities. 
In some experiments I used 500 cubic centimetres, in 
other experiments 100 cubic centimetres, and this quan- 
tity, either 500 or 100, was poured out into other domesti- 
cally cleaned flasks. 

6053. Did you ascertain whether the milk was free from 
preservatives ?—I did that in the first instance. I tested 
them all for formalin, but I did not test them for boracic 
acid beyond the first two, nor for salicylic acid. The 
bacteriological test which I applied to the contro] milk 
practically settled that, or rather, it showed that the milk 
was in a normal condition. With regard to the formalin 
I never found any trace of formalin in the milk from the 
test applied. 

6054. Then you added the a gue to each lot ?—Yes. 


The preservative was then added in a certain quantity to 
each portion of milk in one of these flasks ; and the flasks 
hermetically sealed and set aside in the conditions of the 
experiment. One such flask was used as a control, no 
preservative was added to it, and it was at once bacterio- 
logically tested. 


6055. How long will the milk keep hermetically sealed 
without the addition of formalin ?—Without the addition 
of any preservative the controls all went bad within 
twenty-four hours, I think, with only one exception the 
whole time, and that happened to be a very cold night. 


6056. Then you examined these flasks periodically ?— 
Yes, they are always examined twenty-four hours after 
being preserved by first of all seeing if they curdle, or it 
they show any separation, and by smell, as to whether 
they smell sour or not, and then by bacteriological 
examination. It was always found in that connection 
that just at the point of sourness, if the milk had gone 
sour with the preservative added, the milk contained 
almost as many organisms as the control milk, which con- 
tained no preservative, whereas if the milk had not gone 
sour the number of organisms was very much less. 


6057. Did the season and the general temperature of 
the air make any difference 7—Yes, most decidedly. The 
lower the temperature the longer the souring of the milk 
was delayed. 


6058. What I mean is, did you find the bacteriological 
fermentation more active at one season than another ?— 
Hardly that, because my experiments only extend over 
about seven months and in the latter part I used a high 
temperature—that is, I incubated them, and so I elimi- 
nated the outside temperature. In the earlier part they 
were exposed to room temperature varying from about 
55 degrees Fahrenheit to 70 degrees Fahrenheit. 


6059. What number of experiments did you make with 
formalin ?—Thirty-eight. 


6060. Then ‘you made others with boracic acid 7—Yes. 


6061. How did the results contrast?—Boracic acid 
proved itself a much less favourable germicide or even 
antiseptic than formalin. 


6062. In what proportion was the boracic acid applied ? 
—Boracic acid will not sterilise milk in any proportion 
that T used, and I used as much as 1 in 33. 

6063. (Professor Thorpe.) That is almost as much as 
the milk will take up ?—Yes, it will only take up 1 in 25 
or thereabouts. 


6064. That is what you may call a saturated solution? 
—One in 33 prevents any fermentation, but it allows 
organisms to grow most freely all over the milk, on the 
creams especially. The same with 1 in 50 and the same 
with Lin 100; beyond that, with 1 in 200 the milk sours. 
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6065. Kventually’—Yes. It sours within three days 
frequently with boracic acid, but not always; it always 
does in twenty-four hours at 80 degrees Fahrenheit. 


6066. (Chairman.) Did you ascertain how long in 
regard to your milk samples it was since the milking ?— 
No, I did not. I bought them purposely from a London 
dealer. My experiments were all done with commercial 
milk, as it were, just as it went to the consumer. The 
milk, as I have shown from the control experiments and 
bacteriological examination, certainly except in two in- 
stances, must have been comparatively near milking time, 
as the number of colonies found in a certain proportion of 
the milk was very uniform all through the experiments, 
averaging about 200 colonies per platinum loopful. 


6067. In what form did you use the boracic acid ?—I 
had to use it solid for the higher percentages. 

6068. In crystals ?—Yes, in crystals, but in the small 
quantities I used it in solution and then it was quite in- 
efficacious. 


6069. Then your conclusion is that boracic acid is a 
much less effective preservative of milk than formalin }— 
Yes, much less. 


6070. What results did you get from salicylic acid ?— 
Salicylic acid I found as little efficacious as boracic acid— 
in fact, the milk saturated practically with salicylic acid, 
containing 1 in 400, is not sterilised, and eventually goes 
bad. 


6071. (Professor Thorpe.) I understand that you made 
your experiments rather from the point of view of the 
scientific man ?—Quite so. 


6072. That is to say, you were actually studying the 
course of the action of preservatives upon the milk ?—Yes. 


6073. You were not actually imitating the conditions 
under which those preservatives would be used practi- 
cally ?—No, not that I know of. 


6074. Have you any knowledge of how they are used 
commercially ?—I have no expert knowledge at any rate 
—not more than a general outline. 


6075. You cannot say, therefore, how far your experi- 
ments wou'd throw light upon the course of the changes 
which would occur in actual practice ?—No; not knowing 
the actual methods, I must decline to say. 


6076. Such amounts, for example, as 1 in 500 of for- 
malin are not those which obtain under actual conditions, 
are they?—I cannot say I am sure. These results of 
course apply simply to the experiments done under the 
conditions stated. I have no intention of applying them. 


6077. You have no knowledge, have you, of the 
amounts which are recommended by the Formalin Com- 
pany to be used antiseptically in milk?—No, I do not 
know that. 

6078. From your experiments would you say that such 
an amount as 1 in 10,000 might be a suitable quantity to 
use ?/—I have shown that 1 in 10,000 will keep the milk 
sweet for a short time. 

6079. What do you mean by a short time ?—For pos- 
sibly twenty-four hours at 60 degrees Fahrenheit. _ 

6080. Would such an amount as 1 in 10,000 keep it 
sweet, say, at 80 degrees Fahrenheit ?—No, I never found 
1 in 10,000 keep it sweet. 


6081. One in 10,000 in your experiments could not keep 
it sweet for so long a time ?—No. 


6082. And it never did ?—It never did. 

6083. (Chairman.) When you speak of keeping it 
sweet for twenty-four hours, you mean after you had 
purchased it from the vendor ?—Yes. 


6984. That would probably be from thirty-six to fifty 
hours after milking, would it not?—I should think very 
likely, but I do not know. 


6085. (Professor Thorpe.) Of course, not knowing the 
age of the milk when you actually made experiments on 
it, there is a considerable amount of uncertainty as to 
the direct application of your results ?—Yes. 


6086. Would you say, from your experiments, that 
1 in 50,000 of formalin would ‘be of any use in keeping 
fresh milk sweet for twenty-four hours on a hot sum- 
mer’s day?—It entirely depends upon what comes in 
contact with the fresh milk. If fresh milk is practically 
sterile, and if it is received into sterile vessels, it does 
not matter whether you add the formalin or not. 


6087. Assuming the milk is received under ordinary 
practical commercial conditions, do you think an amount 
so little as 1 in 50,000 would be of any practical use in 
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keeping milk sweet for twenty-four hours on a hot 
summer day?—No ; I do not think it would be of any 
use. 


6088. You think it would be of no use?—That is so. 


6089. In order that we might quite understand your 
experiment, what is formalin?—Formalin is a 40 per 
cent. solution of formaldehyde. 


6090. Your experiments have had reference to what? 
—To the actual amount of formalin as formalin, not as 
formaldehyde. 


6091. Again I will put it: When you stated that you 
thought 1 in 50,000 of formalin was of no practical use 
in keeping milk sweet for twenty-four hours at a summer 
temperature, you meant formalin ?—I meant formalin. 


6092. Have you any knowledge of the specific action 
of formaldehyde on the constituents of milk ?—Only 
generally speaking. 

6095. Can you tell the Committee what you believe 
that action to be?—No, I do not think I would care to 
go into that. I am not sufficiently aw fait with the sub- 
ject. 


6094. Now, as regards boracic acid, that, you tell the 
Committee, was a much less powerful germicide and 
antiseptic than formaldehyde ?—Yes, much less power- 
ful. 

6095. Have you any means of comparing commercially 
the relative antiseptic effect of boracic acid and formal- 
dehyde? You say that 1 in 50,000 of formalin will have 
no inhibitive effect on the milk ?—Yes. 


6096. Would 1 in 2,000 of boracic acid have any more 
powerful effect in preventing the change?—At that 
temperature you have mentioned—a hot temperature? 


6097. At that temperature?—In my exveriments it 
had no effect whatever. 


6098. Then we may gather from you that such quanti- 
ties as 1 in 2,000 of boracic acid and 1 in 50,000 of for- 
malin would have no material effect in keeping milk 
sweet ?—That is the evidence I have obtained in my 
experiments. 


6099. Therefore, there would be no use whatever in 
adding those preservatives in such amounts to milk ?— 
It is rather strong to say “no use whatever.” Of course, 
probably every little preservative you add must have 
a certain inhibitive effect, but according to my experi- 
ments it will not keep the milk sweet. I will not say 
it will have no effect whatever. 


6100. Would it allow the formation of such an amount 
of lactic acid, or would it prevent the formation of such 
an amount of lactic acid as to make the milk unsaleable? 
—In my experiments it did ; it rendered it quite sour. 


6101. Then it would not have the effect of preventing 
the formation of lactic acid ?—No. 


6102. (Dr. Tunnicliffe.) Could you tell the Committee 
about the quantity of bacilli that can be contained in 
milk for the milk to be still drinkable—that is to say, 
what milk from a bacteriological standpoint would you 
regard as normal?—I think, for commercial milk, 200 
organisms per loopful, mounting even up to 500 or- 
ganisms per loopful, is a very fair milk. It is rather 
impossible to give in definite quantities the number of 
organisms which would render the milk undrinkapie, 
because it all depends upon what the organisms are, you 
see—the kind, I mean. 


6103. Can you say what quantity of organisms, of 
course, roughly, would render milk undrinkable or un- 
saleable ?—In the summer I bought two samples of milk, 
one containing 20,000 organisms per loopful and the 
other 40,000 per loopful roughly. That was milk which 
was for sale, and there was no evidence, as far as smell 
went, that it was sour at all. 


6104. Have you any facts that you can tell the Com- 
mittee concerning the relation between the amount of 
injuriousness and the number of organisms in milk ?— 
The probabilities are that the greater the number of 
orgaz.isms the nearer the milk is to sourness, if not 
already sour, and, therefore, the nearer to decomposi- 
tion, of course, generally. As a general fact there is 
no question about that. In some of these milks to 
which preservatives have been added, say, boracic acid 
in the proportion of 1 in 100, I have found that the num- 
ber of organisms is practically innumerable and yet the 
milk has not gone bad; fermentative action has been 
stopped, but the other organisms are allowed to go on. 


6105. Therefore, I take it, that, in spite of your bac- 
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teriological experiments, you would still regard the 
question of sourness in milk as the essential test ?—Yes, 
certainty. 

6106. That is from the point of view of injuriousness? 
—Wwertainly. 

6107. What quantity of formalin would you recommend 
to be added to milk to keep it for twenty-four hours 
drinkable at a constant temperature of 60 or 70 degrees 
Fahrenheit ?—I should say not Jess than 1 in 5,000. 


6108. Would you also tell us how much boracie acid 
under similar conditions you would recommend ?—One in 
200 is what I found in boracic acid ; I should not recom- 
mend that to be added though. 


6109. Have you thought about the preservative 
action, or rather, I should say, the antiseptic action, of 
these preservatives from the point of view of their toxic 
equivalents ?—I am not prepared to give an opinion about 
that ; of course, one has thought about it. 


6110. You are not prepared to give an opinion of the 
relation of their antiseptic power to their toxic: equiva- 
lents ?—No. 

6111. Of course, that, you would agree, is essentially 
the important point ?—Quite so. 


6112. (Dr. Bulstrode.) With regard to the formalin 
which you used, did you test it to ascertain whether it 
was a 40 per cent. solution of formaldehyde, or did you 
take that upon the guarantee of the firm?—No, I 
speciaily got the formalin guaranteed, and for these ex- 
periments I used formalin from three bottles, which 
were all kept hermetically sealed, and I found no differ- 
ences between any of the three. 


6113. You mean as regards their reaction—their in- 
hibitive effect 2—Yes, I took it that that was sufficient. 


6114. You did not test it yourself?—No, I did not 
test it; there was no chemical analysis of it at all. 


6115. During what periods of the year did you coilect 
these samples of the milk which you tested?—I com- 
menced the milk in May and I went on through May 
and June, then, I think, in rather a desultory fashion 
up to August, and I commenced again in September, and 
all through this autumn and winter I have been work- 
ing at it systematically. 

6116. You did not test these samples of milk except, 
in the first instance, for the presence or absence of pre- 
servatives ?—I did test them all for formalin. 


6117. But not for other preservatives?—I tested the 
first two or three for boracic acid and salicylic acid, but 
I found the process rather lengthy, and, as it required 
a considerable quantity of milk, I did not carry it on. 


6118. Would you think that the relatively small 
number of bacteria present would rather point to the 
fact that some preservative had been added?—That 
occurred to my mind at first, and I did have the first 
two or three tested; and, as the control always went 
bad within a very speedy time,—as I say, within twenty- 
four hours—I did not consider that, at any rate, the 
preservative was there in sufficient quantity to do much 
harm or much good either. 


6119. As regards the multiplication of micro-organisms 
in milk, I rather gathered from your experiments that 
you would not quite endorse this statement. T will 
read you the passage: “As further illustrating the in- 
fluence of temperature, it may be mentioned that a 
difference of 10 degrees centigrade made a difference in 
milk kept for fifteen hours of 71,900,000 bacteria per 
cubic centimetre ; in milk kept for twenty-four hours at 
25 degrees centigrade no less than the gigantic number 
of 577,500,000 bacteria per cubic centimetre had been 
found.” If that is true, does not that rather tend to 
point in the direction that there may have been some 
boracic acid in your original milk which was inhibiting 
the growth of the organisms?—I cannot say 1t was not. 
It was not the case in the first, as I did have the first 
two or three samples examined, as I say, and I never 
found any then. But I do not think that proves that 
point at all. 

6120. It does not prove it, but do you not think it 
points in that direction?—No, because, you see, they 
always went bad; if there had been sufficient there to 
inhibit to that extent the milk would have kept at about 
that number of organisms. 

6121. As regards the control experiments you say that 
after twenty-four hours the controlled milk with only one 
exception was sour, and showed on plate culture a grea‘ 
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increase in the number of organisms present, varying from 
40,000 to 200,000 per loopful 7—Yes. 

6122. Would you explain to the Committee the exact 
relation of a loopful to a cubic centimetre?—I am not 
prepared to do that. , 

6123. That is rather an important point, is it not ?—IL 
should have to measure that particular loopful, and I 
have not done so. 

6124. You have been speaking in terms of loopfuls, 


' and I have been reading in terms of cubic centimetres /— 


T should say more than 100 loopfuls would go to a cubic 
centimetre. 


6125. Of course that makes a lot of difference to the 
argument /—Quite so. 


6126. Did you go into the differentiation of the 
organisms which you have found in the milk?—No, prac- 
tically there was no qualitative work done. 

6127. With regard to the boracic acid expressed in 
grains per pint or grains per gailon, how much did you 
find necessary to keep milk sweet for twenty-four hours? 
—I make it that about five grammes to the pint is enough 
to prevent any fermentative action. The 15 grammes to 
the pint mentioned in my précis represented the 1 in 33, 
but it only requires 1 in 100 to stop fermentative actions, 
therefore.it will come to about 5 grammes to the pint. 

6128. In order to produce inhibition /—¥es. 

6129. And sterilisation?—No; boracice acid will not 
sterilise according to my experience at all. It will stop 
fermentative action, but it will not sterilise. 

6130. What it would really come to is that a proportion 
altogether in excess of anything like the pharmacopeeial 
dose of boracic acid is necessary to keep the milk sweet? 
—Yes. 


6151. Have you made any culture experiments with re- 


. gard to the inhibition of the growth of organisms by the 


addition of boracic acid ?—Apart from milk, do you mean? 


oe Yes?—No, I have done nothing bearing upon 
that. 


6143. Your experiments seem to show that the several 
preservatives which you use have a distinctly selective 
action upon the several organisms which set up fermenta- 
tion and produce changes in the milk?—When used in 
certain proportions. : 

6154. And that in the first instance the several bacteria 
which are thought of as being an influence in bringing 
about lactic changes are inhibited or kiiled ?—Yes. 


6135. And that secondly those which bring about | 
butyric changes are also inhibited or killed ?—Yes. 


6156. And that finally you found certain vegetable 
moulds to be most insistent ?—Yes, finally ; proteid de- 
compositions are inhibited before moulds. 

6137. Really what your experiments point to, do they 
not, is that the sourness in milk is really only a very poor 
indication of what other changes may be going on in the 
milk ?—Quite so. 

6138. So that there may be harmful changes going on 
quite apart from lactic acid changes ?—Yes, but they are 
nearly all distinguishable by smell. The milk is not 
sweet, and I do not think the miik would be sweet which 
had processes going on which would be deleterious—other 
than the presence of pathogenic organisms. 


6159. That is to say, for all you know ?—Yes; quite so. 


6140. With regard to the pathogenic organisms, could 
you tell the Committee—it is an interesting point—how 
far these several preservatives in the strength you use 
might be regarded as having an inhibitive or destructive 
effect upon pathogenic bacilli?—I think the non-sporing 
ones, for instance, such as typhoid and so on, may be 
expected to be inhibited with Jess quantities of preserva-. 
tives than it would require of course for the complete 
sterilisation of milk, and probably even for the inhibition 
of ordinary saprophytes such as the lactic acid bacillus. 

6141. Do you regard the lactic acid bacillus as less re- 
sistant than the typhoid bacillus?—No, it is mor 
resistant. 

6142. So that you think the pathogenic organisms such 
as those of cholera, typhoid fever, and tubercle, are less 
resistant than it ?—Yes; I am not quite sure, but I think . 
1 in 7,000 of formalin is sufficient to kill the typhoid 
bacilli. Iam speaking rather from memory, but I believe 
that is the amount. 

6143. Have you had any experience as regards the har- 
dening effect of formalin on sections ?—Yes. 
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6144. Would you tell the Committee about that—as to 
the strength you used and what you found ?—I cannot go 
into that. One knows that formalin does harden sections 
and so on, but I am not prepared to give the strengths. 


6145. (Chairman.) You were speaking just now of the 
relative vitality of different micro-organisms; have you 
any experience as to the resistance of the bacillus of 
anthrax to formalin ?—I have no personal experience, but 
anthrax spores are extremely resistant I know. I could 
not give the figure just at this moment, but it has been 
worked, of course. 

6146. Would you consider that 1 in 500 of formalin 
would destroy the spores ’/—Of anthrax, yes; I believe 
1 in 500 would destroy any bacteriological organisms, be- 
cause milk generally contains spores as resistant as any- 
thing that is known. 

6147. Have you ever made an experiment by testing 
the milk some hours after.the formalin has been added ? 
—yYes, and the diminution is very rapid indeed. 
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6148. The diminution in formalin ?—I beg your pardon 
—I thought you meant with regard to the organisms. 


6149. I meant as to the amount of formalin at the end 
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have never done chemically. I took the precaution in 
my experiments that all those vessels should be hermeti- 
cally sealed, so that at any rate there should be no escape 
of formalin as a vapour. 


6150. It has been given in evidence that there is a ten- 
dency or property of formalin to conceal itself, that is, 
to unite itself with certain parts of the milk so as to 
escape detection, but you have no light to throw upon 
that ?—No, I have not. 


6151. (Professor Thorpe.) I presume the amount of for- 
malin which is necessary actually to kill pathogenic 
organisms—absolutely to kill them if they are there, not 
merely to inhibit their formation—would render the milk 
in all probability unsaleable?—I should’ think so cer- 
tainly. 


Mr. Henry Cuarrtes Cameron, called; and Examined. 


6152. (Chairman.) You are the produce commissioner 
to the New Zealand Government /—Yes, I am. 


6153. You have some information to give us relating 
to the dairy industry in New Zealand and its connection 
with this country?—Yes. It is connected with this 
Inquiry principally in relation to butter. 


6154. Yes, for I suppose you do not intend to send fresh 
new milk to this country yet ?—No. 


6155. The output of butter is increasing in New Zea- 
land, is it not?—Yes, it has been steadily increasing for 
a number of years. 

6156. We may assume that the quality is good ?—It is 
steadily improving. 

6157. Steps have been taken by the Government in 
New Zealand to organise the trade and encourage it, I 
believe ?—Yes, to improve the making of the butter in 
the colorty both by instruction and by inspection. 


6158. The points on which the Committee desire in- 
formation are first, the extent to which the preservatives 
are used in the transport of butter to this country, and 
secondly, how far they seem to you necessary to it, or how 
far they could be dispensed with 7—Have you any parti- 
cular questions on that to lead up to it, or do you merely 
wish me to give you evidence as to how butter is made 
in the colony and the extent to which preservatives are 
used. 3 

6159. I suppose to carry fresh butter from New Zea- 
land to this country implies certain precautions or special 
needs?—Yes. The butter in New Zealand is generally 
made at the dairy factories. Those are central factories 
established throughout the country to which the pro- 


ducers bring their milk, and butter is made there by the | 


best means known and is then, “after making, inspected 
and graded by Government inspectors. 

6160. That is not exactly what we understand by a 
butter factory im this country ; we should call that a 
creamery /—I think they use either word in the New 
Zealand Act if Iam not mistaken, but we generally think 
of them as dairy factories. 


6161. You do not recognise the difference of the pro- 
ducer sending in the butter to be made up in the fac- 
tory’—That is what we call milling it in New Zealand, 
and that butter is placed under a different heading from 
the factory butter, which is considered the choicest 
butter. What is made in the factory or creamery is 
butter made from milk that is obtained from the pro- 
ducers and brought direct into the factory. What is 
termed, as you term it in this country, “factory” butter, 
or what we term “milled” butter, is butter that is made 
by the numerous farmers in little lots throughout the 
colony. We will say storekeepers, as we call them— 
you call them grocers, I suppose—go round weekiy and 
give their stores—you call them groceries—to the farmers 
and take in exchange butter ; then, when they get that 
butter home, it is*placed in their store warehouse and 
is milled—that is to say, it is all mixed up. I under- 
stand you call that system in this country the factory 
system. : 

6162. Yes, that is what we understand by a factory /— 
We call that milling it, and that butter is not considered 
to be first-class butter. The butter that is, you may say, 
taken in hand, or that the Government interests itself 
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mostly in, is what is called factory or creamery butter ; 
ae it 1s quite a ‘high-class butter compared with the 
other. 


6163. That is, it is exported in large quantities, fresh ? 
-——No, it is not exported fresh to any extent. It is 
treated with salt, and in many cases—I will not say in 
every case, but in many cases—with Preservitas, as we 
call it. 

6164. (Professor 
servative. 


6165. (Chairman.) What is the basis of that ?—Boracic 
acid, I understand, principally. 


6166. Is there no butter that comes absolutely fresh 
to this country /—I am told (and from my own experience 
I have found) that this last year or for a couple of years 
there has been a little sent—in fact, last year I believe 
it was increasing. They find there has been rather more 
sent than the demand here for fresh butter of that de- 
scription warrants. The bulk of the New Zealand butter 
is sent-over here treated with salt. 

6167. As the Danish butter is?—Yes; but a good deak 
of it, of course, with preservative. . 

6168. How does it compare in price with Dan‘sh 
butter ?—It is cheaper than the Danish butter. Danish. 
butter is made in Denmark, and is on the market here, 
you may say, in a few days. New Zealand butter, of 
course, requires to be placed in cold stores and frozem 
during transit, and it is, possibly, a couple of months 
before it is put on the market here. ‘The action of 
freezing also affects the butter. 


Thorpe.) Preservitas?—Or a pre- 


6169. Is it all frozen that comes to this country ?—It. 


is all frozen that comes over here; it is carried in re- 
frigerating chambers generally at a temperature—it is: 
my duty to see that the temperatures have been kept 
correctiy—of, I should say, about 15 degrees Fahrenheit 
on an average—the same temperature as they bring 
frozen meat over in. 

6170. The salt that is used comes into play when the 
butter is taken out of the refrigerator, does it not!— 
The salt is put into the butter, of course, to act as a 


preservative, but the demand in this country is for a 


butter with a slight flavouring of salt, and, naturally, 
you try to hit the taste of the majority of purchasers. 


6171. What is the object of adding other preservatives. 
—hboracic acid, for instance ?—The object of adding other 
preservatives is this: when New Zealand butter is: 
frozen and is taken from the chamber here, and put, as 
we call it, on the floor of the merchant's warehouse, and 
from there on to the counter in the shop, the action of 
freezing causes it to depreciate more rapidly than if it 
were not frozen. The action of frost causes it to go off, 
as they say, more rapidly, and the preservative has been 
found by tests made in New Zealand, by the Agricultural 
Department of the Government, to aid the keeping 
quality of the butter when thawed. 


6172. But you say the use of boracic acid is not uni- 
versal ?—It is not universal, I understand. 

6173. Is it increasing ?—There has been a complaint 
about preservatives in this country, and objection has been 
taken to using them, as you know. Naturally, butter 
makers do not know what the result may be, and some of 
those in the colony have been rather nervous about using 
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preservatives in the face of that. But, while the New 
Zealand Government is most anxious, by the stringent 
measures they take and by their Act, which I can show 
you, to have the butter exported only in a pure condition, 
it is found that the finest butters made in the colony, and 
the butters that command the best price on this market 
and obtain the highest reputation, are those treated wiva 
a slight application of preservative. 


6174. Your Government have undertaken some ex- 
periments, have they not?—Yes, some very interesting 
experiments, of which I have got some particulars here 
(handing in “Reports on the Dairying Service, 1897-98, 
to the New Zealand Department of Agriculture”). The 
experiments were made by the Agricultural Department 
of the New Zealand Government with the object of 
ascertaining whether the use of preservatives was bene- 
ficial or not. 


6175. You mean effective or not?—Yes, effective in 
preserving the quality of the butter. They recognised, 
of course, that if the preservative is of no benefit it 
should not be used. The experiment was this: ‘Six 
boxes of butter, all from the same churning, were 
treated with different percentages of salt and preserva- 
tive. The latter was of a well-known brand, consisting 
mainly of boracic acid. The butter was treated and 
packed by the manager, and each box was marked with 
a distinguishing letter, only the manager knowing the 
treatment of each particular box. The butter was 
packed on the 9th January, 1898, and was forwarded 
to the grading room”—that is where the Government 
inspectors see that the butter is in perfect order, and 
grade it according to quality—“at Moturoa Freezing 
Works, where it was carefully examined and pointed on 
the 12th January. As might be expected, we could not 
detect any appreciable difference in flavour between any 
of the boxes, and awarded 41 out of a possible 45 points 
for this item. ‘The loss of the four points was accounted 
for by the presence of a slight ‘feed’ taint”—that is, a 
taint that has been derived from the feed—the grass. 
“The butter was then placed in the freezing chamber 
and kept at a temperature of 29 degrees Fahrenheit for 
eleven weeks”—that is about the length of time. of 
course, that there would be between the time it was 
made and the time it was put on the market in thia 
country— 


6176. Yes, but at a much higher temperature ?—Ii is 
a temperature below freezing-point, you see. 


6177. You mentioned 15 degrees?—Yes, that is the 
average temperature at which it is carried across in the 
boats ; but it does not matter as long as it is below 
freezing—below 32 degrees. 


6178. It matters in this respect, does it not—that the 
lower temperature would have a much more disinte- 
grating effect ?—-Thhe more reason, of course, for a preser- 
vative—that, perhaps, would be even a stronger proof 
for the use of it. “The butter was then placed in the 
freezing-chamber and kept at a temperature of 29 de- 
grees Fahrenheit for eleven weeks, when it was de- 
frosted and held for ten days in a temperature ranging 
from 45 to 60 degrees”—as it would be in the stores 
and shops here. “It will thus be seen that the butter 
was subjected to conditions very similar to those 1t 
would have to undergo if exported to England, and that 
we saw it as it would probably appear to the English 
consumer ”—that was the object of the test. “It was 
now re-examined by Mr. Robertson and myself, as well 
as iby several others interested.” The boxes were 
marked A, B, 0, D, E, F, and when examined for point- 
ing—that is, to give the number of points—it was 
found that box EH, which had been treated with 3 per 
cent. of salt and a half per cent. of preservative. was 
superior to the second sample (D), which was treated 
with 2 per cent. of salt and 1 per cent. of preservative, 
the third quality box (F) having 3 per cent. of salt and 
1 per cent. of preservative. 


6179. The third box was nearly the same as the 
second ?—Yes, but it was placed after the other because, 
although there was very little difference in pointing, the 
other was reckoned, if anything, the better. You see 
they were both preserved with 1 per cent. The other 
three boxes had no preservative, and they were inferior 
to those three with preservative. So that the experi- 
ment has proved this—that the use of preservative to a 
small extent—that is, to the extent of a half per cent.— 
is beneficial ; that it is quite unnecessary to use more 
than that ; that 1 per cent. does not give as fine a keep- 
ing quality of (butter as a half per cent. ; and, of course, 
16 is not the object of anyone to put more in than is 
absolutely necessary. f 
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6180. Would you give the percentage of salt in the 
samples without the preservative?—Box A had 2 per 
cent. of salt, similar to D. Box D had 2 per cent. of salt 
and 1 of preservative. Box B had 3 per cent. of salt and 
no preservative. Box E had 3 per cent. of salt and half 
per cent. of preservative. Box F had 3 per cent. of salt 
and 1 of preservative. They tried to have them as equal 
as possible without and with preservative. The proof of 
this, I think, is that the difference alone in preservative 
makes the difference in quality. 

6181. Then a half per cent. of preservative is as effec- 
tive as any larger quantity ?—They considered more so. 
This experiment I may say, as you will see if you look 
a little further down, was made by those who really held 
the opinion that a preservative was perhaps not necessary, 
and who would have liked, if possible, to have proved that 
by doing without preservatives they would be complying 
with the requirements of this country and could make 
as good a butter. But as the Commissioner says: “ We 
admit, however, that this experiment, subject to con- 
firmation, indicates that boracie acid has a certain value 
as a preservative for butter; that 8 ounces”—that is a 
half per cent.—‘ per 100lbs. of butter is as efficacious as 
any larger proportion; and that the addition of as much 
as llb. per 100lbs. of butter imparts a noticeable and 
unpleasant taste”—which, of course, you do not wish to 
have. “Why D should have kept as well as F, or B 
better than C in spite of being more mildly salted, is a 
question hard to answer.” 

6182. You said the preservative used consisted mainly 
of boracic acid—what other ingredients ?—Boracic acid 
and borax generally; but, of course, I am not a chemist 
and I am not an analyst. 


6183. What is the object of using a patent mixture 
when boracic acid could be used apparently with the 
same effect /—Because it is made specially for application 
easily. 

6184. In solution ?—No, it is like a very fine salt. Of 
course you have had a great deal of evidence given as to 
the manner in which a preservative is applied to milk; 
its application to butter or to prepared foods is quite 
different. The makers weigh the quantity of butter, the 
quantity of salt, and the quantity of preservative ; they 
mix the preservative and the salt together, or they may 
apply them separately in the same manner, and they are ~ 
mixed with the butter at a time before the butter is put 
into the boxes. The butter makers Know exactly the 
quantity that they are mixing or blending with the butter. 

6185. From what distance do the farmers send their 
milk to these factories ?—Not very far. New Zealand is 
not a large country; it is a country about the same size 
as this, and something of the same shape—long and 
narrow. These factories are established all over the 
colony. There are 400 or more factories and skimming 
stations throughout the country, and they are placed in 
the centre of farming communities; the farmers within 
say three or four miles round sending their milk in night 
and morning to them. That is the general system. 


6186. Is the use of preservatives unknown among the 
farmers themselves, or do they ever treat their milk 
before consigning it ?—I understand not in New Zealand ; 
it is not necessary. 

6187. But there is nothing to prohibit them ?—There is 
nothing to prohibit them further than the Dairy Act, and 
the New Zealand Act is very stringent; in fact, I do not 
think the English Government would agree to introduce 
such an Act into this country for the farmers. The powers 
of the inspectors there are very great. There are many 
things which an inspector can do in connection with the 
dairy industry. A dairy means a milk house, a milk 
shop, a dairy factory, or any other place where dairy pro- 
duce is collected; it also means a farm, a stockyard, a 
milking yard, a paddock, a shed, a stall, or any placefrom 
which the milk supply of a dairy is obtained. The in- 
spector can go in and inspect all those places and if in 
any case where the inspector is satisfied—and he has only 
got to be satisfied—he can prohibit and stop the distribu- 
tion of produce from that dairy. ? 

6188. If he is satisfied of what ?—If he is satisfied that 
things are not as they should be. Suppose they are dirty, 
suppose there is carelessness displayed ; suppose that he 
thinks the produce is injurious to health ; suppose he sees 
any fault, then he can stop the making of dairy produce 
at that dairy. 

6189. Would the use of a preservative by a farmer in 
consigning his milk to the factory justify the inspector 
in prohibiting that supply ?—No, not at present. I do 
not think it would. 
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6190. What I mean is this: is there any safeguard 
against this New Zealand butter containing no more pre- 
servative than is added in the factory 7—No, if the farmer 
added it to his milk before going to the factory there is 
nothing to prevent it, but in New Zealand the farms are 
situated so close to the factory that it is almost un- 
necessary. Ido not know, and I could not say of my own 
knowledge that it is not done; at the same time I could 
not say that it is done. I cannot give you that evidence, 
but it is unlikely, unnecessary, I consider, that it should 
be done. Of course, it could be done. 


6191. You have already said that New Zealand is a 
country about the size of Great Britain; you are pos- 
sibly aware that some farmers in this country do use pre- 
servatives in sending their milk?—Yes, they do. 


6192. Why should the New Zealand farmer not do the 
same ?—They use it, I understand, principally here when 
they are sending milk some distance for consumption as 
milk. I am not aware that they do it when sending it 
merely into the factory a mile or two away for immediate 
use. 


6193. No, but when a perishable commodity has to pass 
through several hands there is no warrant that some of 
these parties may not use preservatives ?—No, there is 
no warrant, 


6194. (Professor Thorpe.) Perhaps you will allow me 
to clear that up; boracic acid or borax is soluble in the 
fluid of the milk ?—Yes. 


6195. If the farmer did add it, it would be dissolved ?— 
I see; there is nothing to prevent him. 


6196. It would be dissolved in the milk as such, but it 
would not be dissolved in the fat, which is, of course, 
obtained from the milk and made eventually into butter? 
—I am rot chemist enough to say that; that is expert 
evidence. 


6197. (Chairman.) Has there been any system of pas- 
teurisation or sterilisation adopted by dairies in New 
Zealand ?—Yes, to a slight extent. 


6198. With what result?—Rather unfavourable. 


6199. As regards the quality or flavour oi the butter ?— 
As regards the condition in which butter from the colonies 
is when brought home and handled. Pasteurisation, as I 
suppose you know, is intended to remove taint in milk. 
Taints are caused by bacteria which are develyped, we will 
say, by uncleanliness. Pasteurisation levels the quality 
of the milk. It removes the taints, and wiile removing 
the bad taints, of course, it removes also the fine taints— 
it removes all taints. Butter makers then make their 
butter with what they call a starter, that is, they apply a 
starter to give the butter the flavour which is desired. 


6200. A ferment you mean?—Yes, a ferment. Then 
when the butter is made you can understand it is uniform. 
The effect of pasteurisation is also such as to keep it for a 
longer time than if it were made from milk in its natural 
condition. But while making this average quality of 
butter the pasteurisation has destroyed the fine qualities, 
the fine flavours, of the milk, and you cannot make as 
high a quality of butter, as fine a quality of butter, as 
you can by the natural process of ripening. The idea in 
New Zealand is not so much to make an average uniform 
butter as to educate the farmers to make the finest quality 
of butter. Pasteurisation levels. It has been found in 
London by tests—they have been watching it very closely 
—that the pasteurised butter sent from the colony after 
being frozen is not quite so good as the non-pasteurised 
butter. The feeling is not quite so strong now in favour 
of pasteurisation as it was. 

6201. It is not quite of such good quality ?—It is not 
of such good quality—that is exactly where it is. 


6202. But the keeping quality would be very superior? 
—It goes off in flavour. It would keep butter if it 
was not frozen, I grant you, but it does not after being 
frozen. Danish butter, as you have had evidence, 
is pasteurised, but Danish butter does not undergo the 
freezing process, which acts on the quality of butter. 
The preservative preserves the butter after being frozen, 
and prevents it going off or deteriorating as rapidly as 
it would without a preservative. 

6203. Then, to sum up, your opinion is that the 
moderate use of preservatives facilitates the trade of New 
Zealand ?—I do certainly think so ; but no one wants to 
use more than is necessary, and the trouble has been 
that there has been no limit. 

6204. You would not go so far as to say it was essential 
to it, would you ?—I say it is essential to it ; it is essential 
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to keeping butter in the finest condition, and, therefore, 
that means that it is beneficial to the trade. 


6205. My question was whether it was essential to the 
trade—whether the trade between New Zealand and this 
country depended upon the use of preservatives ?—I will 
not say it does. 


6206. I do not want you to commit yourself ?—Of 
course, it is a question that wants a little explanation. 
If the use of preservatives was prohibited, and by that 
the quality of New Zealand butter was depreciated, butter 
makers would still continue to make it, but they would 
send butter over here that might be considered on this 
market inferior, which would not give satisfaction to those 
using it, and, of course, would not realise as high a price. 


_ 6207. You have told us that the use of preservatives 
1s not universal at present ?—That is so. 


6208. A great deal of butter comes to this country 
with nothing but salt in it?—Yes. 


6209. Is that butter at present sold at a lower rate 
than ‘butter with preservatives /—Yes. 


6210. It is?—Yes, the butter that commands the 
highest price in this market—the brands most favourably 
known—the butter that has obtained the highest prizes 
in New Zealand competitions—is all butter treated with 
a slight preservative. That is thoroughly proved. 


6211. Would your traders object to the obligation to 
notify the presence of preservatives?—I do not think 
so. Of course, I am not a trader, but 1 should not think 
they would have any objection to notifying. If there is 
a limit placed upon preservatives, and it is required to be 
notified, I have no doubt that it would readily be notified 
that all New Zealand butter, or Australian butter, or 
colonial butter was treated with it, as the case may be. 
But possibly a notification to the buyers that it is “New 
Zealand butter” would be sufficient. You see this is the 
trouble at present. I am often asked, “Can you te'l me 
where I can buy good New Zealand butter”? I cannot. 
I do not know what retailer’s or grocer’s shop to go to 
to get it. It is sold as “choicest butter,’ and probably 
the buyers think it is fine English butter or Danish butter 
with no preservative. But if it were notified “New 
Zealand butter,” then the inference would be at once that 
it is treated with preservatives, because if there was a 
limit fixed in this country on the amount of preservative 
to be used, then all butter makers in New Zealand, I 
believe, would use it. 

6212. That is not a practical suggestion, because, 
although you can detect by analysis the presence of a 
preservative, you cannot ascertain by analysis the country 
of origin?—No, you cannot; but then you would not 
require to analyse it, for the notification would be suf- 
ficient for a consumer to know that it was treated in that 
manner. 

6215. That implies a certain amount of knowledge on 
the part of the general consumer ?—It is the same thing, 
I find, with the meat trade. For instance, you know 
very well in the best shops in the West End they sell 
New Zealand meat as English meat, and you cannot tell 
the difference. If that was notified many people would 
be prejudiced, and they would not use it. The same 
would occur with butter. If it was notified “New 
Zealand butter,” those who are afraid of using it would 
not take it. It would be a safeguard, I think. 


6214. Have you any figures to show the progress of 
the butter trade between New Zealand and this country? 
—The New Zealand butter export trade—that is, the 
factory butter—has now been going on for about fifteen 
years. In 1882 the Government issued a proclamation 
in the Gazette offering a bonus of £500 to any company 
that would establish a factory on the American principle 
for the export of either butter or cheese, and who would 
export twenty-five tons of butter or fifty tons of cheese, 
which would fetch in the London market or in the 
markets of the world a payable price. 

6215. Forgive me, but if you would answer the ques- 
tions a little more shortly it would save us trouble; we 
want to ascertain the extent of the trade?—I have it 
here in hundredweights. In 1883 the export in butter 
from New Zealand was 8,869 cwts. ; five years later it 
was 29,995 cwts. ; in ten years time it was 58,149 cwts. ; 
and in fifteen years time it was 96,801 cwts.; whereas 
last year it was 102,479 cwts., so that you see it has 
been increasing steadily. 

6216. Is it an all-the-year-round trade?—No, -the 
butter from New Zealand commences to arrive here about. 
December and continues till about May or J une—about, 
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probably, seven months in the year. It arrives here 
at the season when butter is scarce in this country. 

6217. Now, can you tell us anything about the use 
of colouring matters?—Colouring matter, of course, 18 
used merely, I suppose, to pander to the fancy of the 
consumer. I do not think it is used for any other pur- 
pose. 

6218. To what extent is it used ?—In butter colouring 
matter is applied to suit the demand of the consumer. 


6219. So you have told us, but I want to know to 
what extent it is used ?—In New Zealand we do not use 
it at all. 

6220. That is a sufficient answer ?—As I say, it is used 
merely to fill a demand. The quality of our butter 1s so 
rich that it is naturally sufficiently coloured. In fact, 
when I was in trade before I joined the New Zealand 
Government, inquiries were frequently made as to the 
cause of the dark colour of our butter. That is due 
merely to the richness of our grasses and to the chmate. 

6221. It is summer butter ?—Yes. 


6222. If it was an ail-the-year-round trade your 
traders would probably adopt the same expedients as 
other traders?—Possibly, but in New Zealand you can 
run your cattle all the year round on the grass; you do 
not require to house them as you do in this country. 
Cheese, of course, is coloured in New Zealand to suit the 
requirements of the trade in this country. 

6223. What are the substances used in colouring 
cheese ?—Annatto is the colouring used. 


6224. Exclusively ?—I understand exclusively. 


4225. Are there none of the patent colouring matters 
used ?—J know of no other than annatto. It may be a 
few use what they have a fancy for, but I am not aware 
oi it. Of course, it is understood to be perfectly harm- 
jess, but I myself do not think that colouring in any food 
is necessary. I do not think we should colour cheese ; 
it makes no difference to the quality of it. 

6226. (Dr. Bulstrode.) How much margarine is there 
imported from New Zealand?—None; the Government 
does not encourage it to be made. 

6227. (Chairman.) Is that so?—The New Zealand Mar- 
garine Act is very stringent. Mixing with butter and 
‘colouring margarine is prohibited. We do not make 
margarine in New Zealand. In fact, when a deputation 
went to Mr. Long about margarine lately I produced the 
New Zealand Act, and showed them that it embodied 
exactly the clauses which they wanted embodied here, 
but which they could not pass. 

6228. (Dr. Bulstrode.) Could you tell the Committee 
about what proportion of the butter coming from Greater 
Britain to this country comes from New Zealand ?—Our 
New Zealand trade is small when you take the colonial 


trade. Of course, I cannot answer for any of the other 
‘colonies; I would rather confine myself to New 
Zealand. 


6229. I will give you the figures for 1898. From foreign 
countries in 1898, 3,714,627 cwts. of butter and mar- 
garine were imported, and from’ Greater Britain 
395,741 cwts. were imported, and you tell us that 102,000 
ewts. came in last year from New Zealand alone, so that 
really the quantity coming from New Zealand is about 
a fourth of the colonial total?—I think it is small com- 
pared with the bulk. 


6230. It is a fourth?—I have not here the figures. 


6231. If you have 102,000 out of 395,000, that seems 
to indicate that from New Zealand a quarter of the 
colonial butter is imported?—Yes; but I thought you 
were taking Canada as well. 


6232. (Chairman.) Canadian butter is colonial butter? 
—It is not so considered in the statistics. I donot know 
what term “Whitaker” may use, but in the London 
market the term “colonial” applies merely to Australa- 
sian butter and’ the term “Canadian” is applied to 
Canadian butter, although they are all colonial butters. 


6233. (Dr. Bulstrode.) Of course I do not guarantee 
that these figures are correct, but I have read them 
from the current “ Whitaker” ?—I do not dispute any- 
thing that is said in “ Whitaker.” 


6234. With regard to the amount of boracic acid which 
you wish allowed in butter, would you tell us the views 
of New Zealand in reference to that ?—The views of those 
producing butter in New Zealand are that a limit should 
be placed on the quantity of preservatives that is legal in 
this country. As far as tests,have been made to prove the 
quantity required, I have read you the tests. It has 
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been proved that it is unnecessary to use a larger quan- 
tity than half per cent. 


6255. Then you would be content with half per cent. ? 
—Yes, and I might also point this out to the Committee 
that if you limit it to half per cent. for butter, you are 
doing as was done in the Margarine Act lately, when Mr. 
Long gave 10 per cent. while the trade said 5 or 6 per 
cent. was quite sufficient. You will be giving a good 
margin for this reason, that while half per cent. is the 
quantity permitted by law, yet if the half per cent. is 
the quantity applied, as was the case in this test that I 
have mentioned, the half of that half, or a quarter per 
cent., will be worked out in the working of the butter, 
so that in all probability the butter when received would 
only contain a quarter, or 0°3 or 0°4. 


6236. You would be quite satisfied if a limit of 0°5 
were made for butter in this country ?—Yes. 


6237. Why was it that the Agents-General for the 
Colonies objected to the prosecutions when 0°5 and 0°6 
were said to be found in butter ?—I think 0°7 was found 
in the Glamorganshire case. They objected to it 
because every County Council was a law unto itself, 
and had aright to say that if 0°7 is illegal in Glamor- 
ganshire, 0°6 might be illegal in the adjoining county, 
0°5 in another county, and 0-4 in another county; there 
was no limit; in fact, a magistrate had no law to go 
upon; he had merely to use his own discretion as to 
whether it was injurious or not. 


6238. Perhaps you know, as a fact, that the Agents- 
General did represent to Mr. Chamberlain that they 
objected to these prosecutions on the ground apparently 
that they had information that one per cent. was harm- 
less ?—Yes. 


6259. But now you apparently have altered the position 
as regards New Zealand, is that so?—No, I do not say 
that one per cent. is not harmless, I say I still believe 
that one per cent. is harmless, but that it is advisable to 
have the limit as low as is compatible with necessity, and 
therefore I consider that half per cent. is sufficient, and 
half per cent. would be satisfactory to more who are 
trading. 

6240. The Agents-General say : “It is stated that these 
prosecutions have been taken on health principles, and it 
is argued by local analysts that butter containing more 
than 05 or 06 per cent. of boracic acid is 
harmful to the consumers. But we have to in- 
form you that the opinions of some of the 
very highest medical men in this country have 
been laid before us, and all of them agree that a 
much larger percentage of boracic acid than that laid 
down by the Welsh local authorities can be used in butter 
without being in the least way harmful to the health of 
the consumer. We are advised that 1 per cent. would 
be perfectly innocuous, but our main object in approach- 
ing you is to request you to be so good as to bring this 
matter before the President of the Local Government 
Board with a view to the exact amount of boracie acid 
which may be used in preserving butter being authori- 
tatively defined, and that a uniform standard may be laid 
down for the United Kingdom” ?—That is perfectly 
correct. 

6241. You would be quite satisfied now if the limit 
were made 0°5 per cent. ?—I would be quite satisfied if 
any limit was made so that we knew where we are. 

6242. And any fresh preservative that might arise you 
would wish to be standardised ?—Yes, certainly; then a 
person would know exactly how he stands, and he would 
have something to go upon. I certainly believe from all 
the evidence I have heard that one per cent. is harmless ; 
still, you have had a great deal of evidence given which of 
course we cannot go past, and I am perfectly willing to 
rest on the tests that have been made purposely to dis- 
cover what is the smallest quantity necessary, and there- 
fore I would be satisfied with half per cent. 


6243. And you would have no objection to its being 
stated that this butter is preserved with boracic acid ?— 
No, I would have no objection whatever to that if it is 
considered necessary. I would rather, of course, as I say, 
have merely notified the source of origin. Let that be 
clearly marked on a card as margarine has to be labelled 
now. For instance, let the butter that comes from New 
Zealand be sold with a large label “ New Zealand Butter,” 
let Canadian butter be sold with a large label “ Canadian 
Butter,” let River Plate butter be sold with a large label 
“River Plate Butter,” which is merely what you do with 
margarine. é 
_ 6244. (Chairman.) How could you possibly enforce 
that ?—You enforce having the label on margarine. 
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6245. That denotes the substance, not the country of 
-origin ?—That is so, still I think it would perhaps meet 
‘the case if the source of origin was notified, 


6246. I submit it is impracticable?—It may be. I 
might say here that the New Zealand Government men- 
tions a preservative in one of the Clauses of the Act: “No 
‘person shall sell or offer or expose for sale, or shall export 
or attempt to export any dairy produce which Wh 
for any other reason is likely to endanger the public 
health. No person shall mix with or add to 
dairy produce or use in the manufacture thereof any 
extraneous ingredient of any description. . . . . . 
Provided that except in so far as is otherwise provided by 
regulations under this Act, nothing in this section con- 
tained shall be construed to prevent pure sugar, common 
salt, or any harmless, coagulative, preservative or colour- 
ing ingredient or constituent being used in the manufac- 
‘ture of dairy produce.” They permit it, but knowing the 
feeling in this country they have reserved the right, in 
case 1b was objected to and made illegal to use it here, 
that “the Governor may from time to time, by Order in 
‘Council gazetted, make regulations consistent with the 
‘provisions of this Act for any of the following purposes : 
gear Preventing or limiting the use of preserva- 
‘tives or other ingredients in the manufacture of dairy 
produce.” So that the New Zealand Government you see 
care very anxious to have their butter thoroughly sound 
and good, so that no objection can be taken to it. But 
‘from the tests they have made and the evidence they have 
‘before them they are satisfied that the use of preserva- 
tives to a small extent is not injurious. 


6247. (Dr. Tunnicliffe.) Do you know at all as to 
‘whether the retail trade in New Zealand butter in any 
way differs from the retail trade of any other butter in 
‘this country ?—No, I am not aware of any difference. 


6248. Do you know how long it would be before the 
butter was in the hands of the consumer from the time 
-of its arrival here—I mean how much must be added to 
your eleven week limit for the purpose of reaching the 
consumer ?—The eleven week limit is taken as covering 
the whole time from the manufacture until it is placed 
‘in the hands of the consumer. Butter is sent down 
from the factory immediately it is made, and it is only 
‘held in a cold store in New Zealand until a vessel is 
ready to sail, then it takes six weeks on the voyage. 


6249. That is quite sufficient; you have answered my 
“question ; eleven weeks is the whole time ?—That is the 
fair average. I think that is about the time. 

6250. Would any complaints with regard to the keep- 
ing power of New Zealand butter come under your notice ? 
—Not directly. I have heard of complaints, and my 
attention has been drawn to them. 

6251. Can you tell the Committee whether the com- 
plaints that you have had your attention drawn to affected 
‘butter with a preservative or butter without a preserva- 
tive in it?—That I cannot say, because I do not know 
“personally the different factories that use and do not use 
preservatives in the colony. 

6252. (Professor Thorpe.) The Report from which you 
have quoted is one addressed to the Department of Agri- 
culture of the New Zealand Government by a series of 
‘their inspectors ?—Yes, that Report is by the Chief Com- 
“missioner. 

6253. Which Report is made by the Chief Commis- 
‘sioner ?—That Report giving those tests. 

6254. Who is that ?—At that time it was Mr. Sorensen. 


6255. Was that gentleman born in New Zealand ?— 
No, I do not think so. 

6256. Is he a Dane?—I cannot tell you; I do not 
“know Mr. Sorensen personally. 

6257. Has he left New Zealand now?—He has left 
New Zealand. 

6258. Do you know where he is?—Somewhere in this 
country, but where I cannot say. 

6259. This, of course, is one of several Reports that 
he has made ?—That is one of several Reports, but that 
-was made the year that he was Chief Commissioner. 

6260. How long has Mr. Sorensen ‘been in New Zea- 
land ?—I do not know how many years. 

6261. Has he had any important influence in the 
‘conduct of your operations in butter producing in New 
Zealand?—I° cannot tell you, I merely give you the 
Report as I get it; I do not know anything about Mr. 
‘Sorensen. 
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6262. Are you aware that in many of his reports he 
has urged the necessity of legislating against the use of 
any preservatives in butter except common salt 1—Yes, 
Pa A that makes his Report of the tests all the stronger, 

ink, 


6263. In the Report he tells us that he caused a list 
of questions to be issued “to fifty of the most prominent 
butter makers and exporters with the object of eliciting 
their views as to the financial benefit of using preserva- 
tives” ?—Yes, 


6264. From those fifty leading butter makers thirty 
replies were received ; of those thirty replies eighteen 
were opposed to the use of preservatives and only six 


were in favour of their use, the others being neutral /— 
Yes. 


_ 6265. Taking the actual output of the several classes 
it appeared that of those who were in favour of the use 
of preservatives the amount was 1,500 tons; of those 
against the use of preservatives the amount was 1,480 
tons ; and of those who were neutral the amount was 
925 tons ?—That is so, as I understand from the Report. 


6266. Then, on this basis, the balance of evidence 
denies the necessity for using anything but common salt} 
—That is so. 

6267. That is the general evidence of the trade col- 


lected in New Zealand?—Yes, that was the general evi- 
dence. 


6268. It appeared that out of the 925 tons exported 
by the neutrais—those who declined to express any 
opinion—as a matter of fact 725 tons were not treated 
with preservatives ?—Yes. 


6269. Then the evidence of the trade so collected was 
distinctly against the use of preservatives ?—Yes. 


_ 6270. Now we come to the experiment—that is an 
isolated experiment ?—Yes, purposely made to prove 
whether it was beneficial or not. 

_ 6271. An isolated experiment made upon the results 
simply of'one churning /—Yes. 

6272. And on, therefore, comparatively very limited 
quantities ?—Yes, certainly. 

6275. Therefore, you draw a somewhat wide generali- 
sation upon the limited basis of one experiment made 
upon a comparatively small quantity of butter 1—Yes ; 


Iam merely going by that experiment that was made 


purposely to prove whether it was beneficial or not, and 
made ‘by those who were, of course, rather against it. 


6274. When we examine the details of the experi- 
ments we find they are not altogether very definite in 
their teaching. All, however, that you do deduce from 
them is that so small a quantity as a half per cent. is 
sufficient when combined with 3 per cent. of salt 3 that 
is the teaching of the experiment ?—Yes. 


6275. Is there any reason, in your judgment, to sup- 
pose that this experiment is so convincing as to avoid 
or obviate the necessity of any further trials?—No. 
Further trials have been made, but I have not got the 
particulars ag I have of that one. I will probably get 
them, but I have not got them yet. I only gave you 
that because it is a published one. 


6276. Are you in a position to say generally what 
these further trials have led to ?—Of course, I am talking 
merely from what I understand to be a fact, the further 
trials have led, ag I said, to prove that the use of pre- 
servatives to a small extent is beneficial. 


6277. But you are not able to hand in any particu- 
lars 2—I cannot. 


6278. Your Government ‘thas not given you any further 
details, in view of this Committee ?—No, I have not got 
them; im fact, I have had no communication whatever 
with the Government in view of this Committee. 


6279. The Chief Inspector has had occasion more than 
once to express the opinion that pure milk is still wanted 
in New Zealand?—That is what I said; that is what 
the Government is aiming at. 


6280. There are still, in his judgment, factories at 
which the milk is delivered in a uniformly poor and dirty 
condition, and in his judgment this is a state of things 
for which there is no excuse—he so reports, does he not? 
—That is so. The Government is trying to work up the 
dairy industry. 


6281. Now, I put it to you whether if is not conceiv- 
able that the indications given upon this single experi- 
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ment, of which you have told us the results, may not 
possibly be affected by the condition of things which the 
chief inspector deprecates?—I scarcely follow what you 
exactly mean. 

6282. I put it to you whether the results of the test, 
the single experiment, that was made may not possioly 
be affected by the condition of things which the chief 
inspector deprecates—namely, the influence of poor milk 
and the influence of uncleanly conditions?—The test 
was made from the same milk, and the conditions were 
similar ; the butter was all of the same making. It was 
the same butter. The test was merely to see whether 
the preservative was beneficial or not. 


6283. But is it not the fact that if there had been 
something in the nature of taint or uncleanliness—some- 
thing in the nature of a bacillus which affected the 
decomposition of the milk—that even that small quantity 
of boracic acid might have inhibited its effect ?—Boracic 
acid does not destroy taints as pasteurisation does. 


6284. No, but the effect of that boracic acid would be 
to protect the butter from the influence of foreign un- 
cleanly material in it which would have its effect wpon 
causing the butter to go off, would it not?—It would 
preserve it, certainly. 


6285. It would preserve it from the effect of those 
germs, whatever they may be?—I suppose it may be, if 
you follow it up, that the germs would be more pronounced 
afterwards ; it prevents the decomposition, you may say, 
of any food—is that what you mean? 


6286. I mean that this small quantity of boracic acid 
might have been the agent which prevented the in- 
fluence of the foreign substances which might be present 
in the milk such as the chief inspector deprecated the 
use of ?—But he is talking generally of the milk through- 
out the country, the same as you hear mentioned by 
people: “Oh, yes, Danish milk is in a dirty state, and 
they pasteurise it accordingly”; but that does not 
prove that this particular test was made from dirty milk. 


6287. Does it not ?—I do not think so, and I don’t think 
that in that particular factory such milk would be used 
for the test, knowing that was made by a Commissioner 
who was opposed to the use of preservatives, and whose 
feeling was against them and’ in favour of pasteurisation. 
I think that he would try all he could against it, but then 


he admits, that although he was personally unfavourably - 


disposed to it, the test rather convinces him that it is 
advantageous to use it. 


6288. I want to point out to you from the general con- 
ditions which obtained in New Zealand, which he 


deprecates, that the results of the experiment might have. 


been fallacious on account of those conditions entering 
into it?—Of course they might have been. As TI say, L 
am not an analyst and I merely go on general trading 
grounds. 


6289. Is not Mr. Sorensen’s comment on this experi- 
ment the following: he is loth to base conclusions on the 
result of a single experiment, especially when, as in this 
matter, many previous experiments have given conflicting 
results?—Yes. Mr. Sorensen, as I told you, was opposed 
to it, and the is naturally talking as strongly against it 
as he can in the face of the result of the test. 


6290. I understand that in New Zealand the Govern- 
ment has not felt itself in a position to enforce the clause 
of the Dairy Act, which compels the cooling of milk ?— 
I do not know whether they have enforced it or not, but 
I know that the Act is very stringent regarding it. 


6291. The words in the report are: “The#Department 
has not enforced the clause of the Dairy Act compelling 
the aération of milk on the farms.” By the aération of 
milk you mean in New Zealand its cooling 7—Yes. 


6292. That is so stated in this report ?—Yes. 


6293. Mr. Sorensen had already in several reports ex- 
pressed his opinion of the value that pasteurisation would 
be to the dairy industry of New Zealand ?—Yes. 


6294. He says: “While perfect milk needs no pasteuri- 
sation, imperfect milk cannot be successfully treated with- 
out it, and until every individual supplier brings only 
perfect milk to the factory pasteurisation must be re- 
garded as a necessary part of the butter-maker’s art.” 
Do you agree with that?—Yes. IthinkI said in the first 
part of my evidence that pasteurisation made an average 
butter. It destroyed all taints, whether bad or good. 
The Act, as you see there he remarks, is perhaps not 
carried out in its entirety, corms that the trade is in its 
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infancy; but the Government is anxious that the very” 
finest butter should be made, that is, butter better than. 
pasteurised butter; that everything should be cleanly, 
and that the proper flavours only shall be in the milk. 


6295. The Chief Inspector points out that “the Danes~ 
pasteurised 974 per cent. of their output last year,” and 
in his opinion they did not do it, as he expresses it, for 
fun ; “they did it because it paid them. And if it pays 
them ”—he goes on to say— with their well-tutored milk 
suppliers and clean milk, it will pay us with our com- 
paratively inferior milk.” ‘That is the advice tendered 
by the Chief Agricultural Inspector to his Department. 
Do you agree with him in that recommendation of pas- 
teurisation?—I believe that pasteurisation brings up the~ 
average quality of the butter, but with pasteurisation you’ 
never get the finest quality of the butter. You must 
remember the Danish butter, as I have already said in’ 
my evidence, is put on the market here a few days after’ 
it is made, while New Zealand butter has to be frozen for~ 
weeks, and the action of freezing is rather detrimental to- 
the keeping qualities of the butter when thawed. 


6296. Are you aware that Danish butter is frequently 
sold in this country when it is from a fortnight to three- 
weeks old ?—That is, comparatively speaking, new. 


6297. It bears a certain proportion to eleven weeks, 
does it not?—Yes. But, as I say, we have to freeze our~ 
butter, and that I grant does depreciate it if there is: 
nothing to preserve it after coming out of the freezing 
chamber. You find the same with our meat; the action 
of freezing on our meat is not to depreciate the quality or™ 
tenderness of it, but to destroy the appearance of it after ~ 
thawing. Iam not chemist enough to say what the actual 
action of frost is, but I know the effect on the appearance 
of the meat. I know the result of it on butter ; it destroys 
the keeping quality when thawed. 


6298. You are aware that Mr. Sorensen is not alone~ 
in his recommendation of pasteurisation ?—I quite under- 
stand that. 


6299. The other inspectors concur with him in that’ 
recommendation ?—Yes. 


6300. Mr. Robertson, for example, says: “From what. 
samples I have seen of butter treated in this manner I 
am strongly impressed with the improvement in quality” 
which results from pasteurisation ?—I grant you that it 
brings the average of the butter up, but it prohibits you 
making the finest butter, which we are trying to aim at» 
in New Zealand. 


6301. Of course it is conceded that in the case of perfect 
milk pasteurisation is not required ?—Yes. 


6302. But I am afraid perfect milk is an ideal fluid, is 
it not, and must for many years be ?7—We are striving for 
it, however. 

6303. The general conclusion of this report based upon 
all that the various inspectors put forward is that there 
is still room for improvement in many of the New Zealand” 
butters ?—Yes, we are in our infancy as far as butter- 
making is concerned. 


6304. But inasmuch as you have proved that you can. 
turn out a first class butter from a certain percentage of 
factories, it is the judgment, of course, of your represen-- 
tative and official people that every effort must be made- 
to bring up the rest to that high standard ?—That is what 
we are striving for. 


6305. One of the conditions which they lay down as 
required to bring up your butter to that general high 
standard is pasteurisation /—Yes. 


6306. In their statements of what should be done to- 
improve the quality of your butter there is no recom- 
mendation to use preservatives?—Because, generally 
speaking, they are alluding to the butter as it comes 
under their notice in the colony, not as it is placed on 
the market here after coming out of the freezing chamber. 


6307. Pardon me, all these inspectors, or, at all events,. 
a large proportion of them, concern themselves with the: 
shipping and with the transit of the butter ?—That is so, 
with the shipping and the transit, but they have not taken’ 
into consideration I think the keeping qualities of the’ 
butter when put on the floor of the merchants’ stores 
and on the counters of the retailers in this country. Pas-- 
teurisation, of course, I need not repeat what I have 
said, brings up the average of the butter. I may point 
out that the experiment which was made, and which you 
allude to, was made on the basis that the butter would’ 
be as it is in this country after eleven weeks’ keeping, 
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-and after being treated in the same manner as it would 


be when put into the retailers’ hands here. 


6308. But I must also point out that the experiment 
has all the possible fallacies which attend a single obser- 
vation?’—You mean that more experiments should have 
been made? 


6309. Certainly ?—They have been made, but I have 
not got them in print, and I have not got the reports of 
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them here. I merely know that they have been made, 
and that they bear this one out. The reason the butter 
makers have not used the preservative more extensively 
is that they have been afraid to use it in the face of the 
objection taken to it by many in this country. They do 
not wish to have prosecutions against their butter. Ineed 
hardly repeat what I have said, but it is proved that the 
finest butters that are sold on the market here are those 
that have a slight percentage of preservative in them. 
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F. W. TUNNICLIFFE, Esq., M.D. 
CHARLES J. Huppart, Esq., Secretary. 


Mr. Rosrrr Gisson, called; and Examined. 


6310. (Chairman.) You are salesmaster of the Public 
* Creamery Market, in Limerick ?—Yes. 


63511. You have had a considerable experience, I sup- 
-pose, of the butter trade?—Yes. I represent also the 
firm of Pearson and Rutter, of Manchester and Liverpool. 
I have had fully forty years’ work at the butter trade. 


6312. We understand that the fresh butter trade in 
-Ireland depends at present a good deal on the use of 
-modern preservatives ?—I believe it depends entirely on 
it. 


6313. Why do you believe so ?—Because wherever it has 
been tried without the preservatives it has proved dis- 
_ satisfactory to the people who have got the stuff forward. 

We have tried it again and again without it. Here is a 
_ private letter from a gentleman. : 


6414. I would rather take your evidence, please ?—This 
gentleman runs a private dairy, and makes some of the 
finest butter I ever saw. He tried it without preserva- 

tives, and got into the greatest trouble with it. As soon 
-as ever he used preservatives his customers were 
thoroughly pleased. I have several letters of the same 
sort. I have tried hundreds of experiments, and I find 
that the best saltless butter made will not keep, to be 
thoroughly good and palatable, more than a week at the 
~very outside. That does not do for distribution. For 
instance, if I send butter from Limerick to Dundee (and 
I do send a lot of saltless butter there), it leaves on the 
Friday by the Glasgow boat; the gentleman in Dundee 
will not get it before Tuesday morning; he then dis- 
tributes it to his customers during the week, and they 
keep it, and must keep it in their houses for some time. 
With a small quantity of preservative that butter will 
_be absolutely good and sweet; it will be as good at the 
end of a fortnight as it was the day it was made. With- 
- out the preservative, it will be absolutely bad. It is 
“not only necessary for the absolutely fresh trade, but for 
‘the salt butter trade also, because we find that Irish 
butter is not treated as Danish or Normandy butter is. 


. 6515. Do you mean in the manufacture ?—No, I mean 
a in Pasland. We have always had the name of 
~ haying keeping butter—that Irish butter would hold for 

a month and for two months. I have sent butter to a 

gentleman—and do send it to him regularly—at 
‘Grantham ; he gets a four months’ supply from me, and 
he tells me the last of it is as good as the first of it. 


ttribute that to the use of the preserva- 

- hole pee tl make it, and have made it, specially 

with a preservative for him; in fact, any butter that I 
‘have any control over is all made with ge Me hs a 

: here anything in the quality of Irish butter 

* oat shen ah better keeping butter than others? 

—TI do not know that. It has always been prio as 

having a better keeping quality, and it has always Mace 

sused as a keeping butter. If we give them two or three 
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consignments that will not stand there are at once rows 
about it. Whereas the Danish butter and the N ormandy 
butter are used promptly, because they know that after 
a fortnight, or three weeks at the outside, Danish butter 
if it has missed two markets, has to go for next to nothing ; 
say, butter that was worth 120s. will be sold, it may be, 
for 80s. The firm that I represent get hundreds and 
hundreds of casks of Danish butter every week, and I 
have had large opportunities of seeing it perfectly fresh 
and seeing it after a short time. Undoubtedly Danish 
butter 18 supposed to keep, and it keeps long enough for 
quick distribution, just like Normandy butter does, but 
1t will not keep in the way they expect our Irish butter 
to keep. The great difference, you know, between the 
make of Irish butter and the make of Danish butter is 
that the Dane makes fresh butter all the year round, 
keeps on having new milch cOWS coming in in the winter, 
and supplying a freshly-made article always. Unfortu- 
nately the greater part, well, 90 per cent. , of our farmers 
calve their cows early in the spring, and our butter is 
made in quantity from April until the end of N ovember. 
For instance, in 1898 I estimated, after a careful gather- 
ing of statistics during the year, that in that year we made 
80,000 tons of butter in Ireland from the beginning of 
April till the end of November ; there would not be more 
than about a thousand tons made between December and 
the beginning of April because the milk of nearly all the 
winter cows in Ireland is very valuable at that time for 
making condensed milk, and goes for that, or is used ag 
a new milk in the towns, so that our make of butter from 
the 1st December to the beginning of April, it may be till 
the 14th April, is a mere bagatelle. 


» 6318. Are you speaking from personal acquaintance 
with the Danish dairy industry ‘—Yes; I know perfectly 
well that we get sometimes 400 or 500 or 600 casks of 
Danish butter into our hands, and during the winter 
months 

6319. Pardon me. When you say that the conditions 
of the Irish farmer and his practice differ from those of 
the Danish farmer are you speaking from personal 
acquaintance with the Danish farmer; have you ever 
been in Denmark?—No, I have not. — T have been in 
Sweden in February, and seen them making butter and 
milking apparently as much as at any time of the year. 
I have never been to Denmark, but T know they do it in 
Sweden, and in the winter I know that we get a larger 
quantity of both Danish and Swedish butter over for the 
firm which I represent ; in Manchester and Liverpool— 
we get more in the winter a great deal than we do in the 
summer. 

6320. Does the Irish farmer keep his cows out in the 
winter /—Some few of them that have a good deal of 
shelter; as a rule they keep them in the yards and just 
let them out for two or three hours in the day for a walk, 
that is the in-calf cows. All the two-year-olds and those 
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sort—all the young stock—are kept out except when there 
is snow and frost. The in-calf cows are brought in when- 
ever it gets cold; they would be let out in December, 
and they would be in in such weather as this altogether 
it may be, except for half an hour or an hour’s walk. 


6321. You have spoken of the supply of milk to the 
towns as interfering with the supply of milk for butter- 
making in the winter ?—Yes. 


6322. You say that the Irish farmer sends his milk to 
the towns ?—Yes. 


6323. Are you aware that the Danish towns are fully 
supplied with milk also?—Of course, but what I say is 
that we do not calve a sufficient number of cows in the 
winter to do anything more. 


6324. Is there anything to prevent your doing that ?— 
There is nothing whatever to prevent us doing so— 
nothing. 


63525. Then I understand that if the Irish dairy trade 
were to undertake the supply of butter throughout the 
winter the farmer could comply with the requirements of 
the trade by supplying milk for butter?—Certainly. If 
the Irish farmer were as educated as the Swede and the 
Dane he could, and he would calve his cows in winter. 
For the last twenty years I have been dinning it into them 
as far as ever I could. 


6526. Have you made any ‘progress?—I should say 
that we have now about twenty times as much winter 
calving as we had twenty years ago, and our winter 
butter, where it is made well, fetches more money now 
than the best Danish winter butter. 


6327. Your winter butter being absolutely saltless ?— 
Some of it is salted and some of it is saltless. Almost 
everyone who gets saltless butter gets salted butter at the 
same time. I do not know any trader to whom I send 
saltless butter that does not have some salt-cured also. 


6328. Is there any preservative in your salt butter also ? 
—KEvery bit of butter that I have been able to control 
for the last seven or eight years is always made with a 
preservative. I believe it is absolutely necessary for 
meeting the present taste in England. They want not 
heavily salted butter; they have learnt that that is very 
unpleasant, that it makes them want to drink a great 
deal, and they want a mild butter instead. I myself eat, 
nothing but saltless butter, made with a pound of pre- 
servative to 112lbs. of butter, and the result is that for 
the last three or four years since I began that, between 


‘meals I never require to drink anything. 


6329. Are you aware that that percentage of preserva- 
tive is considerably higher than has been found necessary 
in conveying slightly salted butter from New Zealand to 
this country ?—I am quite aware that it has been said to 
be so, but I know perfectly well, because I have had it 
tested, that that percentage, 1lb. to 112lbs., analyses 
out 0:8. That will keep fresh butter; I have often had 
it and put it by for a month, and had it as sweet and as 
nice at the end of the month as it was in the beginning. 


6330. What percentage do you put in salt butter?—. 


I put lb. of the preservative with dlbs. of salt to 112Ibs. 
of butter. That is what I recommend all the makers to 
do, and that is what I do in the case of the butter that 
I make up myself. 


6331. Why do you find it necessary to put a larger 
proportion of preservative in Irish butter than the New 
Zealand manufacturer does in order to send it to this 
country ?—In the first place, in New Zealand they have 
a Government which has done everything possible to 
teach them how to make their butter correctly. They 
have a Government that ‘has got cold stores for them at 
all the shipping ports and points where they can send in 
their butter. They have a Government which has 
arranged that they should have refrigerating places in 
the steamers to keep the butter; and the butter is 
brought over here under the very best possible circum- 
stances. Irish butter, on the contrary, is brought over 
here under the very worst possible circumstances—ex- 
posed in our railways and with no public cold stores. 
There is one private cold store got up by a company, 
but no Government attempt. Irish butter is put into 
waggons, carried at all sorts of hours of the day, carried 
ander the burning sun, without an attempt at refrigera- 
tion; thrown on to the quays at Waterford and Cork 
and Dublin; exposed in every way possible ; put into 
steamers without any attempt at refrigeration; landed 
at your English ports and badly handled by your English 
railways, because there is Sey no one to look after 
it. ‘ 
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6332. Could you give any proof of the bad handling of 
butter by the railway companies ?—I have had hundreds. 
of cases myself, and here in London one gentleman to 
whom I had been sending butter vid Milford wrote to me 
when I sent him a couple of lots by the London and 
North-Western Railway, and said: “I have got your: 
butter, part of it most fearfully badly damaged,” and 
the next lot he said: “Do not attempt to send it again by” 
the London and North-Western.” By some mistake in 
a week or two afterwards another lot was sent to him by 
the London and North-Western, and he says: “I got 
one part of it damaged and the other part has not arrived. 
yet.” Three or four days afterwards it arrived, and he 
says: “If there is no other way of getting butter but by 
the London and North-Western, I would never have- 
another package of butter from Ireland.” I have had 
hundreds of cases. 


6335. How long ago was that individual case ?—That. 
was some time last year—in the middle of last year; L. 
do not mean 1899, but in the middle of 1898. 


6354. Was any claim made against the railway com- 
pany ?—I do not know what claim he made. I suppose 
he made a claim and got it. I expect, you know, that he 
refused the damaged butter unless he was allowed a claim. 
I made no claim, because he paid me, and he paid me ins 
full. Ihave had plenty of cases—it is not one, but dozens 
of them; complaints of the heads stove in and all sorts. 
We have, as I say, absolutely no protection. If Danish 
butter were as badly handled 





6535. When you say you have no protection, you have 
a claim against the company ?—Yes, to get butter out of” 
a dog’s throat. I have had claims against the company 
admitted, and got them paid after fighting them for two 
years. Why, half the claims we have we do not press—- 
we could not be bothered with pressing them. 


6536. Is that good business ?—It is—to press them and 
to go to law, and to waste your time going down tu the 
courts, you lose more than you gain, you lose more than 
your whole claim, you lose it half-a-dozen times over. We- 
do press it sometimes. But here in England, if there is. 
anything done wrong with Danish butter, for instance, or 
with Swedish butter, Mr. Faber is down on the railway 
company at once, or the Swedish representative is down. 
on the 1ailway company at once ; they go to the railway 
company at once, and they are made to sit up, and the 
result is that, as a matter of fact, if you go into any 
seller and see Danish butter or Swedish butter, you will 
see it is landed like new pins. But if you see Irish 
butter landed, although we bag it—we bag nearly all. 
the butter that we send, that is, we put canvas wrappers 
round it—you will see it with the lids broken in, the: 
hoops knocked off of it, and even casks sometimes dirtied 
through the bags. 


6337. Could you give us specific cases?—I have had. 
lots of cases. 


6338. General charges against railway companies, as. 
some of these are, you must be aware are not——?_I did, 
not bring any one specific case—I could give you dozens 
of them. ; 


6339. You said a minute ago you had hundreds of 
them ; now you have reduced it to dozens ?—I could give: 
you huridreds of them. 

6340. I ask if you could give us one ?—Yes, I will give 
you one—one only the year before last brought into my 
market. There was a couple of tons of butter in a. 
waggon, and when the waggon was opened the stench out. 
of the waggon was so great that we had to have it run: 
right away up the tramway out of the market; they had 
shoved a couple of tons of butter into the waggon. 


6341. Which company is this?—The Waterford and. 
Limerick Railway Company. 

6342. That is not.an English railway company ?—No, 
that is not an English company, but this is just a thing 
that struck me. They had run a couple of tons of butter 
to me from somewhere out of the west in the country in. 
a waggon that was stinking with stale fish, and which 
they had evidently had fish in where the thing leaked 
about. We could not understand it, and so it had to be 
shoved right away up the tramway and the butter got out. 
as quickly as possible and then brought down into the 
market. 


6343. Has there been any improvement of late years: 
in the railway traffic either in Ireland or in this country? 
—I do not know that there is any real improvement. 
There certainly is no improvement in giving us any pro- 
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tection from the ‘heat of the sun and the heat of the 
weather—not the slightest. 


6344. You mean that there are no refrigerating cars /— 
And no attempt to protect the butter at the stations, no 
attempt to protect the butter on the quayside in 
hot weather—not the slightest. Anyone can see 
it at any of the shipping ports or at an out-of-the-way 
station, for instance. I do not know about the Cork 
station, but at our station our carts are drawn up there, 
and there may be a lot of twenty carts all loaded with 
butter with absolutely no shelter. That butter will be 
going away say by the 4 or 2.10 train down to Waterford 
for the Waterford and Milford boat. There will be 
twenty carts there in a line, the sun blazing down on 
them with absolutely no protection for them, waiting 
while waggons are brought up. Sometimes my men are 
kept there for an hour waiting before they can get their 
butter into the waggons, and then the waggons are all 
exposed and they run on a siding without any cover over 
them. The butter is delivered there into the waggons 
on an open siding. 

6345. That is on the other side—in Ireland?—Yes, 
that is at Limerick, where we ship it. 


6346. And there is no improvement ?—There is no im- 
provement whatsoever in that way. 


6347. The Irish butter trade has largely developed of 
late years, has it not?—Yes, since we got what we call 
the creamery trade it has very largely developed. 


6348. Have the railway companies taken no steps to 
meet that?—I know of none. As I tell you, my expe- 
rience is that they handle the traffic as badly as ever 
they did. 

6349. On both sides?—On both sides. 


6350. Are you aware that large quantities of butter are 
made in creameries in this country without the use of 
preservatives /—And why not? They go into consump- 
tion in two or three days. There are large quantities of 
creamery butter made in Ireland without preservatives, 
too, and I have known great faults found with them very 
often for not keeping. I know one very large buyer, a 
gentleman who will buy about 50 or 60 tons a week. I 
know that last year he refused to buy butter un'ess there 
was a preservative in it because he found it keep so 
badly ; he is a tremendous buyer of butter. 


6351. Is it generally known to your consignees that a 
preservative is in the butter 1—So far as 1 am concerned, 
at all events, I have made it as plain as it possibly cou.d 
be, and even to private people, because some 
private people say they cannot get Irish butter 
or good butter here to ‘buy in a_ retailers— 
they are friends of my own principally; I send them 
buiter by post, and I send butter to some of them by 
goods train, and they tell me distinctly that they like the 
Hutter with the preservative in it, and that it keeps. 
They all know that there is preservative in it. 


6352, In that case would you see any objection to re- 
quiring a declaration as to the presence of a preservative ? 
—Not the slightest objection. I am perfectly satisfied 
that the preservative is a great deal more wholesome than 
salt—from my own experience, perfectly satisfied. I 
know this, that when I used to eat salt butter for my 
breakfast and then had to go down to the market and 
taste a lot, I had to come in two or three times between 
breakfast and dinner to get something to drink. You 
need not smile—it is aot strong liquor, because I ama 
total abstainer for the last twenty-four years. But I used 
to have to do that. I could not do without getting two 
or three drinks between 10 o’clock and my dinner hour 
at 2. Now that I eat nothing but saltless butter cured 
with preservative I never think of wanting anything to 


drink between meals. ; 

6353. No, I can quite understand that ?—Never. I 
believe that for the health of the community and for the 
pockets of the community the use of preservatives im 
butter has been of the most immense advantage. You 
know this, we must have it if we produce 80,000 tons of 
butter, as we did in a good year—we, only produced about 
66,000 tons of butter last year, but in 1898 we produced 
80,000 tons, at least that is my estimate, and everybody 
almost who thoroughly understood the trade and knew 
it said that I was estimating over 20,000 tons less than 
what we produced in 1898, but I was absolutely certain 
that we did produce up to 80,000 tons. Our ordinary 
make would be about 70,000 tons, and last year, on 
account of the very bad May, our produce was only about 
66,000. Suppose we have a good year, and that there 
are 13,000 or 14,000 tons extra produced in the hot season, 
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what is to be done with it; who is going to buy it unless 
it is made so that it will keep? No one wiil touch it 
except they buy it at the price of confectionery stuff, 54s. 
or 60s. a cwt., if they do not think it will keep. You 
were told here by a witness that nobody thinks of keep- 
ing butter now. It was only last week I got a list in from 
the mountains of, I suppose, twenty or twenty-five names 
of farmers, with their different list of firkins that they 
have kept of butter made last August, September, 
October, or November. I bought only one lot of it this 
year ; last year I bought hundreds of firkins that had been 
made in August, September, October, and November, and 
I bought them in January and in February. 

6354. That is slightly salted butter ?—It was a fairly 
salted butter, I suppose 5lbs. of salt to the hundredweight 
—that is 112bs. 

6355. And any preservative ?—Some of it was made 
with preservative. I found the owners very stiff about 
that, and did not get at the price I wanted. They fetched 
ds., 4s., 5s., and 6s. a firkin more than the butter that 
was not made with preservative. 

6356. The butter which had preservatives would have 
less salt in it, would it not?—It would have less sali or 
it would have a strong appearance, at all events, of 
having less salt in it. If you put 3lbs. or 5Slbs. of salt 
with a pound of preservative in your 112lbs. of butter, 
and you put exactly the same amount of salt w.thout 


the preservative, the butter that has the preservative in: 


it will have a milder flavour than the butter that has none. 
Why I cannot tell you, but that is a positive fact. 


6357. When we talk of preservatives I am assuming 
that you are referring to boracic compounds 1_Yes. 
Boracie acid and borax are the base of ali the preserva- 
tives. Of course, there are two or three other ingredients 
in yery very small amounts—put in for special purposes— 
but the boracic compound is the base of everything ; 95, 
aye, 99 per cent. of all the preservatives, I suppose are 
made from boracic acid. But the very great difference 
between our make and other makes is that our makers, 
asatule, are not educated. You see in Denmark and in 
Sweden they are not only now educated, but they have 
been educated for years. In Denmark, only the size vi 
Munster, £72,000 a year is spent in the support of agri. 
cultural teaching, and the people are thoroughly educates. 
Our people are not thoroughly educated. We have a few, 
of course, thoroughly educated, who are making magni- 
ficent butter all the year round, but the run of our 
people have had, it may be, three months at a dairy 
school. They come away with ‘their certificates, thev 
know how to do things when everything is exactly right ; 
but instead of being taught as they are, as [ am informed, 
in Sweden and Denmark—taught for a whole year, or 
two years, so that they have to meet every sort of weather 
—when something goes wrong they do not know what has 
gone wrong, and they blunder and bungle over it, and 
they really have no one to ask to come and set them right. 
In the foreign countries they can send for the Government 
instructors at a very small fee, get them down to their 
dairies, and have the thing set right at once. Now, I will 
give you an instance of that if you will care to hear it. It 
is a most curious instance. A gentleman friend of mine 
T. D. Atkinson, of Glen William Castle, started a crea mery 
for himself and his tenants, and for the first year he sent 
me in the most magnificent butter that could be seen. 
The next year he sent me in the most execrable rubbish 
—as soon as the new season opened. Jimmediately wrote 
to him and told him his butter was altogether wrong. 
He told me that it was the same dairymaid as last year, 
and that they were doing everything exactly as they had 
done it before. I said, “You are not doing everything 
the same as before ; anyway the butter is utterly wrong ; 
I cannot sell it, and my advice is you let me put it into 
Mr. Shaw’s ice-house” (who kindly permitted me to use 
it) “and leave it there for two or three days, and see the 
result.” He came up and saw the result. You could 
put your hand round between the butter and the casks 
that had been firmly packed, the butter touching the casks 
before, and when I bored it for him, there was a lot of 
water and milk. Well, of course, he thought it was 
altogether my fault, and that I ought to have been able 
to sell it. I told him: “That is no use ty me, and as 
long as you make it like that I would be obliged to you 
to send it somewhere else. I cannot sell it, and I will 
not try to self it.” So then he tried some other markets 
scveral other markets, and he found that he got miserable 
prices, and that he really must be wrong. Then he wrote 
to me: ‘For God’s sake, come out and tell me what is 
wrong.” I went out. He had this woman, a certificated 
woman frem the Cork Dairy School, who had made him 
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splendid butter the year before. I went out. I saw her 
putting her cream into the churn. I tasted it. I asked 
her, ‘Are you going to churn that?” “Yes, sir, that 
was yesterday morning’s skimming.” So I said no more. 
She put it in. The cream was not fit to churn at all ; 
it was not half ripe. He had a Holstein churn, and I 
counted the revolutions, and she sent it goimg at 75 
revolutions a minute. I asked Mr. Atkinson, e Does 
she always churn at that pace?” He said, “T think so. 
I said, “All right.” She went on and churned for a 
certain time. ‘Then she stopped the churn, and as a 
resulta natural result—she had a lot of butter gathered 
in lumps, some of the cream not really churned at all— 
that is, not really properly churned. She washed her 
butter, she brought it out and put it into a tub, and she 
put it on to the table, and she began to work it. Seven 
revolutions of the table is quite sufficient for any properly 
made butter to take all the water that you want out of 
it. I counted, and she made 27 revo.utions of the table, 
because she saw that she was not getting the water out, 
and instead of getting the water out she was really knock- 
ing the water that was in it thoroughly into it, breaking 
up the globules of butter and breaking up the globules of 
water, and making them stick together. So when she 
packed it I went out to Mr. Atkinson and J said, “This 
woman must be mad.” He said, “Look here, here are 
her discharges and certificates and everything, and she 
made beautiful butter last year.” “She did,” I said, 
“but she has now churned unripe cream ; she has churned 
it half as fast again as she ought to churn it, she has 
over-churned it, and then she has worked it in the most 
preposterous way.” He said, “I would be afraid to say 
anything to her ; she would only kick'up a row.” “ Then,” 
I said, “get rid of her as fast as youcan. Have you got 
any of her butter made in the last two or three days?” 
“Yes.” We went in and saw it. It was that fall of 
buttermilk and water—as it naturally would be—that it 
-was absolute rubbish. He did get rid of her, and the 


_dairy is turning out the best butter that comes into 


‘Limerick, and often gets 2s. and ds. over the top price 
now that they have got an educated person. 


6358. From that you deduce that that woman had been 
imperfectly educated ?—I not only know that she was, 
but that the greater part of them have been imperfectly 


_ educated. 


6359. Was she three months at the Cork Dairy School? 


-—TI think she was three months at a dairy school. 


6360. Do you think she would have been any better 


if she had been three years?—I think so, because she 


“now to work it in the winter, 
-of cream came In. 


would have seen all sorts of changes, and she would 
most likely have got ideas of how things are done 
Wrong. That is the unfortunate thing about our butter 
makers. They know how to do things right when every- 
thing is right, but when a thing is wrong they have not 
the faintest idea what to do. Now, I had at one time 
in my store a man as good a butter maker as ever coud 
be a dairyman. I was taking in a lot of cream in the: 
winter from dairies that were not able to make it up 
properly—from those very creameries that_did not know 
; One Saturday night a lot 
I saw that it was fully ripe, and I 
gaid to the man—it came up about six o'clock in the 
evening— you must get that churned to-night and get it 
in at once.” He got it in the churn. I went out to my 
tea, where I stayed about 35 minutes. I came down; I 
did not go into the factory, but I went down to the store, 
my office. The man said, “ We have not got the butter 
yet.” Lasked, “ What are you running it at?” “ Forty- 
five.” I said, “Run her up to 65, and if you have not 
got butter in five minutes let me know.” He reported, 
“There is no good butter yet; we have run her fully 40 
minutes now.” I said, “Take the head off, and I will be 
out.” LT went out immediately and looked into the churn. 
T said, “She is fast asleep. You ought to know a sleepy 
churn.” “Never heard of such a thing in my life, sir. 
Though he had been a man making butter for four or five 
years. Very well; I just took the steps to wake it up, 
and I hada sit down, and in 10 minutes we had a beauti- 
ful churn of butter. ‘The man came to me, “ We have the 
finest churn of butter I ever saw.” I said “Sleepy cream 
always makes very nice butter when you put it right.” 
I went out andI sawit. Isaid, “ Draw that butter.” He 
drew the butter, washed it, and put on the drainer. 
“Go and get your tea, and when you come back it must 
be finished.” He did so, and when hg had everything 
finished he came, and he told me, “We have got the 
grandest produce you ever saw.” I went out, and I said, 
“How many gallons of eream did you putin?” So many, 
he said. ‘Why, you fool!” -I/said, “you've got a third 
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more butter there.than was in the cream; that will warn 
you on Monday to make it right.” He replied, “It is the 
most beautiful butter that could be seen, sir.” This was a 
man that was a thorough good dairyman. Then said, “It 
has about a third or more water in it than it ought 10 have, 
and you will see on Monday you will have to take it out.” 
That sort of thing happens to hundreds of our people. 


6561. We are getting a little far from the subject of 
our Inquiry. I did not like to stop you; but the im- 
pression you give is that your people are not sufficiently 
educated in butter making. If they were better educated, 
would they be more independent of the use of preserva- 
tives, or would you still have to rely upon preservatives ? 
—I would still rely upon the ‘preservatives ; but I be- 
lieve, of course, if they were thoroughiy educated and 
if we had cows calving all the year round, and an even 
supply of butter, and if our butter was treated in England 
as the foreign butter is, that then we might do without 
preservatives. But I say that under the present circum- 
stances it is absolutely impossible for us to give you 
butter that will please you and to give you butter that 
will keep, made as it is made—a season make. It is 
absolutely impossible. to do without the preservatives. You 
were told that Danish butter comes here with 1 per cent. 
of salt. Now, that is perhaps the fact with regard to 
some very infinitesimal portion of it. When I saw that 
statement made before this Committee I got a sample’ 
of the very mild Danish, and I sent it to Mr. Walter 
Thorpe, our analyst in Limerick. He immediately sent 
me a return. “This is a very mild Danish,” he said. 
“1-90 in it.” Now, I know that a great deal of the 
Danish that goes north, at all events to Manchester and 
Liverpool, is made with 3 or 4 per cent., and-I know 
that in Newcastle-on-Tyne they would not take butter 
with 1 per cent. of salt in it. It is nonsense to say it. 


6362. Who would not take it?—The Newcastle-cn- 
Tyne people ; they like butter with a little touch of salt 
in it, and in Manchester the same way. I got a letter 
from Mr. Thorpe this very morning, saying that he had 
got over from London a sample of one of the mildest 
Danish dairies coming into London, and it contained 1:59 
of salt ; that would mean that it was made with at least 2 
per cent. of salt when they were making it, because, o: 
course, salt goes a bit out of butter you know. 


6363. In the form of brine?—It gets away out of the 
butter. I know that, because I have very often had it 
analysed for salt, and what I knew I put in was not 
found there in a fortnight or three weeks, especially if it 
was kept for any time; it showed a great deal less salt 
than what we put into it. We made not one, but two 
very careful experiments in Limerick about preservatives. 
We got in from a very capital farm a lot of cream, and 
-we made this experiment before half-a-dozen gentlemen ; 
we churned the cream, we took out the butter, and we 
divided it into four equal portions. We made one up on 
what is called the dry system, and we used only dry 
salt in it; we made up another with a small amount of 
pickle and fair amount of salt; another with the 
same proportion of salt with a fair amount of 
pickle, and we made up another with a larger amount of 
pickle and a rather . larger amount. of salt—a 
proportionate pickle; or water rather, to keep the 
salt in perfect solution, and we made up the other 
portion with salt and preservative. We put them into 
identical casks, the casks being specially made very tight 
and firm—oak casks, and small casks. We packed them 
in there, and we kept them without looking at them at 
all for five months. At the end of five months the 
butter made upon the dry principle was that depth 
rancid all round (indicating), and even in the centre was 
not pleasant; the one made on the dry principle with 
the salt had the salt showing out like a fur upon the 
butter when you bored it; the one that was made with 
a little pickle, not quite enough to keep the salt in proper 
and thorough solution in it, was decidedly better, but 
still was going tallowish—you could smell a tallowy smell 
upon it; the one that was made with a sufficient quantity 
of water, that is three times the weight of water to the 
salt, was nearly perfect, and the butter made with the 
preservative and salt was absolutely perfect—you could 
eat it perfectly well. We made another experiment after- 
wards with butter that came in, and was made by farmers 
on what is called the factory system—that is where a 
number of lumps are blended together. We blended up 
a certain quantity of stuff together, and we divided that, 
and we made it up in the same way, and we kept it for 
nine months.. The stuff that was made with the preser- 
vative, at the end.of nine months was quite eatable, ‘while 
none of the other makes were so at all, DOS 
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6364. Now, have you anything to tell us as to the use 
of colouring matter?—The South of Ireland Butter Mer- 
chants’ Association, whom I represent here to-day, are 
very much divided upon, that point. I believe they are 
to one man in thinking that we ought to be permitted to 
use preservatives, but they are very much divided upon 
the colour question. One set of them would say absolutely 
you should allow no colouring. The reason they say that is 
that they think if there was no colouring allowed in any 
food substances, margarine would not sell as it sells at 
present as butter. Therefore a certain proportion of the 
South of Ireland butter merchants are very strongly in 
favour of having the total prohibition of colouring 
matter in all food substances. Another large proportion 
of them—I should say they are pretty nearly equally 
divided—say that it is absolutely necessary to have 
colouring to suit the tastes of different districts. Now, 
in Liverpool you may send your butter as pale as that 
(pointing to a sheet of paper), and they have not the 
slightest objection to it, they like pale butter, and if 
you send them the slightest highly-coloured butter there 
is immediately a row—‘‘your butter is too highly- 
coloured.” Very often when the clover is strong you 
know it colours the butter very much, and very often 
we have the greatest difficulty to pick out butter that 
will at all suit Liverpool.. Manchester likes it of a little 
bit better colour; Oldham likes it of a good deal better 
colour, and then when you come down here inio the 
south they will not take pale butter from you at all. The 
greater part of the people here must have a nice strong 
straw colour, and down in some parts they must have it 
even of a very much higher colour than the straw colour. 
How are you to get that? You cannot possibly get it 
except by using éolour, therefore those who have a scat- 
tered trade, trading north, south, east, and west, say that 
the colouring is absolutely necessary to meet your 
markets, 


°6365. Yes, but supposing colouring matters were pro- 
hibited in all butters—home, foreign and colonial—the 
market would have to be supplied whether the butter 
were. of a beautiful colour or not?—Yes, I suppose so. 
You would have at one time of the year a high coloured 
butter, and you would have at another time of the year 
a, very low coloured butter, and you would have great 
dissatisfaction. 

6366. That change in the colour can be regulated a 
good deal by feeding the cows, can it not-?—Well, I have 
tried as much work on feeding the cows as anybody, 
and I do not think it can. 


6367. Not to make it uniform ?—Ne. 


6368. And not to wake it effective?—It could be 
effected in this way—if we had all Jersey cows, but I 
know of no other way. I have tried feedings of all sorts 
for it, and the only way that I can keep up the colour is 
by having the Jersey cows. You see when clover is 
strong in the grass, and growing strong—clover hay does 
not do it—but when you have a clover growing strongly 
in the grass you always have a high coloured butter. In 
the limestone districts. where they have a great deal of 
clover, even in the winter we get a tolerably high-coloured 
butter, whereas on the red sandstone lands and the 
alluvial lands, where the red sandstone has been washed 
down off the hills, we never get that same high colour, 
not at any part of the year; and then you know that 
about a seventh of the trade of Ireland is creamery 
butter at present. 

6369. That is creamery and factory butter?—No ; 
about a seventh of it is creamery butter—that is butter 
made from centrifugally separated cream—that is the 
only butter that is entitled to the name of creamery 
butter. About one seventh, I think, at present of our 
whole make would be that. Then there is a very large 
proportion, every year increasing, of the factory butter. 
You get in a market, it may be 500 farmers coming 1n, 
and you will certainly have 50 different colours for those, 
just according to the herbage that the cattle are fed on. 
You will have 50 different colours at least. Then we 
have to try and blend those colours, ‘and send _ them 
coloured to suit the different places. If, as I say, I want 
to go to Wales, or I want to go to Oldham, or to come 
down here with it, I have to have it of quite a different 
colour to what I have it for other places. 

6370. On that question the Irish butter traders have 
not made up their minds ?—They are thoroughly divided. 
All the people that are working the factory system are 


all strongly that it must be coloured, and the other 


people say, “We will do anything not to have marga- 
rine sold as butter.” 
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6371. Is any margarine manufactured in Ireland ?—Yes, 
both in Limerick and in Dublin they manufacture a 
great deal of it. 


63572. Do the butter factories manufacture margarine ? 
—I only know of, I think, two that do so publicly. I 
cannot tell you whether any of the others do so, or I will 
put it there are two that are registered as margarine manu- 
facturers as well as being creameries. A very large maker 
in Limerick—the largest maker, a man who turns out 
often 20 tons a day of it—makes butter because he has to 
get an enormous quantity of milk, and at times he does 
not want all that milk, and so he makes butter, and 
sells that as butter, but, of course, he sells all his mar- 
garine as margarine. The butter trade of Ireland have 
no objection whatever to the margarine manufacture, you 
know. It is only the fraudulent sale of it as butter 
that we object to in any way. 


6373. (Dr. Tunnicliffe.) I take it from what you have 
said that the butter in which you deal practically always 
contains preservatives?—The butter that I deal in, if } 
can, I always have it made with preservatives. 


6374. Have you ever had any instances of complaint. of 
your butter having gone wrong?—Of the preservative 
made butter going wrong? 


6375. You said: that your butter practically always con- 
tained. preservatives !—Occasionally, of course, L have 
got butter without. No, I have never had comp ain‘s 
of it. 

6376. You have never had a complaint of it ?—Never. 
I have a letter here from a gentleman, telling me that he 
did not think I could have known it. He says, “You 
wil be glad to hear of the wonderful keeping quality of 
your Mulgrave creameries. Milis had overlooked the 
last ten fifty-sixes he had got from you which remained 
in one store until this week ’—which is the 27th of January 
—“and when he got them out he found they were equal 
to, if not better, than the finest sweet cream Danish 
that was coming in to him fresh every week, though they 
are now three to four months o:d. Did you imagine they 
could keep like this?” Now, that butter w22 shipped to 


that gentleman on the 28th August, and he brought it 


out in the week of the 27th of the following January. J 
have never had a complaint of any of my preservative- 
made butter not keeping, but I have had complynts ot 
butter that I know was not made with pragervative not 
keeping very long. 

6377. That butter to which you refer contained 1 per 
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cent. of preservative, is that not so?—No; it contained - 


Alb. of preservative to 112ibs. of butter. 

6378. That is practically 1 per cent.—No ; it will not 
ever work out to 1 per cent. We never show on analysis 
more than 0°8—that is the very outside that ever shows. 


6379. You say there is no appliance for cold storage 
in so far as concerns the transit of Irish butter ?—No. 
We have no cold storage in Ireland. There is only one 
cold store that I know of in Ireland, and that is in Cork, 
in the hands of a private firm. 


6580. Has any attempt been made on the part of the 
people interested in Irish butter to get cold storage 
appliances ?—I cannot answer you that. I know that a 
good many of the creameries have put up a sort of re- 
frigerating plant, but I do not think they have been very 
successful. You know that the foreigners have a very 
large supply of cheap ice, whereas we have dear ice, and 
if you want to take it to any of our creameries, or if you 
want to take it to private dairies it would simply cost so 
much by the time it was there, and so much of it would 
be wasted that it would be prohibitory. 


6381. (Chairman.) What ground can you have for 
saying that the foreigners have cheap ice, and you have 
dear ice /—Because he has a winter supply. 

6382. Has the Normandy farmer cheap ice?—I cannot 
answer you about that, but I know that the Swede has 
for I saw him storing it, and plenty of it. 

6383. You said the foreigner had plenty ?—Yes, but 
when I speak of the foreigner I mean the Dane and the 
Swede. 

6384. I think it is rather a loose statement?—Yes. The 
supply of Normandy butter at this time of the year is 
not a very great deal, it is not much more than the supply 
of our own Irish. 

6385. (Dr. Tunnicliffe.) I take it that your view is 
that in the present state of dairy education in Ireland, 
and with the imperfect methods of transit that you have, 
preservatives are absolutely necessary ?—Absolutely 
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necessary for the sake of the consumer, quite as much as 
the maker. 


6386. (Dr. Bulstrode.) You think there is a consider- 
able difference in the way in which Danish butter is 
handled in this country by railway companies from that 
in which the Irish butter is?—I am sure of it. 


6387. And you attribute that to the efforts of Mr. 
Faber?—I do. I attribute it to the interest foreign 
governments take in this trade of dairying. 


6388. In other words, having an active representative 
in England to look after their interests ?—Yes. 


_ 6389. Does it not seem a rational thing that you should 
follow the example set by the Danish Government, and 
have an energetic representative in England ?—Un- 

-doubtedly our Government ought to do so. 


6390. Then is the public to bear the brunt of that not 
being done, by having to accept butter with a larger 
amount of preservatives in than would otherwise be the 
case ?—I do not follow you quite, because I think the 
public are not injured. 


6391. That is hardly the point upon which you are 
giving evidence; the point is you make the statement 
that if the transit of butter in England were better con- 
trolled you would be able to do with less preservative, is 
that not so, as a fact—you stated, I think, that it was so? 
=I do not think I did. I stated that the difference 
between the way in which our butter was handled, and 
the way foreign butter was handled was very immense 
indeed. 


6392. I think you answered Dr. Tunnicliffe just now 


in the sense that if proper methods of transit and storage - 


- and cleanliness were adopted the amount of preservative 


would not have to be so great as it is now ?—If also that . 


butter was used ‘here as fast as the ordinary foreign 
‘butter is used, and if it was produced all through the 
year as the Danish and Swedish is. 


6393. Have you any evidence to show that the Danish 


butter has not kept as well as the Irish butter ?—I know 
perfectly well that when it comes here, because I have 
seen it scores of times, that if it is kept even for three 
weeks here it is deteriorated, whereas I know that 
Trish butter has often been kept here for not only weeks 
but for months, and it has not deteriorated, but is a per- 
fectly good article to eat then. 


6394. Is there any great necessity from the point of 
view of the public that the butter should be kept longer 
than three weeks ?—Often it is absolutely necessary, for 
stance, as I say in 1898, when we produced 80,000 tons 
of butter, we produced 14,000, or 15,000 or 10,000 tons 
more than our usual supply. What was to be done with 
4t’—Nobody would buy it; it was more than they 
wanted; it must be kept over until there was some de- 
mand for it. Anyway, a lot of our butter produced in 
the sunimer, if it would not keep, would have to be sold 
merely at a confectionery price, it would be thrown by. 
We have often to store butter. I know one firm in Cork, 
a very large firm of factory makers, and they have for two 
years in succession, at all events, shipped 500 tons at a 
time. 

6395. To come back to my point, if your people were 
better educated you could do with less preservatives than 
you do at present ?—No, not unless all the other “ifs 
were in also. ' 

6396. If the conditions with regard to the sale of Irish 
butter were the same as the conditions for Danish 
butter ?—Then we could do without it altogether if our 
butter was sold in the course of a very short time, and if 
everybody knew that our butter would not keep, and that 
they had to use it at once, then we could do without the 
preservative. But on the contrary, we have always had 
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6405. (Chairman.) You are a Master of Arts, and 
Doctor of Medicine ?—Yes. 

6406. A member of the Royal College of Physicians, 
and lecturer on chemical physiology in the University 
College, Liverpool ?—That is so. 

6407. We understand that you have been recently on 
the Continent making inquiries into the various food 
Acts?—Yes; that is to say when on the Continent on a 
tour for the Sewage Commission we—Professor Boyce 
was there too—made inquiries, at the same time about 
toods, 
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the name of a keeping butter, and we have to have keep- 
ing butter. Our butter is not, as a matter of fact, used . 
at the same rate. While you have one or two per cent. 
of the Danish butter coming over as satless butter you 
have the saltless butter made from Ireland growing by 
leaps and bounds every year. We cannot get at the pro- 
portion, but I know that the proportion of this: year is 
fully double in our district what it was in other years, 
what it was the year before, for instance. 


6397. Then you do not yourself contemplate much ad- © 
vantage to the Irish industry by improved methods ?—I - 
do, undoubtedly. We want improved education very 
badly, and we want improved transit, but I say that | 
neither of those—neither improved education nor im-~ 
proved transit would enable us to do without the use of 
preservatives unless our butter was here treated and 
handled as the foreigners’ is, and unless we had got to 
have our butter produced all the year round. 


6398. That is just my point, that if your butter were 
handled here by the railway companies——?—And by 
the retailers—— 


6399. As you say, the Danish butter is, then you could 
do with less preservative than you can do with now ?~ © 
I do not accept that. IE say that unless you add all the - 
other “ifs” in it could not be. 

6400. Then you do not accept that each detail of treat- 
ment increases the amount of preservative ?—No, I do 
not say that there is any increase or decrease of the 
amount. I consider that there is a certain amount of 
preservative that will keep ee sound, and 
I consider that if you put less in it will not keep it sound ;: 
it may keep it sound for a week or ten days, but it willl 
not make it a really keeping artiele. I have tried all 
sorts of proportions of preservatives. I have had ex- 
periments going on for two years at a time, and I have 
tried all sorts of proportions, and I find that to really 
keep the butter, to prevent its goimg wrong requires 
what I consider sums out to about 08, but other people: 
say 0°5 will do it. 

6401. What arrangements that you know of are made 
for cooling the milk om the farms im Freland which 
supply the creameries?}~There are absolutely no 
arrangements made in the farms except to stick the can. 
into a tub of water. In the creameries they have 
arrangements for cooling. They have big cooling 
jacketed tanks. 


6402. How long does it take for the milk to come 
from the farms to the creamery ?—In some of them it 
will come six miles, and I have seen it coming, for in- 
stance, into the large creameries in Limerick from places 
where I know that it would have taken from, say 6 
o'clock in the morning until 10 and 11 in the day time. 


6403. So that it may be a long time in transit before it 
is cooled properly /—Yes. 


6404. What regulations are there in force in the: 
farms, do you know, for insisting upon cleanliness 7—No 
regulations whatever. I think it is very badly wanted 
indeed. We have no proper inspection of our dairy 
farms, and what is worse no proper regulation even im @ 
lot of the creameries. Of course, the proprietors them- 
selves would do all in their power to keep the place 
clean, but there are absolutely no regulations in foree ; 
I wish there were. There is one matter that perhaps 
the Committee ought to know. Danish butter has been. 
held up as being good for the producer, but the Danish 
farmer has never yet obtained the same price for his 
milk on an average that the Irish farmer does. They. 
say that our butter makes less price, and all that sort of 
thing, but I think if the thing was thoroughly sifted out 
it would be seen that our butter fetches quite as much, 
and, in a good many cases, more. 


called; and Examined. 


6408. What countries did you visit?—We were in 
France, Belgium, Germany and Austria, but we did not 
really inquire very much in France and Belgium; our 
inquiries were made in Germany and Austria principally. 

6409. Did you direct your attention to the regulation 
of preservatives in food /—Yes. 

6410. What did you find in Prussia, for example ?—In 
Prussia the Food and Drugs Act is hardly more definite 
than here. There is a circular regarding milk which is 
issued by the Ministry of the Interior and two other 
ministries together, which gives directions to the various 
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presidents of provinces, in which they say that the addi- 
tion of preservatives should be totally prohibited. 

_ 6411. Is the Food and. Drugs Act enforced in the 
spirit of that direction?—Yes. As a result of this cir- 
cular bye-laws are made, and these are put into force by 
magistrates, but there is always the right of appeal to a 
court of law afterwards. The first circular of the German 
Government was issued in 1884, and I have here 
the last circular signed by the Ministry of the Inter‘or, 
dated May, 1899. There you see amongst other things is 
the regulation that the addition of preservatives to milk 
—I. am talking only about milk—should be totally pro- 
hibited. As regards wine there is a definite law wh‘ch 
prohibits the addition of certain defined substances, such 
as salicylic acid, boric acid, and so on. 
daw as regards wine and fluids like wine—I mean orange 
‘wine, and things of that kind would be included in it. 


6412. There is a statutory prohibition for the use of 
‘preservatives in wine ?7—Yes. 


* 6413. And municipal bye-laws regulating their appli- 


«ation to food ?—Yes. 

6414. To milk, for instance 7—Yes. 

6415. To milk only?—I am not certain. That par- 
ticular circular applies to milk only, the reason mentioned 
in the circular being that it was found impossible to give 
definite directions, or make definite standards for milk for 
‘the whole of the kingdom. 

6416. Did you ascertain whether there had been any 
convictions before the magistrates at the courts of law? 
—Yes. In the case of Hamburg, for instance, every case 
in which they found boric acid or any preservative was 
prosecuted, and in the majority of cases convicted. 

: 6417. In milk?—Yes. That is the case in other places 

00. 

6418. With any other foods?—Yes. One of the 
favourite preservatives used in Germany is apparently 
sodium sulphite for addition to minced meat. There are 
numerous convictions in such cases, very often with im- 
prisonment even up to six weeks. 


6419. Are you acquainted with the law of this country ? 
—Yes, I think so. 


6420. Would the presence of sodium sulphites in meat 


in this country contravene the law ?—I do not know that 


T am competent to give an answer on a purely legal ques- 
tion like that. It certainly is injurious to health above 
a certain amount—and a comparatively small amount 
that is too fanny 

6421. Then you went on to Vienna, I think ?—Yes. 


6422. What did you find prevailing there ?—In 
Vienna there is a similar state of affairs, that is to say the 
law on it does not actually say that you shall not add 
boric acid or formalin, or anything of that kind, but the 
bye-laws do. Lately the City of Vienna obtained an 
expert opinion on the subject as regards the trade in 
milk, and amongst other things this opinion says that pre- 
servatives added to milk should be without exception 
forbidden—and that is to include a'so the addition of 
sodium carbonate. 

6423. Then the general drift of public opinion through- 
out Germany and Austria is against the use of those pre- 
servatives?—Yes. For instance, they are now working 
at a law in Prussia in which the addition of preservatives 
to meat, like borax and boracic acid, will in all probability 
be prohibited. In Switzerland there is a direct prohibi- 
tion against the importation of meat which has borax or 
boric acid added to it as a preservative. 

6424. Does that mean that bacon cured with salt, and 
possibly saltpetre, and afterwards packed in borax would 
not be admitted ?—Not if they find by taking a piece of 
the meat that they could prove the presence of borax in 
it, and, of course, borax does tend to penetrate. 


6425. The object then is to protect the consumer 
against taking boracic compounds with his food ?—Yes. 


6426. (Dr. Bulstrode.) There are, I think, in Aus- 
tria certain ministerial decrees which prohibit the use of 
specific preservatives and colouring matters /—Yes. 


6427. Could you tell the Committee to what preserva- 
tives and colouring matters those decrees relate /—No, I 
am afraid I do not know about it in Austria. 

6428. Do you know that salicylic acid is prohibited in 
Austria ?—All preservatives, for instance, are prohibited 
- in the case of milk. As a matter of fact, when we were 
in the Imperial laboratory there, that is to say where the 
foods are examined, they told us that it was very rare to 
find any preservatives added to milk in Vienna. As re- 
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gard Hungary, in Buda-Pesth they are constructing 
a law which is to be so wide that they can include any 
preservative that they choose if they happen to forget to 
definitely mention. it. 

6429. There is a Committee sitting on the subject, in 
Austria, I think, is there not?—I do not know about 
that. 

6430. Some analytical chemists have formed a sort of 
Committee, and are drawing up a code in which they 
are separating the preservatives which are to be pro- 
hibited from those which are to be allowed ?—I was not 
aware of that. 

6431. Which country are you most familiar with— 
Germany or Austria ?—Germany. 

6432, Preservatives in milk are prohibited altogether 
in Germany, are they not ?—Yes. 

6433. Could you tell the Committee the evidence upon 
which that determination has been arrived at ?—No. 


6434. Take boric acid in the first place, why was boric 
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acid prohibited ?—I think it was merely on the general 


idea that preservatives as a whole would prove injurious. 

6435. (Ohairman.) Or might prove injurious ?—Or 
might prove injurious. In 1884 when the milk circular 
was sent out they mentioned as a matter of fact that the 
addition of preservatives would particularly be likely to 
injure children—that was assigned as a reason in the 
ministerial circular. 


6436. (Dr. Bulstrode.) But no experiments were made 
as the basis of this legislation were they ?—Yes, at any 
tate there was what they call a “Denkschrift” issued by 
the Imperial Board of Health, the Reichsgesundheitsamt. 
That I have not seen, but apparently it gives reasons. 

6437. Experimental reasons or experimental evidence? 
—I should say so, but of that I am not certain. 


6438. Or presumptive evidence ?—That I do not know. 
I have not seen the thing actually. 


6439. With regard to formalin, is formalin used at all 
in Germany, or has the question not arisen?—Yes, it 
has, and they have only occasionally found it; in Ham- 
burg, for instance, they have only found it once, although 
it has been looked for. 


6440. And saticylic acid?—And salicylic acid. I be- 
lieve they have found two or three times, but not within 
the last year. I have a paper which says that last year 
formaldehyde and salicylic acid were not found in any 
case. 

6441. (Dr. Tunnicliffe.) That refers to milk ?—Yes. 
My attention was chiefly directed towards milk and meut, 
and, of course, in Germany, wines. 


6342. (Dr. Bulstrode.) But you are not in a position to 
inform the Committee whether the legislation and the 
prohibition in Germany are based upon what we may call 
the evidence of expectation—to coin a phrase—or upon 
experimental evidence?—No. In the case of the sodium 
sulphite various experts who have given evidence in 
Germany describe the symptoms that follow the admini- 
stration of sodium sulphite. 

6443. Can you tell us the doses or the amounts of 
sodium sulphite which have been discovered ?7—Yes ; they 
vary very considerably, from, for instance, in one caxe 
here mentioned, 0.86 per cent., while in another case—— 


6444. (Dr. Tunnicliffe.) Was that in milk, too?—No. 
I do not think it has been found in milk. This is in 
meat, and more particularly in the minced meat, which, 
as it is used in Germany largely for the food of invalids, 
they are especially keen on guarding against contamina- 
tion. Sodium sulphite makes old mince meat look as if 
it were quite fresh stuff, and it varies from between 0°86 
down to 0:09 per cent—that is, nearly 1 per cent. 


6445. (Dr. Bulstrode.) Is there any evidence pointing 
to the fact that actual injury has been done by the addi- 
tion of the larger amounts in any case!—No ; I do not 
think they have found out that anybody has been made ill 
from it; but Professor Pfeiffer, of Rostock, found that 
0°125 grm. given experimentally to healthy persons pro- 
duced! deleterious effects. 

6446. In regard to the medical evidence which was 
given ; what was the general trend of it?—It was that 
the addition of this material caused headache, diarrhoea, 
indigestion, and catarrh. 

6447. Even in quite small doses?/—Yes. In one case 
which came before the law courts I think it contained 
only -08 per cent., and there they decided that that quan- 
tity was’so small that is could not doe any harm, and the 
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man was therefore acquitted. In other cases, as I have 
said, there were either fines, imprisonment up to six weeks 
for it. , =~ 

6448. In regard to colouring matters, have you also gone 
into that question ?—No, only as regards copper sulphate 
in the peas. There it was decided that the amount re- 
quired in order to colour the peas was so small that they 
did not think it would have any injurious effect. 


6449. You are speaking of Germany ?—Yes. 
6450. Is any standard laid down ?—That I do not know. 


6451. But, at any rate, the use of copper in peas in 
Germany is not prohibited /—Not in minute quantities. 


6452. Do you know anything about it in Austria7—No. 


6453. Do you know that it is, as I think I am right in 
saying, at the present time prohibited, but that it is pos- 
sible it will be shortly allowed again?—No, I did not 
know that. 

6454. In Austria, I think, there are certain colouring 
matters which are prohibited, and others which are 
allowed. Can you give the Committee any information 
as regards the grounds upon which this division has been 
made ?—No, I did not make any inquiry into colouring 
matters ; I only inquired into milk and meat. 


6455. Are you familiar with the practice. in other 
countries besides Austria and Germany ?—No. 


6456. Can you tell the Committee anything with regard 
to Switzerland ?—No ; I can only refer to this particular 
law about the importation of meat containing borax. 


°6457. Did you find in the course of your inquiries in 
Germany that there was any strong feeling in the medical 
profession or among the people with whom you talked ?— 
Yes; the medical profession seemed to feel pretty 
strongly that the addition of preservatives was un- 
desirable. 

6458. Undesirable ?—Yes. 


6459. On what grounds?—Firstly, because they could 
not know when their patients were taking it, and secondly 
on general principles, As far as they could see, there 
was not really any difficulty, as a rule, in getting milk 
which had not preservatives in it to. supply even big towns 
like Berlin, consequently they did not see why it should 
be added. 

6460. Will you tell us the population of Berlin?—I 
am not quite certain about it, but I fancy it is about one 
and a-half million. 


6461. The population of Berlin is supplied with milk 
without preservatives, is it not ?—Yes. 


6462. Do you know that as a fact ?—Yes. 


6463, And Vienna also?—I am not absolutely certain 
about Vienna, but in the municipal return for the year 
they do not mention that they have found preservatives 
in the number of milk samples which have been examined, 
except in one case in which they found sodium carbonate 
in large quantity. 

6464. Do you know if this is a fact in Austria: ‘“ Sali- 
cylic acid is forbidden in milk, and also other preserva- 
tives, such as borax, ‘boracic acid, and soda, the reason 
presumably being the large amount of muk consumed by 
invalids and children” —do you know if that is the fact? 
-—Yes, that is what we were given to understand. 


6465. (Dr. Tunnicliffe.) I should like to ask you if you 
could tell the Committee how they could get hold of 
the Denkschrift to which you refer. I take it that the 
Denkschrift is a resumé of the medical evidence upon 
the subject ?—Yes, you can get the address I think from 
this journal. 

6466. I take it that the bulk of your remarks apply to 
the milk trade?—Yes, and to the minced meat trade 
particularly. 

6467. Do you know anything about the presence or 
absence of preservatives in beer ?—In Germany that is 
forbidden, too. There is a law on that subject, I believe. 


6468. Is it forbidden in Austria ?—Yes. 


6469. Is sodium sulphite included in those preserva- 
tives which are forbidden in beer?—I do not know 
whether sodium sulphite is specially mentioned. You see 
all these cases of sodium sulphité in meat apparently 
have arisen through a substance which is called “meat 
preserve crystal,” which has had a large sale in Germany, 
and sodium sulphite, which these butchers—or some 
butchers at any rate—have been in the habit of adding. 


6470. (Chairman.) Did you-have any opportunity of 
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inspecting the milk depéts in’ Berlin or Vienna ?—No. I 
did not do that. [bl te Na 
- 6471. Are you acquainted with the mode of distribu- 
tion ; can you tell us whether it is in open or closed 
vessels ?—In Berlin it is in closed vessels; there is a 
big cart with a closed vessel and a tap. 


6472. I mean in the sense of being a hermetically sealed 
vessel ; with the tap, of course, it would not be her- 
metically sealed ?—No, there is a tap on the outside. 


6475. You do not know whether the system of dis- 
tributing bottled milk prevails in either of those cities 7— 
No. You can get sterilised milk, but they do not allow 
boiled milk to be called sterilised milk ; 1t has to be done 
according to some accepted mode. 


6474. “ Bottled milk,” I said ; bottled milk is not neces: 
sarily sterilised. In some places the supply is nearly 
entirely in bottles, but perhaps that you do not know ?— 
I think it is in the smaller towns. ; 

. 6475. (Dr. Bulstrode.) In Austria did you ascertain 
anything with regard to the use of saccharin?—No. Tnere 
was recently pubiished—I do not know whether you saw 
it—from the German Reichsgesundheitsamt, a “ Gutach- 
ten” as regards saccharin. 


6476. (Chairman.) Have you any. general observations 
you would like to make on the subject /—I should like to 
say that it seems to me that on general grounds preserva- 
tives should be forbidden, because, so far as we know, 
what is injurious to bacteria is also injurious to the cells 
of higher developed organisms, and although in the latter 
case they are capable of being replaced, which the bac- 
teria would not be, nevertheless it does not seem to me 
that the highly developed organism should be called upon 
to replace cells which have been destroyed by disin- 
fectants. 


6477. Does your objection to the use_of preservatives 
extend to other substances besides milk ?—Yes, it cer- 
tainly wouid, for instance, in.the case of sodium sulph:t>. 
and it seems to me it should do also in the case of boric 
acid ; borax I am not so certain about. You see, the addi- 
tion of preservatives, as has been pointed out, I believe, 
before this Committee, only harms the putrefactive 
organisms, whilst it does not really usually attack the 
more potent pathogenic organisms, so that they still 
remain effective, while you have simply destroyed the 
putrefactive organisms. I think altogether we ought to 
aim really the same way as in surgery, where instead 
of antiseptic you aim at aseptic surgery. So in the 
same way we ought to aim at aseptic rather than 
antiseptic food. So far as one can find out, apparently 
the difficulty is merely one of expense. In Germany 
the milk is transferred in railway vans, which are 
cooled by ice, and there does mot seem any very 
good reason why that should not be the case here. In 
fact, ice is apparently used in England to a much less 
extent than it might be. As to the interference with 
trade, judging from other things in Germany on what was 
more particularly relevant to our inquiry, for instance, 
the question where manufacturers had to dispose of their 
own waste we found that although they were put to con- 
siderable expense in doing that, nevertheless, so far as we 
could ascertain, it did not hurt the trade. They 
were enterprising enough to keep on at their trade in 
spite of these extra exnensee. I suppose that if the 
German manufacturer and merchant can do that we ought 
to be able to do it here. 


6478. Do you look upon it as established that putrefac- 
tive micro-organisms are generally of a lower vitality than 
pathogenic organisms?—Some of them certainly are. I 
was thinking more particularly of a spore-bearing patho- 
genic organism, which most of the putrefactive ones are 
not. The great objection, however, seems to me that we 
have not got any antiseptic that we know which is in- 
jurious and will touch bacteria which will not also injure 
living cells. ch A 

6479. And in some instances affect the digestibility of 
the food by hardening it. Is that not so/—Yes. It does 
not apparently—not, at any rate, in the doses used— 
affect the ferments themselves ; in fact, in doing experi- 
ments on digestion one sometimes adds an antiseptic in 
order to prevent putrefaction ; but that is quite a different 
thing to affecting the cells which produce the ferments. 


6480. In the event of the use of some or all preserva- 
tives being sanctioned, would you think any advantage 
would be gained by a notification of the presence of these 
preservatives accompanying the article ?—I should say so, 
certainly. One always prefers to know what one is 
having, and a doctor who may be prescribing the same 
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aort of thing would like to know what dose his patient is 
taking. - 
(6481. (Dr. Bulstrode.) You are a physiologist, I take 
it ’—Yes. “ 
6482. Might I ask you what value you as a physiologist 
think on general principles is to be attached to experi- 
ments made upon the lower animals in regard to conclu- 
sions.as to the effect of preservatives /—It is necessary, of 
' course, to get comparable results, and for that purpose 
one must have animals in the same stage ; and animals, 
I think they ought to be, whose digestions are somewhat 
‘similar. I do not think there can be much good, for 
instance, in making experiments on herbivorous animals 
and then trying to compare the results which you obtain 
on man. Again it is not any good making ex- 
periments on full-grown animals if you wish to draw 
deductions as to the effects on infants. But as a whole 
I think one can draw a fair inference. I should prefer, 
for instance, to make experiments on_monkeys rather 
than on cats or dogs, but nevertheless I think from experi- 
ments on cats and dogs, provided they are in a similar 
stage of growth, you can draw a fair inference as to what 
the result is likely to be on man; only I do think that 
animals seem to stand what one might call unnatural food, 
or at any rate unnatural additions to food as a whole, 
weight for weight and age for age, better than human 
beings. 
6483. Would you make that remark with regard to 
monkeys as well; would you put monkeys in that group? 
—No, because I have not any pharmacological experience 


of monkeys; I have not experimented on» them with 
drugs. 


6484. (Chairman.) Would you say that the idiosyn- 
crasies of man are nearer to those of a pig than to those 
of a cat?—That I really do not know about. I know it 
is alleged that the pig in structure resembles man more 
nearly than some other animals, but I have no <lefinite 
knowledge about that. 


6485. He is more like a man in his general food, is he 
not ?—I hope not. 


6486. He is omnivorous?—Do you mean in regard to 
his digestion ? 

6487. What I mean is that a man is less purely car- 
nivorous than a cat, and is omnivorous like a swine ?— 
Yes, but still I think the pig takes a good many more 
bacteria into his inside. 


6488. (Dr. Tunnicliffe.) I take it from what you have 
said just now in reply to Dr. Bulstrode that you would 
think that one would be justified in deducing a 
positive result from animals to man, but not a negative 
one {—That is so. 

6489. That expresses your opinion, I think, more 
clearly than it was expressed before—you understand 
what I mean ; if you get a positive result you would be 
practically certain you would have a positive result in 
man, but if you get a negative result it would not follow? 
—With regard to preservatives ? 


6490. With regard to preservatives /—Yes. 
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Professor Joun ATTFIELD, called ; and Examined. 


6491. (Chairman.) You are a Doctor of Philosophy 
and a Fellow of the Royal Society, are you not /—Yes. 


6492. You have been for thirty-four years Professor 
of Practical Chemistry to the Pharmaceutical Society of 
Great Britain ?—Yes, from 1862 to 1896. 

6493. You are the author of a manual on general 
medical and pharmaceutical chemistry?—That 1s so, 
seventeen editions, I may say. 

6494. And also editor of the “ British Pharmacopeia” ? 

_ Yes. 
6495. I understand that you are prepared to lay before 
the Committee the results of certain observations made 
by you as to the action on the human subject of some 
of the modern preservatives used in food ?—Yes, I am. 


6496. Will you kindly tell us what you can ?—The ex- 
perience that I have to lay before the Committee relates, 
‘of course, partly to. my professional knowledge as a 

scientific chemist. . But I suppose that my chief quali- 
fication for appearing before the Committee 1s that per- 
sonally I have been for many years what is termed a 
dyspeptic—I have been very dyspeptic—and have 
brought all the knowledge I have of chemistry to bear 
upon the matter with a view to. my. relief—as would be 
natural enough. Considering that the digestive pro- 
cesses are nearly all chemical processes, I. thought that 
I could, perhaps, save myself much trouble and! discomfort 
and pain; and I have succeeded. Still, I have acted 
under due medical and surgical direction. 1 perhaps 
ought to have mentioned that first, in order that 
it may be seen that I have not been simply adopting 
‘some amateur experiments. I have acted under the 
‘direction of the late Sir: Wiliam Savory, the, eminent 
surgeon, who was & very old friend-of mine ;’he and I 
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were demonstrators at St. Bartholomew’s Hospital to- 
gether, and he has kindly been my friend in this per- 
sonal matter as well as in many other directions. He 
it was who at first advised me to use antiseptics to 
prevent that. unnatural decomposition of food in the 
stomach which gives rise to gas, and therefore to dis- 
tention, and therefore to discomfort and even pain. He 
recommended me to use various antiseptics. Then, too, 
the late Dr. Habershon, who was a great authority on 
dyspepsia, also recommended me to use antiseptics, and 
Doctor, now Sir Thomas, Lauder Brunton, and also Nir 
Richard Quain, with whom I was associated in connec- 
tion ,with the “British Pharmacopeeia,’ he being the 
President of the Medical Council. So that I have acted 
under proper advice. The antiseptics that I have used 
under this advice have been carbolic acid and sulphurous 
acid taken in the form of sodium thiosulphate, com- 
monly called sodium hyposulphite, creosote, and boric 
acid. I do not know whether it would be interesting 
to the Committee, having regard to their Terms of 
Reference, to give the doses? 


6497. In the case of boric acid it would be so ?— 
Then the quantity of boric acid has been from 10 to 15 
grains three times daily. By way of experiment I have 
taken very much larger quantities; but that has been 
found to ‘be sufficient to prevent this unnatural, ab- 
normal decomposition of food in ‘the stomach to which 
I have alluded, and which appears to me-to be. due 
simply to ordinary natural causes—that is to say, to 
food kept at high temperature in a moist place, and there 
for a much longer time in the case of an invalid, a 
dyspeptic—than it would be in the case of a healthy 
person. I have got abundance of experimental evidence 
to show that food has commonly remained in my own 
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atomach not for the ordinary period which commonly 
separates meals, four hours or so, but for eight hours 
and much longer. In the case of some uncooked fibrous 
foods, which can easily be traced by the eye when you 
see the contents of the stomach—such, for instance, as 
the skins of black grapes—they will remain for a week 
or ten days, in small quantities, of course, a few just 
hidden up, I suppose in the coats of the stomach, or 
still more likely, getting to the bottom of the stomach. 
I can give experimental evidence of that too. Those 
things are not digested in the ordinary period of four 
or five hours that separates meals, but take a much 
longer time. It is such fibrous articles, chiefly vege- 
table fibres, such as the fibres of cabbages, sprouts, 
celery, and so on, that remain in the stomach, according 
to my observations of the washings out of the stomach, 
that take so long to digest, and that are liable to fer- 
ment, and it is this fermentation, resulting in gas, which 
boric acid prevents in the doses that I have men- 
tioned. 

6498. The aggregate daily dose being between 30 and 
45 grains?—That would be so. I have taken double 
that for that matter, but that would be the common 
quantity. I have generally found 10 grains sufficient 
to prevent the decomposition. 

6499. (Dr. Tunnicliffe.) Three times a day?—Yes ; I 
have taken as much as 60 or 70 grains in the day, but 
only for experimental purposes. 


6500. (Chairman.) Have you ever found any incon- 
venience arise?/—No. I have taken the larger quantities 
latterly, since the question of food preservatives has 
come up. I was rather anxious to know how much one 
could stand, and what the effect would be. I have taken 
a large quantity like that, and I never could detect any 
influence harmful. A far smaller quantity, namely, 
10 grains, has always seemed to me to be sufficient to 
prevent the fermentative decomposition that I have 


spoken of ; but I have taken 30 or 40 grains at a time, - 


and those quantities did just as much work, I need not say, 
as the 10 grains, but nothing more. I mever could detect 
any inconvenience whatever of any kind. 

6501. Boric acid is voided through the kidneys, is it 
not ?—Yes, I believe it is. 

6502. You can assign no limit to the amount which can 
be got rid of in the day?—No, I have never made any 
other special experiments than those I have mentioned 
to the Committee. My plan of taking that particular 
antiseptic, boric acid, has been now for some years by, 
so to speak, peppering it on to green vegetable food 
from a castor. I have generally had a little castor (like 
this) by the side of my plate. Inasmuch as I rarely 
needed to take antiseptics for meat or anything of that 
kind, it has seemed most simple to just pepper it on, to 
green vegetable food especially. m1 I 
say that I have never found any discomfort from starchy 
food such as bread or potatoes—not the slightest ; but 
fibrous food, or what the chemist would call cellulosic 
food—that is to say, the cellulose rather than the starch 
of vegetable food, is what the stomach, in my case, seemed 
to have a great difficulty in dealing with and breaking 
down. I may say that my proof of that is that, having, 
by the advice of these surgeons and physicians, and of 
my family medical adviser, Dr. Haycraft Berry, some 
ten years ago, adopted another plan altogether, namely, 
at the end of four or five hours, when it may be assumed 
food ought to have digested, and that any food then 
remaining is liable to decompose—then swallowing an 
ordinary stomach tube, pouring warm water down the 
tube, and then turning the outer flexible portion down 
the other way, and so converting it into a siphon, and 
running off the residual contents of the stomach. Doing 
that two or three times over, perhaps, one in that 
way removes all the residual food which, presumably, 
is not going to do one any good, however one may per- 
severe, but rather harm. Washing out that residual 
food, then I should have the chance, you see, of ex- 
amining that food, and, being a chemist and a micro- 
scopist, and aecustomed all my professional life taobserve 
accurately, I could see what length of time was necessary 
for various kinds of food to digest—which would digest in 
reasonable time, and which would not. 


6503. Some kinds of food you found little or no diffi- 
culty in dealing with ?—Yes, that is so. 


6504. Do you find their digestibility affected by the 
boric acid ?—No, not in the slightest—no matter what 
quantity of horic acid I might take or might not take. 
I have always found that starchy food digests within 
four or five hours if it is only/in a proper condition. But 
if it is uncooked starch, and especially if it is in a 
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clammy condition, as new bread, for instance, which is 
proverbially indigestible, then there is a different result. 
What I mean is, that the mechanical condition of the 
starch has, it seems to me, a very great deal to do with 
it. Rice grains not very thoroughly cooked, to a.pulp, 
for instance, are liable to remain undigested after a 
reasonable time; certainly new bread, imperfectly 
cooked bread, will remain in that way ; so will anything 
which is not only fibrous, not only hard, but is in a close 
clammy condition. a” 
_ 6505. Such as the man in the street would recognise as 
indigestible /—Yes, precisely ; these things do EA cay 
however soft they may be, the work af digestion does not 
go on. Lumps of sweetbread are troublesome, not but 
what they are soft, as everybody knows, and very nice 
if properly cooked, but, nevertheless, there is a difficulty 
in getting rid of clammy lumps. I have peppered sweet- - 
bread with boric acid so as to keep it from fermenting, and 
in this way I have been able no doubt to digest it whem 
I could not if I did not take boric acid. 


6506. You mean that the boric acid enables you to 
retain it long enough in the stomach without septic fer- 
mentation proceeding, and therefore your digestion is: 
enabled to deal with it ?—Slowly to deal with it, that is so 

6507. (Dr. Bulstrode.) Your evidence would tend to. 
show that in your case the amount of boric acid which. 
you have been accustomed to take does produce an in- 
hibiting action upon certain putrefactive bacteria—woula 
that not be so?—Yes, I suppose so. I am not an actual 
bacteriologist, although I have to do something in that 
way, but I should certainly come to that conclusion. 


6508. Therefore, that amount of boric acid which you 
took may be held to have a very considerable influence 
upon vegetable cells?—That I do not know. I do not 
see where the inference comes in there. Whether I take 
boric acid or no, unfortunately these fibrous vegetable 
structures or fibres remain there, and do not digest—they 
do not get worked up to a pulp. 

6509. The inference is that the operations of certain 
bacteria are inhibited, is it not ?—Yes, that appears to. 
be so, certain kinds of bacteria. 


6510. Are we to take it that formerly you used to wash 
out your stomach ?—I have washed out my stomach for 
ten years. : 

6511. You do not do it now?—Not so much for 
dyspepsia, for of serious dyspepsia I am now cured, but 
once now and then if I have by accident taken some un- 
desirable food, or perhaps taken a little too much—I mean 
too much for any weak gastric organ, then such a sense of 
irritation comes about that one washes out. 


6512. I do not quite understand the relation between 
this washing out and the boric acid?—Whether I have 
taken boric acid or not, the washings show on examina- 
tion that boric acid has no influence apparently upon them 
so far as digestion is concerned. It does prevent the 
abnormal changes which result in gas and uncomfortable 
distension of the gastric walls and pain, it does not prevent 
the natural changes which result in satisfactory digestion. 

6513. Of course, you only add the boric acid at the 
moment when you are about to take the food ?—I have 
commonly done that. Years ago—I forget now who 
advised me—I used to take 10 grains two hours after a 
meal. I did it, of course, being loyal to my adviser, but 
after a bit, when I got a little more knowledge about the 
matter, and could see which kinds of food were indiges- 
tible and which not, then, as a chemist, it struck me that 
the best thing to do would be to put boric acid on the 
indigestible kinds of food on one’s plate. That is how I 
adopted that plan. 

6514. I mean probably there would not be an oppor- © 
tunity for any effect to be produced upon the food by the 
action of the boric acids which you use?—No, not before 
eating. 

6515, So that really what your evidence would come 
to is that in the specific condition of dyspepsia from which 
you suffered you found boric acid taken with certain forms 
of food prevented this dyspepsia or minimised it ?—That is 
so. Then there is the further inference to which I alluded — 
just now. The further inference I make is that inasmuch _ 
as I get a similar appearance of the particles of food as — 
washed out of the stomach whether I have taken boric — 
acid or not; therefore, the boric acid does not apparently _ 
at all prevent those articles of food from being digested. 

6516. I think you say in your synopsis that you have 
made some bacteriological investigations with regard to 
the washings out ?—No, I said I was not a bacteriologist, — 
but, in fact, my son is. Peet : 
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6517. Has your son helped you in this ?—Yes. 


6518. It would be very interesting to know bacterio- 
logically to what the observations upon cultivations from 
the washings out have led ?—That I can tell you—more or 
less second hand, of course. My son made a number of 
experiments on the washings running over some months, 
and he seemed finally to come to this conclusion that there 
was nothing much to be learnt by the bacteriological 
examination. What was perfectly obvious was that there 
was an abundance of sarcine ventricult produced ; there 
were myriads of those curious little bale-shaped particles. 


6519. Did he make no cuttivations on nutrient media 
from the washed out substance ?—Not many, because he 
did not feel inclined to carry on the examination. As 
regards the sarcine, he said there was nothing much 
further to learn about them, and as regards other things he 
tried a few experiments on cultivations, and could make 
nothing of them having personal or public interest. 


6520. In your synopsis you say, “Iam aware that salted 
and smoked food is said to digest relatively slowly, and it 
does, but not more slowly, I find, than all tissue-hardened 
food; the retardation is not due to the antiseptics” ?— 
Yes, I have come to that conclusion. 


6521. But some of those antiseptics are distinctly 
hardening agents—formalin, for instance?—That is so. 
I do not know anything by personal experience dieteti- 
cally about formalin, as I never took any formalin, 

6522. I mean that any conceivab‘e food which has been 
kept by formalin might be in such a hardened condition 
that it in itself might have produced retardation of 
digestion, might it not?—I think that is quite possib‘e. 
I know a great deal about formalin and its action upon 
albuminoid substances. 

6523. You dio?—Yes, I do, but not dietetically, as I 
have never taken anything preserved by formalin. 


6524. (Chairman.) Not consciously /—Not consciously. 


6525. (Dr. Bulstrode.) Could you tell us what you know 
of the action of formalin?—I have had to examine its 
action on plates of gelatin which have hardened to such 
an extent that they can be used for wall covering, for 
instance. 

6526. In what strength was the formalin which you are 
now speaking of ?—I do not remember the strength, but 
it would be very strong, of course—quite beyond the 
range of any food or anything of that kind. 


6527. Could you not give an approximate idea? Where 
did you get the formalin from ?—I could tell you by re- 
ference to my memoranda—I think I could give actual 
figures and so on. This was a matter in which I was con- 
sulted by some folks who wanted to support an inventor 
in producing formalin-hardened gelatin for general use 
for many purposes. They got as far as this, that very 
thin plates—extremely thin plates—thus hardened could 
be used for making coloured bags for sweetmeats. You see, 
such plates would look very pretty, and confectioners 
found that there would be a great demand for the sweets 
that they put into such little bags as that ; and, in fact, 
T believe the article is sold very largely to this day. There 
was a hope that something could be produced that would 
almost supersede leather by pushing the action, but when 
I was engaged in the matter I found that could not very 
well be done. ’ 

6528. How long was this ago that you are speaking of 
now ?—I should think about three years perhaps. 

6529. Three years ago?—Two to three years ago. 

| Where did you procure the formalin which you 
Peiteseniod with oy ot some from wholesale druggists 
for the experiments I made myself. Tt was a wholesale 
firm in the City. | 

6531. Do you know what the composition of the for- 
malin was ?—It was, I think, the ordinary aqueous 40 per 
cent. article ;‘ that is 40 per cent. of formic aldehyde. sh 

6532. You had a great deal to do with the “ British 
Pharmacopeeia,” I think ?—Yes, I have been the ed tor ; 
T am the editor of the present “ Pharmacopoeia for the 
Medical Council. Ph ats 

_ Ts it the fact that in the last edition the dose o 
exeaneey eh diminished from 10 to 30 grains to from 
5 to 15 crains ?—Yes, it was diminished as compared with 
the dose mentioned in the previous fj Eharnsconeeie. of 
1885, that is from “5 to 50 grains ” to “5 to 15 ee 

ou tell the Committee why that was 
iy pe riae it was found by the experience of 
all the members of the Pharmacopoeia Committee (and my 
own personal experience) that in the case of that varticular 
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drug 5 to 15 grains would do everything that 10 to 30 
grains would do. That was the only reason. 


6535. Are we right in inferring that 10 to 30 grains 
would do more than from 5 to 15?—That is not so. 


6536. Would do no more?—Medicinally they would 
do no more. Having in view the quantity of material 
in the stomach, for instance—I am speaking now of matters 
that I know about myself—5 to 15 grains there would be 
ample, and to put in 10 to 50 would be useless. I tried 
it up to 60, and I could not get any better effect, if I 
may say so, from the point of view of discomfort, with 
50 to 60 grains than I could with 5 to 15. 


6537. You took 30 to 60 three times a day, did you ?— 
No, I did not. On one occasion I took 50 grains twice in 
the day. 

6538. You did not keep that up at all?—No, I did not. 
I have kept up above 30 grains, that is to say, 15 grains 
three times a day week after week, which is a total of 
45 grains daily. 

6539. (Dr. Tunnicliffe.) I think you said that you had 
taken some preservative which would at any rate be prac- 
tically the same thing as sodium hyposulphite ?—Yes, the: 
sodium hyposulphite would yield sulphurous acid. 

6540. That would act in the same manner as sodium 
hyposulphite in beer then from the chemico-biological 
standpoint ?—No doubt it would. Yielding, as it does, 
sulphurous acid, it was a very convenient way of taking: 
sulphurous acid. That was by Dr. Habershon’s sugges- 
tion. I produce his prescription. 

6541. Therefore your experiences that you were telling 
the Committee of in this regard would have relation to 
the use of sodium hyposulphite as a food preservative or 
as beer preservative /—Yes, I think so. That was Dr.. 
Habershon’s favourite prescription he told me. 


6542. Would you tell the Committee shortly what your 
experiences were with the equivalent of sodium hypo-~ 
sulphite ?—I found it quite prevented 


6545. The dose please first that you took?—The dose 
was that you see mentioned in Dr. Habershon’s prescrip- 
tion, namely, 15 grains from once to three timesa day. EL 
found that in those quantities it quite prevented the de- 
composition to which I have referred, that is the produc- 
tion of gas, distention, discomfort, and pain. But when 
there were eructations there was an unpleasant flavour, 
and odour, of sulphurous acid, which does not attach to. 
boric acid. I think that would be my personal chief objec- 
tion to sodium hyposulphite. 

6544. More especially I should like to ask you with 
regard to whether you noticed that it also had practi-~ 
cally no effect upon the digestive processes in’ so far as 
you were concerned ?—] cannot fully answer that question, 
because when I took sodium hyposulphite it would be 
five or six years before I adopted the use of the ordinary 
washing tube to which I have referred. 


6545. So, therefore, your experiences on this head are 
not so valuable as the former ones?—No, they are not. 
T have tried it once or twice since, as a matter of experi- 
ment. I have taken two or three doses of the hypo- 
gulphite, and then examined the washings. I could not 
find any difference, but then that was only a two or three 
days’ experience, whereas my experience of boric acid 
runs over some years, and to hundreds of experiments. 





6546. We have had it in evidence repeatedly before- 


this Committee that it is improbable that if a substance: 
exerts an inhibitory action upon the. bacteria causing: 
decomposition, it will not exert the same, or, at any rate, 
a very similar action, upon the digestive enzymes ; do you 
agree with that statement?—That seems to me to be a. 
most reasonable inference, but it does not accord with my 
experience, it is not true in my judgment. 

6547. (Chairman.) I would like to ask you whether you 
are prepared to give any general opinion as to the neces; 
sity for regulating the use of these preservatives in food ? 
—I naturally have had opinions on the matter, for I have 
been consulted in many of these cases that have been 
brought before the courts, but I do not think my opinion 
is of any particular value on matters of that kind. I only 
have the experience of a chemist and an analyst and of a 
consultant who is appealed to by parties in actions. 

6548. As a citizen, as a consumer who has devoted some 
attention to the subject, and who is acquainted with the 
nature of the substances used, do you think that their 
presence ought to be notified, and that the consumer 
ought to be aware of what he is taking ?—In the abstract 
I should say yes to that. I think he should, so far as 
that can be done. I see no objection to the principle, 
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but I do not quite see how it is to be carried out. | I 
should rather support the indication on labels of things 
that are contained in metal or other cases—as to what 
such-and-such a thing has been preserved by. Of course, 
the Committee will see that from my experience I have 
no more objection to boric acid, for instance, than to salt, 
put I think it is quite reasonable that if an article has 
been prepared with salt, that might be stated on the label, 
and if prepared with boric acid that might be stated on 
the label. I should see no difficulty, so far as labelling 
is concerned. It is only when you come to selling things 
retail that I see a difficulty. Take, for example, a ham 
and beef shop; a quarter of a pound of beef and two 
ounces of ham, so I am told, isa very common order; 1 
do not know whether you are to wrap that in paper with 
a label on it or something; I do not see how it is to be 
done effectively. 


6549. Salt is itself a food, is it not?—Well, I do not 
know. I have often thought about that matter. I do 
not see why it is any more a food than boric acid would 
be. Itis true it is an article that everybody is accustomed 
to, but I have often speculated as to why one should take 
salt. A friend of mine, a consulting engineer, never takes 
any. 


6550. It is one of the components of the human body? 
—Yes, I know, and, of course, there would be something 
in that. On the other hand, boric acid is found, though 
of course to a minute extent, in many vegetables ; it has 
been found in wines and in the hop plant, and therefore 
in beer, but in minute amounts. I do not mean to say 
that there is any quantitative parallel to be drawn between 
that and salt. 


6551. Is not the great difference between such a pre- 
servative as salt and such a preservative as boric acid 
that salt announces its own presence ?—Yes, because appa- 
rently you have to use a large quantity of salt as compared 
with the quantity of boric acid; and then comes in the 
natural flavour of the salt—you can detect it by its flavour 
and you cannot detect boric acid by its flavour because it 
has no flavour. 


6552. I will put this further question to you: You, as 
an adult, find no inconvenience from the yse of boric 
acid in considerable quantities and regularly; is it not 
conceivable that an infant fed entirely on milk preserved 
with boric acid might suffer some serious consequences ? 
—In answer to the question is it conceivable? I say yes 
directly ; but there I can give no experience to the Com- 
mittee, of course, except hearsay experience. I think 
that there was a gentleman from Glasgow before the Com- 
mittee, Dr. Bell, whom I once met in a case in Wales, 
in connection with this question; he assured me—and I 
may refer to it, although again it is secondhand, because 
I am sure he must have mentioned it to the Committee, 
if he has been before the Committee—that his own 
children, when quite children, had milk given to them 
day after day in large quantities with boric acid in it. 
That is really the only answer I can make. 

6553. “When quite children” is rather vague, is it 
not 7—Yes. : 

6554. I spoke of infants?—I had the impression from 
him that he began with them as infants to give them milk 
with boric acid. He had a great idea of the value of milk, 


cand his notion was to keep the milk so that he could give 


it to them in the summer, for instance, at any time in 
the day. They had big lots of milk, and, as a matter of 
course, he spoke of their fine appearance, their growth, 
and their general thriving condition. 
6555. It is not every infant who would stand treating 
with salted milk, is it?—I do not know much about these 
matters, but I take it that it is a question of quantity. 
6556. And that would be the case with boric acid also? 
—I should think so. he 
6557. It is desirable to know what quantity of this 
‘drug is being consumed in the food 1—Yes, I should think 
so; I should think that is only fair and right—I shouid 
like to know it myself. 
6558. But you do not attach great importance to it ?— 
No, not great importance. There, I think, caveat emptor 
begins to apply. Persons taking food, as they do pepo 
times a day, every day of their lives, ought reasonab y 
to be expected to have some knowledge even gained by 
their daily experience; and, secondly, I take it that 
manufacturers who use these things would rather want to 
preserve the lives and health of their customers than to 
damage them—there again would come in some sort of 
a guarantee. But really these are only my own specula- 
tions, and I do not pretend tobe an authority. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C; : 


6559. Is it not rather straining the adage to apply 
caveat emptor to an infant /—-Yes, and I did not mean to 
do that fora moment. I was only alluding to adults and 
persons who had to buy—which infants have not. 


6560. (Dr. Bulstrode.) May we take it that you, having 
a great deal to do with the British Pharmacopoeia, and 
having regard to the fact that the pharmacopceal dose for 
an adult is 5 to 15 grains, see no public danger in the us 
of milk for quite infants having as much as 80 grains a 
pint of boric acid in it?—Highty grains to the pint, is 
that not a large quantity ? 

6561. Very, according to the dose put down by the 
British Pharmacopoia?—80 grains to. the pint is 
beyond me ; I know nothing about the matter from that 
point of view, but it strikes me as béing a very large 
quantity. 

6562. If I tell you, as a fact, that we have had evi- 
dence before us that that has been found, do you see in 
that any reason why the apparently indiscriminate use 
of boric acid should be stopped ?—Yes, I would, if that 
were not an isolated case. It seems to me that that is 
like taking tablespoonfuls of salt. 


6563. If that is’ possible—and we have had evidence 
of doses far larger than the British Pharmacopeeia lays 
down (it is almost, perhaps, an everyday occurrence, 
certainly for infants), would that modify your opinion 
at all?—Do I really understand that infants might take 
much larger doses than those indicated in the Pharma- 
copeeia—that is to say, 5 to 15 grains? 

6564. Far greater?—Per day? 


6505. Per day’—My common sense tells me that I 
must hesitate before agreeing with the giving of such 
quantities, certainly. I should want some more evidence 
on that allegation as regards every-day experience 

6566. One more point. Take the case of formalin ; 
you have told us that formalin, as we have been told 
before, is a very active hardening agent /—Yes. 


6567. Do you see any objection to the indiscriminate 
use of formalin in foods intended for infants and in- 
valids ?—I certainly see objection to the indiscriminate 
use of it, but I want to know more about it. I should 
infer, from what I do know of the action of antiseptics, 
that a certain quantity, I do not know how much, a 
minute quantity very likely, in food would preserve the 
food outside the body, but when you take it into the 
stomach it would cease to have any action whatever. 
That would be my inference from my own experiments on 
other antiseptics, but I know nothing directly about the 
action of formalin as a constituent of food. 

6568. (Chairman.) You have not told us anything 
about salicylic acid. I do not know whether you have 
had any experience of it?—I do not know much about 
salicylic acid. I have taken it, and I know it is con- 
sumed in large quantities. So far as my experience 
goes, which has simply been experimental, salicylic acid 
may be taken in quantities of from 5 to 15 grains at a time 
without retarding the digestive processes. 

6569. The question of idiosyncrasy comes in, does it 
not, in these matters !—Yes, I dare say, and that is why 
I was so anxious at the beginning to tell the Committee 
that my experience was simply personal. It is the 
experience of one individual, but that individual happens 
to be a scientific chemist, and these are mostly chemical 
questions; that really is my most important qualification 
for appearing before the Committee. 

6570. You have given some attention to colouring 
matters in food, I think ?—I have the ordinary experi- 
ence of a chemist who is applied to by firms for advice 
and that kind of thing. 


6571. Have you become aware of any hurtful agents 
used in colouring matters?—No, I have not. The ques- 
tion that has commonly been put to me by wholesale 
confectioners has been—is this colouring matter of 
which we show you a sample injurious to health? Up 
to ten years ago I had always answered that question 
in this way—I am not qualified to form an opinion ; 
but since I have used the stomach tube I have en- 
deavoured to answer the question by the simple method — 
of taking quantities of the colouring matter, and I have 
never come across a colouring matter that was ek 
that was distinctly harmful, and that distinctly pro- 
duced any discomfort in any way. That is all I can say. 
But, unless I have known the source of the colouring 
matter and something about it, I have commonly refused 
to entertain the question. 


6572. There are some substances which are used which 
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are admittedly harmful if they are taken in snfficient 
quantities—is that not common knowledge /—That is so, 
of course. 

6575. Sulphate of copper, for instance?—I have had 
some experience of that question of copper in vege- 
tables, though I do not know whether it would be of 
any use to the Committee. I have been the chemical 
adviser of a very large firm indeed of wholesale canners 
of food, and bottlers of food, and preservers of food— 
people who make jams, pickles, and so on. That firm 
has put that question to me on some occasions because 
they have had to import vegetables, chiefly French 
things—French pickles highly coloured—and they ob- 
jected to what they call handle them at all—that is to 
have anything to do with their sale unless they were 
either free from copper or contained such a minute 
amount as to be harmless. So I have examined such 
articles from time to time. I never could find more than 
a trace of copper in such vegetables, and, indeed, from 
my professional experience I may say that that copper 
seems to get in by manipulating the vegetables in copper 
vessels. 1 have never yet come across a good case where 
copper has been intentionally added in order to colour 
vegetables. It has seemed to me that a minute amount 
of copper seems to act as a sort of mordant, and to 
maintain and preserve the chlorophyl or other green 
matter of vegetables, and that the quantity is excessively 
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minute. In connection with the firm I have mentioned 
they never used any copper in any way—I mean never 
added any copper sulphate to colour or anything of that 
kind, but they, like, I think, all other suc’ *sms, have 
commonly used copper vessels in making , =, for in- 
stance. Some fruit juices are acid, and I have wondered 
whether such preserved fruits would, if examined in 
considerable quantities, show the presence of copper. 
I have examined a hundred grammes at a time of such 
fruits, and got the ash and examined that for copper, 
and I have only once detected copper in the course of 
three or four years, examining such jams, perhaps, twice 
ayear. There was a very minute amount, but still I did 
find it, and so I went into the question. So far as I 
could ascertain by inquiries in the firm a man had been 
careless in not cleaning his copper steam pans, and in 
the upper part—not in the lower part, where the juice 
boiling with sugar was going on, but in the upper part— 
there would be a greenness, you know, and I take it 
some soluble salt of copper formed, and that would have 
got dissolved, but even in that case the quantity was 
extremely minute, quite a harmless amount. However, 
ever after that in my inspection of this particular factory, 
which I do to this day and have done for twenty years— 
six times a year, every two months—I have been very 
careful to look after the copper pans, and I do not detect 
any copper in the jams. 


Mr. CuHar~tes Watwyn Rapciirrs-Cooxrs, m.P., called ; and Examined. 


6574. (Chairman.) As we know, you are a Member 
of Parliament ?—Yes. 


6575. And you are a maker of cider and perry 7—Yes. 


6576. I think you are prepared to tell the Committee 
something about the necessity for the use of preserva- 
tives which we understand are used in such manufac- 
tures?—Or rather their not being necessary—perhaps 
that would put it better. I have had cider made on my 
place, according to the records, for 200 years. My 
father made and sold cider before me, and I have 
always made cider, and I now make it on a fairly good 

‘ scale—from 15,000 to 20,000 gallons yearly, or something 
like that. Ihave never found it necessary to use @ pre- 
servative, nor have I heard that any kind of preservative 
was ever used in the making of cider and perry on my 
estate. Of course, the Committee know how cider and 
perry are made. The juice is expressed from the fruit in 
a mill, either one of the old stone mills—I have several— 
or in a machine like a turnip-cutter, in which the fruit 1s 

cut up and passed through rollers, and the pulp afterwards 
put in a press and the juice expressed, and pumped at 
once into proper vessels—large vats. At the time of doing 
this the juice is tested with the saccharometer or with the 
hydrometer in order to ascertain the density of it After 
a time the first fermentation begins forming a crust at the 
top and lees at the bottom, while the liquor between 
becomes comparatively clear. It is then tested again to 
see what sweetness it has lost during the course of fermen- 
tation, and is racked into other vessels, and from time to 
time this racking goes on until the liquor becomes com- 
paratively bright. But if you want it for bottling you 
must filter it afterwards, and either pass it through a 
German filter, which contains compressed cotton pulp, 
forcing it through by a pump, or else by gravitation, 
according to your appliances, and that renders it 
perfectly bright. But at the same time that ex- 
tracts a great many of the germs of fermentation. I 
have tried it myself, and found that occasionally the 
cider will not come up afterwards—it did not last year, 
for instance—I suppose all the ferment germs were 
extracted. The process that I adopt (which is a very 
old process) is that of running it through bags, like 
large jelly bags, made of a kind of linen stuff, which I 
think they call Forfar. This is called dropping the cider 
or perry. These bags are placed in a frame, so fixed that 
they all run together, and then the juice comes out and is 
put quite bright into a vessel. Then that vessel is properly 
stopped down, and attention is paid from time to time, 
by testing it, to see how the fermentation is going on, 
and if the fermentation is going on too rapidly removing 
it from that into another vessel, which for precautions 
sake you may sulphur—because the vessel may not be 
quite clean, even sep eae Seuay Sere ea a sits 
i: to burn a sulphur ma in the v , be 

Ban. nin cider or are? into it. If this is done carefully 
and with attention there is no necessity to do anything 
else whatever to it. I should say, however, that before 
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filtering the cider in these bags, or passing through this 
(Lumley’s) filter, it is desirable to put some albuminous 
substance in the cider in order that it may not run 
too quickly through the bags or through the filter. The 
altuminous substance that I use is skim milk—about a 
gallon to a hogshead—our hogsheads running to about 
100 gallons, and vhis is well stirred up. Then it runs 
much brighter than it otherwise would do. With cider 
so treated in that way, in perfectly clean vessels, the 
mill perfectly clean, the vessels perfectly cleaned out, 
everyone of them washed out, scalded, scoured, fumi- 
gated, if necessary, with sulphur—there is nothing else 
that need be done to either cider or perry. 


6577. What is fumigation for?—To destroy any bad 
germs just as you would fumigate a room if you had the 
germs of disease in it, so you would fumigate the vessels 
for the purpose of destroying bad germs. Germs being 
everywhere in the atmosphere, as we all know, there may 
be some bad germs about, and you want to have your 
vessel perfectly free from them. Fumigation also has 
some effect in stopping the fermentation in the liquor, 
because, I believe, although I am not a chemist, that it 
forms something like sulphur dioxide, and ultimately sul- 
phuric acid, and that has an effect upon the cider itself, 
but not avery great effect ; at any rate I have not found it 
to have a great effect. It cleans the vessels, but has not 
a very great effect in stopping fermentation. If that 
is done, and if the fruit is fairly clean and rotten fruit re- 
moved there is nothing else that need be done to the cider, 
and whether it is good or bad cider, or poor or weak cider, 
will depend more or less upon the quality of the fruit. 


6578. May we assume that some manufacturers use 


preservatives ?—Yes, a good many do, but, of course, 
you will not ask me to mention the names of any? 


6579. Certainly not?—Being a cider maker myself, 
people would say that I disclosed certain practices for my 
own benefit, or something like that. The preservatives 
are those with which this Committee is perfectly familiar— 
th ey are nearly all preparations either of borax or salicylic 
acid. 

6580. At what period of the manufacture—at what 
stage—are preservatives added?—They are put in at 
any time, but what they put them in for is generally to 
affect fermentation. The first that I have on my list is 
sugar of boron. I do not know what particular derivative of 
borax that is, but no doubt it is the same as the others 
in its effect. I find here that a great deal of this is also 
used by mineral water companies. The Dorset Mineral 
Water Company, for example, say: “Tt is, we may say, 
exceptionally useful for keeping good and bright all non- 
alcoholic beverages which we have previously had conside- 
rable trouble with.” Here is a testimonial from a cider 
maker: “Please send me one of the original cases of 
‘sugar of boron’ (56 lbs). The bottled cider and perry 
I treated with it last November is in splendid condition 
and quite free from deposit ”—that is because the fer- 
mentation is stopped. Of course, as the Committee 
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know perfectly well, all liquors in fermentation throw 
down a certain amount of deposit, and the modern 
sellers and also buyers of cider and perry want to have 
something perfectly clear, so that they can turn the 
bottle upside down without finding the slightest sediment 
in it In order to produce that result they stop the 
fermentation, and, of course, stop the liquor from 
maturing and becoming wholesome. I find among the 


‘ testimonials I have here that the French Vintage Com- 


pany of Mont-le-Grand, Exeter, say—these are all 
printed, so, of course, they may appear—‘ Dear Sirs,— 
Please send me at once another 14 lb. case of your 
‘Boron,’ which we find very useful for our high-class 
champagne cider.—Yours faithfully, (signed) J. Clarke, 
manager.” 

6581. (Dr. Tunnicliffe.) Is that a testimonial ?—These 
are from testimonials sent out by the sellers of sugar of 
boron, so, of course, they are public property. This 
was sent to me by somebody, I forget by whom now. 
Ii is also used a great deal in brewing. The Albion 
Brewery Company, Limited, Oldham, write: “Please 
forward us another 56lb. box of the ‘Boron,’ which we 
are able to state is of much greater benefit than any 
other preservative we have used, and you may refer any- 
one to us respecting the matter if desirable.” Then 
there is a cider manufacturer whom I know who has got 
his name down on this list. That is all about sugar of 
boron. There is another preservative which is called 
by a fancy name, “Cynin.” That I had analysed, and 
it proved to be a solution of salicylic acid and borax in 
glycerine. It certainly was a very good preservative, as 
far as keeping the sweetness went. I saw that tried on 
two small barrels of cider, about tweive gallons each ; 
some was put soon after the cider was made into one barrel 
aod none in the other, and both these barrels were left 
about anywhere, in thé yard, or anywhere exposed, and 
afterwards in the winter time they were put under cover, 
and one spring, I think it was last spring twelve-months, 
they were broached in my presence. The one that had 
not the stuff in it was quite hard and had lost its sweetness, 
and also there was a little bitterness about it; while the 
other was just as sweet, I should say, as when it was made. 


6582. (Chairman.) Was the hardness arising from the 
fermentation going too far?—Of course, from the sugar 
being all converted into aleohol. We call it hard, you call 
it dry; itis much the same thing. The other was perfectly 
sweet, as sweet as when it came from the mill I should 
think. It was quite bright, and you could not detect any 
taste whatever in it of any sort or kind. But I should 
say at once that that cider which had got hard and acid 


‘to a certain extent ought not to have been left about in 


that way. It was left about as an experiment, but other- 
wise it would have been tested from time to time, and if 
found to be getting too sharp or likely to get sharp, it 
would have been racked into another vessel, and so would 
have preserved a portion of its sweetness. At the 
the cider that had been treated with 
cynin had not matured in the least, and it was 
just in the same condition almost as after it was 
first filtered. There was no maturing, and it was not, of 
course, nearly so wholesome as the hard cider, the dry 
cider would be. The next preservative that I have is 
Walter Gregory’s powder. That I have not any testi- 
monials about, but I had it analysed by a county analyst 
whom I know. He says: “It is almost entirely com- 
posed of salicylic acid, mixed with a small quantity oi 
red oxide of iron. The oxide of iron is probably 
added in order to hide the white crystals of sali- 
eylic acid.” The Committee, of course, are familiar 
with the effect of salicylic acid and borax. I do not know 
whether the Committee are aware that Mr. Lloyd, the 
Agricultural Chemist of the Bath and West of England 
Society, the year before last conducted some experiments 
upon the use of these preservatives, especially borax and 
salicylic acid, and that he found that in the ordinary. 


6583. I am afraid we must get that from him if we get 
it at all?—That you can get from him if you are going 
to call him. 

6584. I do not know that we are?—At any rate, you 
will find the information in the last volume of the Journal 
of the Bath and West of England Society, and I will not 
say anything more upon that. Then, to go on with my list ; 
formalin, I believe, is not very much used by cider 
makers. I imagine that to be the case, because, as you 
will see in Mr. Lioyd’s paper, it makes the cider 
cloudy, and it is difficult to get rid of the cloudiness ; 
besides of course, it isa very horrible drug to put into any- 
thing. Then there is a preservative called “K.'M. sts 
which is a preservative or Se pene used by brewers. 
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I have not had any analysed. A specimen was to be sent 
to me, but it did not come. I suppose they found out 
to whom it was going. Then there is “Hawkes’ Anti- 
Ferment”; that I had analysed. This is a different 
class of thing rather from the other preservatives. These 
anti-ferments, as they are called, or preservatives (they 
have got different names for them) are to make bad cider 
good. “ Hawkes’ Anti-Ferment is mainly composed of 
calcium sulphite”—this is the analyst’s report— with 
small quantities of lime. When calcium sulphite comes 
in contact with an acid sulphur dioxide is given off. The 
calcium will combine with the acid (say acetic acid), and 
form calcium acetate. The sulphur dioxide gas will 
destroy the ferments and will in time be changed into 
sulphuric acid, which will attack the calcium salts and 
form calcium sulphate or gypsum. I do not think ”—this 
is the analyst's opinion—‘ Hawkes’ cider restorer is 
capable of restoring a bad cider to its original good 
quality. It will (because it contains lime) reduce the 
acetic acid and cause the liquid to remain constant, that 
is, it will not ferment.” I should say that I have here 
a pamphlet which might be useful to the Committee as 
regards formalin as applied to brewing and the manufac- 
ture of mineral waters, ginger beer, temperance drinks, 
British wines, pickles, jams, etc. I have read the 
pamphlet, and it seems that this stuff is very largely used, 
especially in temperance drinks. 


6585. (Dr. Tunnicliffe.) Is that pamphlet issued by 
the Formalin Company in connection with Schering’s for- 
malin?—Yes, and you can have it. It is called “A 
Treatise on the use of Schering’s formalin as applied to 
brewing and the manufacture of mineral waters, etc.” I 
got a friend of mine to apply for these things, and that 
was a pamphlet the had sent to him. Then with regard 
to Hawkes’ Cider Restorer, here is. a farmer who 
says: “It is with great pleasure I bear testimony 
to the excellence of your cider restorer, which 
I have purchased of you several years, for I have 
found it to restore cider when it was apparently 
worthless ; one lot so bad that I could not tell what to do 
with it, but after using the restorer it was so much im- 
proved that I sold it for 25s. per hogshead ”—that is about 
54 gallons in that part of the world—“ and many of those 
who purchased came again for more.” Here is another: 
“The cider restorer I had of you last year I tried on 
some reamy cider’”—that is, stuff that is ropy—“and it — 
acted very well, and made very passable for farm cider 
which before could not use.” The result of that is that 
cider which is beginning to decompose, and, in fact, 
is decomposed, by the use of this stuff is rendered palat- 
able, and people are persuaded to drink stuff which is 
extremely unhealthy, which has already decomposed, and 
they do not know that it has been in this horrible con- 
dition or that it has got into this horrible condition. The 
flavour is altered, the taste is altered, and the nastiness 
is taken out of it, but the quality of the cider is entirely 
destroyed, and you cannot restore it. 

6586. Can you, without letting us too far into trade 
secrets %—I do not know any trade secrets 

6587. Tell us how far cider is fortified ?—No, I cannot. 
I should not think it was fortified very often—alcohol is 
too dear to buy to fortify cider with. 

6588. What is too dear?—Pure alcohol is too dear. 
Nobody would do that. I do not think cider is very 
much fortified ; there would not be so much harm in that,. 
but I do not think it is often fortified. 

6589. (Dr. Bulstrode.) Do you know if preservatives are 
used more in one part of the country than in another— 
whether their use is at all extending ?—These testimonials 
that I have read are mostly from Somersetshire and Devon- 
shire, but, I know nothing personally of their use in other 
parts. 

6590. (Chairman.) Your own district being Hereford- 
shire ?7—Yes. 

6591. (Dr. Bulstrode.) Do you know whether preserva- 
tives are used in Normandy for cider?—I do not know 
much about Normandy cider—Brittany cider I have had. 


6592. Are they used in that?—I do not know, and I 
could not tell you whether that is so or not. The French 
makers are taking very much more interest in the subject 
of cider-making than we are. Their books on the subject 
are very much more valuable than our books are—in fact, 
we have none, comparatively speaking, compared with 
theirs. 

6593. Is it your pesition that preseryatices in the case 
of cider are substitutes for the want of cleanliness 7— 
Yes, especially the last class of antiferments that I men- 
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tioned. They induce people to be careless, and to a great 
extent there is carelessness in farming, the vessels are 
not clean, and the things get mouldy, and they do not 
dake care with their fruit, and various other things. Then, 
afterwards, having made their cider in this careless way 
by the use of such an anti-ferment as that I last 
described, they can sell their cider at a fair price, 
which they could not otherwise do. That I think 
is a very bad thing. These restorers make palatable stuff 
in which decomposition has already commenced; the 
quality has gone before they are added, and cannot be 
restored, only the nastiness is neutralised and disguised 
—that is the way I put it. 

6594. Do you think the public have any knowledge 
that preservatives are used in cider?—I should think 
everybody must now know that preservatives are used in 
almost everything, but I was going to say I hope they do 
not know of it in cider, because, perhaps, the trade will 
be injured. 

6595. Do you know that certain cider firms advertise 


that their ciders are quite pure, and do not contain any 


chemicals 7—Yes. 
6596. You know that ?—Yes, and I know that some of 
them add these things. 


6597. Add these preservatives ?—Yes, though they say 
they do not. 

6598. You do not think the use of the term “no 
chemical used” is meant to imply “no preservatives 
used” 2—No. I should certainly have an indication out- 
side the bottles or vessels ; they ought to be marked out- 
side, “This has been treated with boracic acid,” or “ This 
has been treated with salicylic acid,” or “This has been re- 
stored with so and so.” 

6599. May I read you this of a certain cider—it is 
“‘ouaranteed to consist only of the pure juice of Devon- 
shire apples ; no water, chemicals or saccharine are in- 
troduced; nor are these ciders artificially aerated” ?— 
‘Of course, that ought to be good cider; that describes 
good cider. 

6600. Without preservatives?—Of course it does. It 
says nothing as to any preservative. 

6601. Without that may one take it that a statement 
such as this is meant to imply that no preservatives are 
there ?—It is intended to imply that, and then if you had 
that cider analysed and found there were preservatives 
used in it you could have the seller up, of course, under 
the Food and Drugs Act. 

6602. Do you think if preservatives are used in cider 
that the name and nature of the preservative used should 
be stated, and the amount of it used ?—I do not think 
you could state the amount because it would be rather 
difficult to say the amount in a bottle, but you might say 
that preservatives had been used, or something to that 
effect ; you might state the preservatives, or you might 
simply say that preservatives or a restorer, such as the last 
one I mentioned, had been used. 

6603. Can you hand in to the Committee those testi- 
monials and printed advertisements?—Yes (handing in 
leaflets). 

6604. (Dr. Tunnicliffe.) Do you sterilise your pans or 
your vessels, I should say, by sulphur?—Yes, on occa- 
sions. I do not do it if they are perfectly clean ; I do not 
think it is necessary. 

6605. What test have you whether they are perfectly 
clean or not ?—I have no test. I simply see if the vessel 
is scoured out well, and if the head has been taken out of 
the cask I look inside and see that it is perfectly clean, 
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or some of my men do, but I very often do it myself. I 
do not want to stop the fermentation entirely, and I am 
satisfied that fumigation has little effect in stopping fer- 
mentation. 


6606. You see no objection, do you, to sterilising the 
vessels with sulphur?—No, I do it myself; I see no 
objection to it. 

6607. Do you see any objection to the use of formalin 
or boracic acid?—I do not know enough about those 
drugs to be able to tell you their effect, but I should not 
use them myself, because from all I have read and heard 
of both, especially formalin, they are very deleterious 
drugs. Sulphur has been used for ages,.and apparently 
has no effect whatever on the health, used in that way. 


6608. What I wanted to ask you is whether your objec- 
tions would apply to the use of preservatives for sterilising 
purposes, or whether they would apply only to the actual 
addition.of the preservative to the substance when it is 
made?—I object to the use of these sterilising drugs, 
because they stop the fermentation, and therefore stop the 
maturing of the cider, and also because I believe them to 
be harmful. If you were to sterilise apple juice you 
would never get cider. 

6609. I am speaking of the vessel now ?—Speaking of 
the vessel, the reason why I sterilise, as you call it, or 
sulphurise rather, my vessels, is because I know that 
there are germs of all sorts about floating in the air, and 
you cannot wash every vessel out at the very moment 
when you are going to put fresh cider in it, and 
therefore to make sure there are no bad germs in the 
vessel I burn a sulphur match in it before I put the cider 
in, not so much to sterilise the ferment, not so much to 
prevent the liquor I put in from fermenting as to 
destroy any bad germs that may be in it. That is 
the main object that I have. Of course, you 
know that cider is sterilised. A great deal of 
the cider that is sold is sterilised by heat. It is 
heated up to about 150 degrees, but then after 
that you must carbonate it. Carbonic acid gas 
has to be forced into it in order to give it the fizz, which 
it would not otherwise have. That, of course, you know, 
but I do not like that process, because I think the 
sterilising destroys the quality of the cider, and also that 
the carbonic acid gas that is forced into it is not the same 
as the natural gas that is produced in the process of fer- 
mentation. 


6610. (Chairman.) Did you say 150 degrees Fahren- 
heit ?—Yes, about 150 degrees Fahrenheit. If it is sub- 
jected to the heat for some considerable time then 14) 
degrees would do, but if for a shorter time then it should 
be 160 degrees. The carbonic acid gas that is forced into 
it afterwards does not contain the ethers which originate 
in the course of the natural fermentation and the natural 
production of carbonic acid gas. You see to those ethers 
the quality and the taste of cider are mainly due. 

6611. (Dr. Bulstrode.) Have you any reason to suppose 
that cider merchants who do not use preservatives in their 
cider, if the use of preservatives is not stopped, would 
eventually in self-protection, or as a matter of survival, 
have to use preservatives /—No. 


6612. None?—I do not think so at all. 


6613. Have you any reason to suppose that the non- 
use of preservatives would be detrimental to those who 
use them now ?—Of course it would be ; it would stop a 
good many people turning bad cider into palatable stuff, 
which is what we want to do; but it would not affect the 
honest trader, and it would be a great deal of benefit to 
him. 
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Mr. Artuur 8. Loven, called; and Examined. 


6614. (Chairman.) You are a member of the Irish 
* ‘Agricultural Organisation Society ?—Yes. 


6615. And you are connected with numerous other 
dairy societies 7—Yes. 


6616. You are Managing Director of the Cavan 
Creameries, Ltd. ?—~Yes. 


6617. You also own a private creamery ?—Yes. 


6618. I believe there has been great activity in 
setting up the creamery industry in Ireland of late 
years +—Yes, a most extraordinary revolution has 
been accomplished there. 


6619. Can you give us an outline of the facts ?~Yes. 
In the south of Ireland the industry commenced about 
eight or ten years ago and in the north of Ireland 
about two-and-a-half years ago, and in that time we 
have established between 500 and 600 creameries in 
Ireland. Of that number the co-operative creameries 
which I have been principally interested in as a mem- 
ber of the Organisation Society have established about 
260 co-operative creameries in the country. In Ulster 
the revolution has been more extraordinary than in 
any other part of the country. Ulster was not very 
much noted as a dairy district some time ago, but now, 
in the last three years, we have got in Ulster 108 co- 
operative creameries working and thirty in course of 
formation. The fourth co-operative creamery. estab- 
lished in Ulster was the Killeshandra Creamery, 
which I was president of and which I started, and that 
creamery had a turnover of £3,500 in its first year, 
1897. In the following year the turnover was £9,000, 
and in 1899 it was £17,500; and this year we estimate 
the turnover will be £25,000. 


6620. That constitutes a pretty general revolution 
in the Irish dairy system, does it not ?—An extraordi- 
nary revolution. 


6621. To what extent do these creameries as a rule 
rely upon the use of preservatives ?—Nearly all the 
creameries at present use preservatives in summer. 
Some do not use them, but the majority use preserva- 
ties. 

6622. Do these co-operative creameries manufacture 
butter?—Yes, only butter. We make no _ cheese 
and we sell very little cream. It is all fresh 
butter. It is called fresh, but, of course, it is a week 
or so before it is used by the consumers. 


6623. What do you do with the separated milk ?— 
It goes back to the farmer. The separation takes 
place immediately the farmer comes to the creamery 
with his cart of milk, and it goes back to the farmer 
the moment it is separated. He waits for it. 


6624. What does he do with it + He feeds his calves. 
The calves in the north of Ireland and round the dis- 
trict which I know most about are a great source of 
profit, and the milk must be very carefully separated 
and handled. 


6625. You have not found it impossible to handle 
your butter without preservatives, have you ?—Cer- 
tainly. One of the reasons that we use preservatives 
is because we have been asked to use them by the 
wholesale firms. As a mater of fact, a far less quantity 
of preServative might be used than is used. It has 
been treated practically as a salt. I think I can 
speak for the Organisation Society, for it gets the re- 
ports daily and weekly of these creameries, and, to 
my knowledge, we have never had any complaints 
regarding the use of the preservative in butter—never 


the slightest. As a matter of fact we will do withour 
preservatives in the creameries in which I am m ing, 
and simply because we think we will get a little higher 
price. That is our intention. 


6626. That is to say, that you could make the butter 
and get it off your hands without any preservatives, 
but the wholesale dealers require to keep it longer 
than it would keep sound without a preservative. Is. 
that it ?—That is it exactly. We find that there is not. 
a demand for it without. I suppose the wholesale: 
dealers find there is not a demand for a huge quantity 
of what might be described as saltless or fresh butter, 
and, consequently, they want the butter to stand a 
certain time, and we make the butter to suit them. 
On the other hand, if the development goes on with’ 
regard to fresh butter that has commenced it is very 
probable that preservatives would naturally be used less. 
We try to get butter into consumption quicker from 
Ireland, and we are able to do this now by the revolu- 
tion in the creameries that has taken place. We get 
a better price for the butter that is put in the market. 
and used fresh. 


6627. Witnesses from Ireland have complained very 
bitterly of the delays in the traffic from imperfections. 
in the railway and steamboat service ?—Excuse me for 
one moment. I should like to say that there is a dis- 
tinction that should be drawn between the north and 
south of Ireland with regard to this system of pre- 
servatives and pasteurising. In the south the system 
is that the cows should be arranged, as far as possible, 
to calve, from March, say, to the 1st of May, 
but in the north of Ireland we are not so particular 
about this, because we winter-feed more in the 
north. So that in the south the necessity for pas- 
teurising perhaps is not so keen as in the north, for 
this reason—that the cows calve so far as we can 
determine it more regularly. They are arranged 
to calve between March and May in the south, so that 
the farmers shall not have winter feeding—that is to 
say, they will not have winter milk to the same extent 
that we have in the north. Now, in the north we do 
a great deal of winter feeding, and if you feed in 
houses you cannot get as good a flavour in the butter 
unless you pasteurise. It is not easy to get it. It is 
just the same as in Sweden and Denmark, 
where it is practically essential and necessary, that 
they should pasteurise, because they have their cows 
house-fed for eight or nine months. It is not natural 
to assume that those cows, no matter how carefully 
fed in the house, would produce butter as good as 
butter from grass-fed cows, and of necessity to get the 
best butter where cattle are so long in the house you 
ought to pasteurise. Now, we have come to the north 
of Ireland, where we feed cows in the winter and pro- 
duce a good deal of butter in the winter. In the norti 
they work all the winter, but in the south of Ireland a 
great number of the creameries shut down during the 
winter, therefore we are intermediate between Denmark 
and the south of Ireland. They must pasteurise to pro- 
duce good butter, but we come in and say we will do 
both. 


6628. Who must pasteurise?—The Danes must to 
produce the best butter, because the cattle are so long 
house fed. 

6629. On what is that statement founded ?—For in- 
stance, I keep a lot of cows myself, and I make winter 
butter. If you do not tarn out your butter very 
promptly and get it into consumption in a couple of 
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days, or if you happen to use mangels or turnips, you 
ean hardly avoid a house-fed flavour in your butter, 
and pasteurising will remove that to a great extent. 
Now take the other position which is that I have my 
cows out in grass in summer, and in which they ary 
milked in the field, as they are in many places in the 
south of Ireland. The milk can is in the field, and tho 
art takes the can from the field to the creamery each 
morning and evening. Now, that butter should require 
mo preservative, or pasteurising, but it should be ths 
best butter for prompt consumption. 

6630. Are you dealing with pasteurisation solely as a 
means of purifying the flavour of the butter ?—As keep- 
ing it pure, so to speak. We all know that if cows are 
milked in a house, and if the can of milk is carried frotz 
that cowhouse to the dairy, the time of passage through 
the house and the time it remaing in the house, especially 
in the cowhouse where the milking takes place, is the 
time that most of these organisms are developed and 
where they most rapidly develop. 

6631. Would you be surprised to hear that some wit- 
nesses from the south of Ireland have alleged pasteurisa- 
tion in Denmark as a reason for the inferiority of the 
Danish butter flavour?—I would not say so. 


6632. You do not agree with that ?—No, not at all. I 
believe pasteurisation is most valuable, and,I do not 
agree with that statement. 


6633. To what temperature do you raise it in pasteuri- 
sation ?—175 degrees to 185 degrees Fahrenheit. That 
is about the temperature used. We are putting up ice- 

_ making plant and cold storage plant, and of course that 
makes it much easier to do it in case we wish to stop 
using preservatives—in case it was necessary or that the 
result of this Committee was that they should have to be 
done away with. 

6634. Are you aware that there are other methods 
employed of improving the flavour of milk and cream from 
house-fed cattle ?—Besides pasteurising it? 

6635. Yes?—No, I am not aware of it. 


6636. You have not heard that the introduction of cer- 
tain ferments or cultures is employed ?’—With regard to 
that, if you pasteurise cream you must use a pure culture 
to ripen it to make butter, but I never heard of any way 
of improving the milk of house-fed cattle by that means. 
It is to ripen the cream after it has been pasteurised that 
we use the cultures. 

, 6637. I interrupted you just now, I think, to ask you 
about the complaints we have had from the south of 
Treland as to difficulties of transit by rail and sea. Have 
you experience of that in the north of Ireland ?—Indeed 
we thave. It is the greatest curse practically that we 
have got to deal with in Ireland. For instance, we get 
no suitable wagons for our butter. The wagons that the 
butter is put into may be cattle wagons or wagons that 
have got any sort of goods to carry for local stations. 
There is no such thing on an Irish railway as a refrigerator 
ear at the present moment, I ibelieve. I know this as a 
fact that has come under my own observation that a large 
quantity of butter was ‘being sent from the Killeshandra 
Creamery in August. The wagon that it was put into 
was just pulled in out of the sun. It was not even stand- 
ing in a shed. The butter was put imto it and it 
was not a clean wagon, That butter came across to 
London, and a couple of days afterwards we heard 
that it was very bad and.very inferior. Butter sent the 
same day to Belfast was quite good and quite sound, 
so that it must have been owing to the difference between 
the two methods that the butter was damaged in transit. 

6638. Have representations been made to the various 
companies on the subject ?—Yes, we have made represen- 
tations, and probably we will get some assistance pre- 
sently, because we have got a new Agricultural Board 
there, and it will be able to bring pressure on the railways 
T hope. 

6659. You have already explained that the develop- 
ment of the trade has been very rapid ?—Yes, with regard 
to creameries it has been so, but there has been always 
a lot of butter of the old style bought in the local markets. 
We are now concentrating the thing more so that it would 

be easier to deal with it. Then there is another matter. 
For instance, if we send our butter by the ordinary goods 
train it is a very slow business to get it into London 
or Manchester from the centre of Ireland. There 
is no comparison between that and the speed with 
which Normandy butter is got into the English 
markets. For instance, butter put on rail on goods 
trains at Killeshandra, Cavan, or Clonas should be in 
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London within two days, that is, butter put on rail say 
on Wednesday evening should turn up on Friday morning 
in London. Now, that is a very simple statement, but 
on the Midland Great Western Railway of Ireland if 
there is any big fair on within any reasonable distance, 
everything is put aside—traffic is dislocated and butter 
delayed. These railway commissioners that you have in 
England are the theoretical body that we should have to 
influence the railway companies, but I do not think, as 
far as my knowledge goes, that we have had a single case 
where they have ever given the slightest assistance to us. 


_ 6640. Are there any traders’ wagons in the butter 
trade ?—No, none in the north of Ireland, and I know of 
none in Ireland. 

6641. You think they would be able to help ?—Cer- 
tainly they will be pea Another fete ay 
extraordinary, that is that there is some new Act of 
Parliament or some re-arrangement iby which you cannot 
proceed for compensation against the railway com- 
pames in an easy way. Supposing we are send- 
ing butter to Brighton from Iveland, it would 
probably pass through the hands of four different com- 


ponies. If the ‘butter was damaged by the third com- 
pany that got it we would have to proceed against the 
first company. They would prove the delivery to the 


second company. The second company would prove 
delivery to the third company, and thon me hel 
to pick out which of the four companies had damaged 
the butter and proceed! against that company. Anything 
more idiotic for business firms to have to deal with than 
that you can hardly imagine. It is a most extraordinary 
position. We had a case like that at Killeshandra. We 
got the receipt from the Midland Railway Company and 
proceeded against them. They proved delivery to the 
Northwal! Boat. Then we had to proceed against the 
London and North-Western Company—a most trouble- 
some ‘business—and the company that has received the 
butter is not bound to say who has damaged the butter. 
That is a most unsatisfactory position. We were defeated 
eee gee the case, and it was contested, and we were 
eaten. 


6642. What is your experience as to factory butter ?— 
I never had anything to do with it. We do not touch 
that at all in the creameries. 


6643. Are there any butter factories in the north of 
Ireland ?—There are, and they are a great source of diffi- 
culty with regard to the ‘butter business, because there 
are factories at the present time in the north of Ireland 
which buy up butter in the local markets and bring it 
to some town where they have got what they call a blend- 
ing establishment. That butter is blended there, and 
after it is ‘blended it is packed identical with our creamery 
packages, and no brand is put on it at the town where 
it is blended, but a brand appears on that butter in the 
English market, and as a matter of fact it is very often 
sold as creamery butter. 


6644. Is there any reason why it should not be sold 
as creamery butter?—It ig not creamery butter, it is 
butter bought in the local market. 

_ 6645. Has creamery a definition?—Yes. This prac- 
tice is misleading. For instance, we brand all our butter 
—at least the co-operative creameries do that do their 
business right—“ Guaranteed pure centrifugal’ creamery 
butter,” and they could, as you indicate, put that same 
brand on and not come within the law—you could not 
take proceedings probably against them, because it is 
made from cream, and they use a table that is centrifugal 
in its action, but it is very different butter. 


6646. Do you look upon factory butter as inferior to 
creamery butter ?—There is not the slightest doubt about 
it. Everybody knows that—I mean everybody in Ire- 
land, in these districts, knows it well. 


6647. Is not one of your most formidable rivals the 
Normandy factory butter ?—That is a very different thing. 
I am ver glad you asked me that question, because there 
1s a great misapprehension in most people’s minds with re- 
gard to that. Factory, or milled butter as we call it in Ire- 
land, is the butter bought from the farmers in the local 
the old way. 
that butter the ayerage price in the local Arisa 
25d. .per pound, or 233. 4d. a hundredweight less 
than creamery butter in the same locality. . It is 
salted butter that has been kept in the house for a 1 
time and could never be classed as fresh butter under 
any, ¢circumstances—quite the reverse. That butter is 
brought to a blending establishment, and, they make it a 
more even thing in quality, and may improve it 
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in other ways, and it is sold then as creamery 
butter. In the Normandy system the farmers 
churn their butter, and as far as. r understand it 
they do not put salt in it even, and it is immediately col- 
lected and brought to the blending establishment. That 
is a butter made on an entirely different system from the 
milled butter, which means butter which has not been 
immediately churned, and it is also butter that has been 
churned under the most unfavourable circumstances, 
because it is done under the old system at little farm- 
houses with no proper dairy for doing it. It is quite a 
common thing in Ireland for cream to be collected in the 
dwelling rooms of the cottages, and there is no more 
shocking system than that—it is most dangerous. ‘That 
butter is called milled or factory butter in IJretand. 
There are a few factories in Ireland where the Normandy 
system prevails. 

6648. What dio you say about colouring matter in your 
creameries ?—That is hardly used at all. 

6649. Is the winter butter the same colour as the 
summer butter?—Very nearly. There are some dairies 
that use annatto. They use it in very small quontities. 
The dairies that I know most about in the north of Ireland 
I think hardly use any. 

6650. But your winter butter will naturally not be the 
same colour?—It is astonishing how little difference 
there is. I was in the Killeshandra Dairy ; it was in 
the month of March, and they were making butter, and I 
went to speak to the dairymaid and said: Do you use 
any colouring matter; and she said No. You would 
not want butter of any better quality or colour. 

6651. What cows are they ?—They are of mixed breed 
—crossed, Shorthorns, and others. 

6652. No Channel Island cows amongst them ?— 
None. Annatto might be used. They keep annatto 
in most dairies. A very little mistake in the 
scalding may cause them to want it. It is, of course, 
not as deep in colour as the summer butter, but it is 
of. very good colour. 

6653. You do not find the wholesale dealers like a 
uniform colour summer and winter, do you?—Really I 
do not think there is a great deal of difficulty as to the 
colour. In some places in England and Scotland they 
want it deeper in colour than others. 


6654. Are you acquainted with Denmark—have you 
been in Denmark ?—No. 

6655. But you are acquainted with the system, are you 
not 7—Yes, I have met a lot of Danes and experts from 
Denmark. 

6656. The cows are kept in the house eight or nine 
months a year, are they not?—Yes. I have a Dane work- 
ing for me at the present time, and he says that the 
time would be eight or nine months. 

6657. Would you say that the Irish enjoy a great advan- 
tage over the Danes in that respect?—Certainly. Our 
cows, I should say, are in the house from four to six 
months. 

6658. Therefore, if your trade were well established, 
and thoroughly well organised, may we assume that the 
restrictions which are placed on the Danish producer in 
regard to the use of preservatives would not be tov 
onerous for the Irish producer ?—Certainly not on the 
conditions you state. It will take some time just to 
get it organised. 


6659. (Professor Thorpe.) I gather that the tendency 
of your evidence is to deprecate the use of preservatives 
in agricultural products ?—Quite so. 

6660. Do you think, by due attention to cleanliness, 
and, if necessary, by the use of pasteurisation, the use 
of preservatives could be entirely obviated ?—In a short 
time—in a few years with proper organisation, as the 
chairman has stated. That is in the creameries of the 
country. 


6661. But assuming that the system, however, was 
organised, and assuming that the organisation you have 
spoken of, the Irish Agricultural Organisation Society, 


had some sway, do you think it would be no hardship to . 


the whcle of the Irish butter producers, whether they be 
factory or whether they be creamery, to do away with 
the use of preservatives ?—Personally I would be in 
favour of doing away with it, ‘but as to it being a hard- 
ship it would take a considerable time before it would not 
be a hardship. There are some districts in which it is 
very hard to get creameries established, and it would be 
unfavourable there. j 
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6662. In the meantime, before that happy time comes, 
perhaps it would be an advisable thing or an expedient 
thing to require the butter producers to declare the pre- 
sence of preservatives in their butter ?—On that subject 
it seems to me theoretically a very nice thing to say, and 
it is the first thing that would occur to me to say, 
but, on the other hand, it would be, I think, better if it 
were left like other food productsso that you should limit 
say the quantity of preservative used, and that the dif- 
ferent analysts should undertake to declare whether it is 
injurious or not or something like that. It would 
handicap the trade a good deal, I am afraid, if you did 
just say plainly that you must declare whatever preserva- 
tive you use. 

6663. How does it handicap the trade ?—For instance, 
supposing a man discovered a harmless preservative and 
that he used it, it being absolutely harmless, would it 
not be rather hard on him if he had to say what it was? 


6664. But are not you rather begging the question when 
you assume that the preservative can be harmless ?—I 
would rather hear men better up in the exact subject— 
chemists and others—say about that. If it is declared 
harmful, I, for one, should say it should not be used. 
That is just the point. 

6665. Of course, the term harmful is a question of 
degree. How do these preservatives dio their work as 
preservatives do you imagine /—As a preservative I should 
say that they stopped corruption, so to speak. You 
might put it in that way, although it is a rather coarse 
way of putting it. They hold back decay. 

6666. But is it not the fact that they work by virtue 
of their action upon the organisms which induce these 
changes that you call corruption and decay ?—Yes, very 
probably. 

6667. Then are not those or similar organisms at any 
rate concerned in every digestive process?—I should say 
they are, but it is hard to say that a thing that has been 
used so long, and that you hear no complaints of in any 
shape or form, is harmful. We use poisons every day, 
and without the poison some food would be of little value. 

6668. Confining our attention for the moment to butter, 
surely any process that arrests the action of digestion 
must ‘be to some extent, at all events, a harmful process? 
—Being an unprofessional man I should be inclined to 
agree with you. 

6669. Then if you can do without, as you seem to say 
you evidently can do without, the use of preservatives, 
and if you are inclined to admit that the action of pre- 
servatives is to limit the process of digestion, surely the 
consumer is entitled to know whether or not he is eating 
something which has been more or less dosed with an 
antiseptic ?—I know, if I were the man eating it, I should 
like to know that. 

6670. You would like to have that made plain ?—Yes. 
Personally I have no objection, and I think it is quite 
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right. 


6671. You think it is quite right, then, that the use of 
preservatives should be declared 7—It is quite right that 
it should be known that preservatives have been used. 


6672. But how is that to be known to the consumer 
unless it is declared on the article that he is buying ?— 
You did not quite catch my point. For instance, there 
are preservatives that everything you have said would 
apply to, but I think there are preservatives that what 
you have said might not apply to. 

6673. Let us confine ourselves to the preservative 
which is actually used, which is a mixture of borax and 
boracic acid. The action of borax and boracic acid is to 
retard the process of digestion to a certain extent ?—From 
the evidence given before the Committee I think that 
is go. 

6674. Therefore if the mixture of borax and boracic 
acid has that influence upon the digestion, surely the con- 
sumer has the right tq know whether his food is being 
dosed with that substance ?—Yes, ‘but is nob that being 
done by the analyst? 


6675. But the analyst expresses no opinion about that 
—it is not his business. His business as an analyst is 
to find out whether these things are or are not there. 
Now, if it is the fact’that borax or boraciec acid has this 
effect, surely the consumer has a right to know he is 
being dosed with that substance, has he not?—Yes, cer- 
tainly, but I do not think I would make an exception as 
regards butter compared with other foods. 


6676. Your meaning is on the question of butter ?— 
I am in favour of having pure butter without any 
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preservatives, good, bad, or indifferent, and the 
ereameries in which I am interested, and which I have 
assisted to establish—and they are a good many—are 
preparing to do without them absolutely. 


6677. (Dr. Bulstrode.) In describing the methods which 
are adopted by the co-operative creameries in Ireland, 
you do not mention the regulations with regard to clean- 
liness and with regard to washing the milker’s hands and 
the udders of the cows and so forth, prior to the milking, 
but is that insisted upon by the creameries now ?—Yes. 
As far as we can possibly do it we are most strict and 
most anxious to carry out that very idea. We issue to 
every milk supplier a very carefully prepared leaflet, just 
dealing with the facts as you have stated them, and say- 
ing that the udder of the cow should be washed with a 
flannel cloth, and that the hands of the milker should 
be washed before commencing milking, and also other 
things, namely, to take the milk out of the cowhouse 
when one cow has been milked and not to leave it stand- 
ing till the others have been milked—keep your milk 
in the open air as much as possib’e, and do not bring 
it into the house. We also put all our milk imto cans 
that are watertight with the lids on, and we ask then 
to leave them ot under a tree instead of in the houses. 


6678. What steps do you take to ascertain the purity 
of the water supply to each of the farms ?—We never do 
anything as regards that, I am sorry to say. 


6679. Nothing so far is done ?—Nothing so far is done, 
but in the north of Ireland the water supply is good— 
there are so many running streams and pools. Un- 
fortunately we get a little too much of it in a way. 


6680. ds straining insisted upon at the farms ?—Yes. 


6681. Could you tell the Committee the nature of 
the preservatives chiefly used ?—Borax chiefly. 


6682. You say, “I have no doubt but that butter 
made from unpasteurised cream and treated with pre- 
servative will keep longer than butter not so treated.” 
Is that a general statement, or have you any experi- 
ments to speak from ?—Personally, I have made no 
experiments, but I know a large number of men, the 
managers of ereameries, who have made experiments, 


233 


and that is the conclusion we have arrived at. I have 


had experiments carried out. 


6683. You think that if preservatives were pro- 
hibited at the present moment it might dislocate the 
trade for a time?—It would give a great deal of 
trouble. 


6684. But you would not think that was an argu- 
ment for the use of preservatives provided the Com- 
mittee came to the conclusion upon scientific evidence 
that their use is harmful. You would say that the 
trade must adapt itself to it?—It would be a great 
labour in many parts of Ireland to do it, but I suppose 
it must be done. 


6685. You say that if such precautions as you advise 
and illustrate were taken that the use of salt might 
be dispensed with?—Yes, if the butter came into 
immediate consumption, certainly; but you must 
have it more or less if you want to keep the butter for 
any lengthened period. 


6686. As regards the Irish trade, do you think it 
possible to dispense with the use of salt?—No, I am 
afraid not. Cold storage is not developed enough, and 
transit arrangements are too bad. 


6687. They are infinitely worse than they are in, 
Denmark, I suppose ?—1 should certainly say so. The 
Government give a lot of assistance in Denmark. We 
have got none in Ireland. 


6688. Do you know anything as regards the cream 
trade ?—A little. We do something in the cream trade, 


6689. Is it your opinion that the cream trade can be 
carried out without the use of preservatives ?—I 
should not like to give an opinion upon that subject. 
IT am not sufficiently well up in it. We have sold 
cream without any preservatives used in it, but it 
wants to go into consumption very promptly. 


6690. You have no objections, as a practical man, 
against the use of pasteurisation?—Certainly not, 
except the trouble in establishing it, and the necessity 
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for dealing with large quantities of milk, and that is. 


a very great practical difficulty, but we are over- 
coming it. 
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Dr. Rosert Hutcuison, called; and Examined. 


6691. (Dr. Bulstrode.) I think you are connected with 
the London Hospital ?’—I am assistant physician at the 
London Hospital. 


6692. Have you been deputed by the London Hospital 
to give evidence before this Committee?—No, not so 
far as I am aware; I was deputed by Great Ormond 
Street, with Dr. Still, to give evidence. 


6693. You have, I think, certain experiments to put 
before the Committee. Will you kindly put them in 
your own way, in the first instance?—I do not know 
that I am prepared to say much about the effects of 
preservatives on children. The only preservatives that 
I have tried on myself are boric acid and borax. I 
made some experiments on the effect of boric acid on 
the acidity of the urine; I happened to be making such 


experiments when I got a notice asking me io give 


evidence here, and then I extended these experiments 
with a view of seeing what would happen if one took 
the drug more continuously. The net result was pretty 
well this—that even such a dose as ten grains of boric 
acid, taken twice a day on a full stomach by myself for 
a length of time up to a fortnight continuously, had 
practically no effect at all. I observed no bad effects. 
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6694. No bad effects. In what way ?—There was no 
sort of stomach irritation or intestinal irritation or 
discomfort, or anything of that sort at all. 


6695. As far as you are aware, you are quite a 
healthy individual, and you have no departure from 
the normal in any way which would modify the effecty? 
—None at all. I think I may regard myself as per- 
fectly healthy. If I have a weak point at all it is 
my stomach. My stomach is perhaps more irritable 
than the average ; so if it produced any effect one would 
have expected it to produce vomiting in myself as much 
as in the average man, anyhow. 


6696. This went on for a fortnight ?—Yes. 


6697. You observed no bad effect whatever on your- 
self ?—None at all. 


6698. Have you made any other experiments with 
regard to the administration of borax?—TI took smail 
doses of borax and boric acid syolution—tve grains— 
which I believe is a frequent preservative used. 


6699. Yes, it is?—That continued for the same leagth 
of time had also no effect. 
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6700. Was it five grains of the mixture ?—Five grains 
in the mixture—24 grains of each. That was taken 
twice a day, so ten grains of the mixture were taken. 


1, What do you infer from your own personal 
1 anti in sie matter ?7—I should have inferred 
that the amount of boric acid or borax which would 
be sufficient to preserve the quality of milk that an 
adult would be likely to take in the course of twenty: 
four hours could not, in the average healthy man, pro- 
duce any signs of bad effects. 


6702. You know that there are certain cases on record 
in which the continued use of borax or boric acid has 
apparently produced harmful results?—Yes, I have 
read of such cases. 


6703. Have you prescribed those drugs in your 
own practice much?—I have prescribed borax for 
epilepsy sometimes in adults, but mot very frequently. 
It was in hospital out-patient practice; there it is diffi- 
cult to keep an eye on one’s cases. I never noticed 
any bad effects for the comparatively short time that 
one was able to be certain of having the people under 
proper observation. 


6704.-Did you notice any good effect ?—I gave 1t com- 


“bined with bromide, and it was difficult to be sure to 


what extent the good effect was due to the bromide and 
In those cases 
of epilepsy unquestionably one saw a great diminution 
of the fits; but, of course, the bromide alone might 
have had a great deal to do with that. Still, I had the 
impression that one got a greater effect than if one had 


-given the same dose .f bromide without the borax. 


6705. We have had it in evidence before us by several 


-witnesses that the administration of boric acid or borax 
4s contra-indicated in certain conditions, particularly 


diseased conditions of the kidneys. Have you got any 
information which would tend to support or to contra- 
indicate that conclusion?—I am afraid I have not, and 
I do not think I should like to express an opinion about 
that. 


6706. Boric acid is excreted by the kidneys, is it not ? 
—Yes, it is excreted by the kidneys. 

6707. And if the kidneys were diseased you would 
might accrue ?— 
Conceivably, it might in an acutely inflamed kidney ; 
I think it might be expected perhaps to increase the 
congestion a little; but, on the other hand, it is so 
much diluted by the urine by that time, that I should 
think the effect would be very small. 


i d, of 
6708. Do you know the experience of Dr. Bond, 
W osirateer’ Mospital? He gave evidence before us 
chiefly as to the harmlessness of boric acid, but in certain 
; had had bad results, and in ie 
cases the kidneys were diseased, and ‘he had to stop it. 
Have you any ntoRaation of that kind 1—No, I have no 
information on that particular subject, f 
6709. It is also stated by Sir Thomas Lauder Brunton 
that the administration of borax is attended with danger 
in pregnancy ; have you any evidence in support of that 
statement ?—I did not know that it had any specific effect 
any more than anything else that is apt to produce irrita- 
tion of the intestine. . 
6710. He says : “It has been supposed to have a specia 
action upon he uterus, and has ‘been employed in 
amenorrhoea, dysmenorrhoea, and puerperal fever and con- 
yulsions. On account of its asserted power_to increase 
the uterine contraction it ought either to be avoided or 
employed with care during pregnancy” ?—I have no per- 


sonal information on that, as far as T know it is not often - 


used. 

6711. You have no information on that point ?—None 
at all. 

6712. Have you any more evidence as regards your as 
experiments with reference to boric acid or borax 7—No, 
T am afraid I have nothing else that would be of any 
value. 

6713. We have been told before this Committee that 
as much as 80 grains of boric acid have been discovered 
in a pint of milk. Would you as a physician see in that 
any danger ?—Yes. I should not like to take 80 grains 
of boric acid in a dose. 

6714. Of course, this is in milk?—Even diluted with a 
whole pint of milk I should not care to swallow so much 
at once fing] fs he 
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.. 6715. Do, you see any danger in giving a child three 
pints of milk with we will say 10 grains of boric acid in 
it per pint ?—That is 50 grains in a day? Soe 

6716. Yes?—I could easily understand that it might 
be dangerous in the case of children, whose intestine is 
more irritable than that of an adult. © ' 


6717. Do you think it is possible that the use of pre- 
servatives generally.in milk might tend to-veil the effects 
of partial decomposition ?’—No, I cannot'see why they 
should. I mean the only way in which one can judge 
the decomposition of milk surely is by its becoming sour. 

6718. You do not think the addition of preservatives 
would tend to veil decomposition at all ?—I cannot think 
SO. 


6719. Do you think that the use of preservatives is 
in the interests of the public health or not?—I should 
say yes, because I think the amount of disease produced 
especially in children, by allowing milk to go at all bad 
is probably greater than the amount of disease produced 
by the use of the preservatives. 

6720. That would rather apply, would it not, if the 
preservatives were applied directly the milk were drawn 
from the cow?—It would more strongly then, but even 
if the preservatives be added to the milk later, I think 
that probably it would do less harm than the milk having 
become at all turned would do, because thet it is very 
apt to excite diarrhoea in children. 


6721. You would rather have preserved milk than: de- 
composed milk ?—Certainly. 

6722. Would you advocate the continuation of'the state 
of affairs which obtains at present, that is to say, that the 
use of those things is one may say absolutely unrestricted, 
as as much as 80 grains of boric acid, have been found in 
a pint of milk ?—Of course, that is a state of things wh ch 
one would like to render impossible, ‘because 80 grains 
is a quite unnecessary amount for the mere preservation 
of milk. 


6723. Would you suggest that a maximum should be 
fixed for each of those preservatives ?—Yes, I think that 
that probably would be the best practical way out of it. 
No doubt the ideal thing would be for milk to be care- 
fully preserved—sterilised or pasteurised—immediately 
after it was drawn without the addition of any chemical 
preservative ; but that, I suppose, is unfeasible. 


6724. Would you as having a great experience of the 
Children’s Hospital, see any objection to the use of 
sterilised milk for children?—No, I think its advantages 
enormously outweigh any disadvantages which have been 
attributed to it. 


6725. Quite sterilised milk, I am talking of 7—Yes. 


6726. Do you think the difficulty would be met by 
pasteurisation ?—I think pasteurisation would do a great 
deal of good ; it would kill most of the disease organisms, 
and would preserve the milk from going sour for at least 
a considerable number of hours. 


6727. Amongst hospital physicians do you think this 
question of the use of preservatives in food is regarded 
as a Serious one from the point of view of the profession ? 
—No, I think there is very little attention paid to it 
But then of course in hospitals we get probably the better 
supplies of milk; we get our milk from the better dairy 
companies, and they know, I suppose, that they are ex- 
pected to supply us with a fairly pure article. 

6728. Do you think that this question of preservatives 
is a matter of at all serious concern to the hospitals ?—I 
should say not at all; I should say in out-patient practice 
at the Children’s Hospital, and my colleague, Dr. Still, 
will. agree with me, the question of the probability of food 
preservative being the cause of intestinal irritation almost 
never comes into one’s head. ide, iw gd An 

6729. Have you never looked at it in the-light of the 
presence of. the preservatives somewhat stultifying the 
physician’s practice ?—I do not think so, because one finds 
that by modifying the milk in some other way, the 
mother still continuing to get it from the same source, — 
you are able to make all the symptoms usually disappear — 
without considering the question of changing the supply — 
of milk. . 

6730. Suppose, for instance, when a physician goes / 
round the wards, he prescribes, we will say, 5 grains 
or 10 grains of boric acid, would not his practice be 
rather stultified if it turned out that in the milk there~ 
might already be 20 grains of boric acid ?—Yes, of course, 
it would in that sense. 

6731: With regard: to the use of ‘salicylic acid, would 
it not be rather a serious: matterif' a physician in deciding — 


2 MINUTES OF EVIDENCE. 


whether he should prescribe 15 or 20 grains found that 
already the patient was taking perhaps 10 grains a day 
in addition ?—Yes, unquestionably it would. 


6732. Does it not rather affect the medical profession ' 
in that sense /—It does, of course, in that sense. 


6753. Not only in the hospital perhaps, but also in 
practice outside /—Yes, even more I should think out- 
side. But then, of course, that is only where you are 
using those same things as drugs which are also used as 
preservatives ; I mean if you are ordering salicylates for 
a patient it would not much matter whether there was 
a moderate amount of borax or boric acid in the milk. 


6734. But it would matter if you gave him the same 
drug ?—Yes, it would matter because then you would 
get double the effect. 

6735. In other words, would you say as a medical man 
that the indiscriminate use of drugs for food preserva- 
tives is or is not a serious matter for the medical pro- 
fession?—That is just one of those questions to whick 
it is difficult to give one reply. It depends entirely on 
the amount in which they are used. I should say that 
if the amount was strictly limited it would not be a 
serious matter. 

6736. I said the unlimited use; the uncontrolled use 
I intended to say ?—Certainly—there can be only one 
reply to that. The uncontrolled use would be a bad 
thing from the point of view of medical men. 

6737. With regard to salicylic acid, could you tell the 
Commiittee as to whether there are any conditions which 
contra-indicate its use as a drug /—It is a depressing drug. 
I have seen 1t produce great cardiac depression, and one 
has ic use it, I think, with some care in conditions in 
which there is great feebleness of heart. That is, I think, 
the only condition that presents itself to my mind where 
one would be careful of its use. 

6738. Would you use it in diseased conditions of the 
kidney ?—One so rarely is known to prescribe it there. 
If you had a man with acute rheumatism and at the same 
time an acute nephritis, which is a very rare combination, 
one might have to consider seriously the question whether 
the salicylic acid would not injure from the point of view 
of the nephritis. That is a question which, as I say, in 
p acitce hardiy ever presents itself to one. 


6729. Take the case of « number of people who are 
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not coming under medica! treatment whose kidneys may: 


be diseased before they come under treatment; do you 
see any danger to the public health in their taking con- 
siderable quantities of salicylic acid unknown to them? 
—I should think the danger was very small, because 
thos: forms oi kidney disease which are not under treat- 
. ment would be very chronic forms, in which I should 
think salicylic acid would be the least likely to do harm ; 
I should think it was in the acute forms of kidney dis- 
ease it was most dangerous. 


- 6740. Do you know anything as to the use of formalin ? 
—Nothing at all, except I am told it is pretty largely 
used now. 

6741. Do you know anything as to the effect of for- 
malin ‘’—No ; I have never had occasion to administer it 
by the mouth ; of course, it is an exceedingly irritating 
subsiance locally, and one might expect it to have bad 
effects. 

6742. From what you know of the effects of formalin, 
woud you advocate its use as a preservative 7—That. de- 

_ pends entirely. The amount of formalin required to 
preserve milk, for instance, may be so small, as to be 
quite harmless locally. That I cannot tell, never having 
tried it. 

6743. Can you te!l the Committee anything with regard 
to benzoic acid ;. would you see any objection to its use 
as a preservative ?—I have found it very irritating myself 
when swallowed. 

6744. In what doses?—Five to ten grains—I have 
neyer taken more than ten. I took some when I was 
making those experiments on the acidity of the urine, 
and I found it exceedingly irritating to the stomach, but 
it never produced vomiting. 
- 6745. On a full stomach, was this?—That was,on an 
empty stomach, =. | 
6746. Five to ten grains, three times a day ?=+No, I 
took it in single doses always.. 
6747. Have you any experience of the harmful results 
on other persons to whom-you have prescribed it ?—No ; 
it is frequently prescribed for septic conditions of the 
i te 

3017. 


goes into the-homes of-the poor, 
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6748, Haye you prescribed it much?—It. is more 
prescribed by surgeons than physicians in those. cases. 
f have frequently enough prescribed it, but I do not 
recollect ever to have seen local irritation of the stomach 
produced by it. dhs 


6749. Might we ask you to sum up your position with 
regard to preservatives both in relation to public health, 
and in relation to the profession /—I should say that their 
uncontrolled use is, of course, a thing to be deprecated, 
but that used in the quantities which are just required to 
prevent putrefaction, shold think that they do very 
little harm, if any, and that tie harm would probably be 
confined to some especially susceptible individuals, who 
are probably not numerous. 


0750, Who are idiosyncratic, would you say 7— Yes ; 
and that the harm likely to result from food going at all 
bad from want of preservatives. would probably . be 
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greater than the harm that would result occasionally from ° 


the use of preservatives in the 
to preserve food. 

6751. (Professor Thorpe.) When you say food, do-you 
mean milk alone or do you mean food in general ?—I 
was thinking more of milk at this moment. 

6752. It is important to be rather precise ?—I should 
think that it could be extended probably to apply to ali 
foods if it holds good of milk. 

_ 6755, (Dr, Bulstrode.) Do you think there is any ob- 
jection. to bringing a preservative, which undoubtedly 
either. kills or checks the activity of certain micro- 


quantity which is necessary 


organisms, into contact with the gastric cells ?—It depends: 


entirely on the degree of concentration with which it is 
brought into contact with the gastric cells, 


6754. You.would say that 80: grains of boric acid in a 
pint of milk would be likely to affect prejudicially the 
gastric cells?—I should not like to give any opinion 
about that. I would feel uncomfortable if I were 
administering it, and I should not like to administer it, 
but I should not be surprised to hear that it produced 
surprisingly little results. 


6759. Are you familiar with the experiments which 


have been made in connection with borax, with boracic’ 


acid, and with formalin?—I have read a summary of 
Leibreich’s experiments. 


6756., What 
—As far as they went. they showed that the local effect 
was surprisingly little, but his experiments were made 
purely on the lower animals. Rabbits, guinea pigs, and 
dogs, if I remember rightly. 


_ 6757. And adult dogs chiefly2—Yes. He has pub- 
lished-a small book on the subject, I believe, but I have 
not read the original ; I have only seen. a summary of his 
results, and they went to show that he did not in any. 
case find irritation of the stomach or intestine. 


6758. Do you think that one can 
nappen to quite sucking puppies from what may happen 
to adult dogs ?—No, I think one has got to be Sire denatil 
in making such an inference. 


6759. (Professor Thorpe.) Do 
particular disadvantage in the 
milk ?—That is not my position. 
before, entirely on the amount of them used. I think 
that the use of a quantity of boracic acid or borax, or of 
@ mixture of them just sufficient to preserve the milk, 
would probably be harmless in the immense majority of 
cases In any quantity in which milk is likely to be taken 
in the day up to four or five pints. 

_ 6760. If, however, it is pointed out to 
tically a well organised milk 
all the year round without the use of such preservatives 
and if itis further pointed out to you that the use of such 
preservatives. tends to prevent the proper appliances 
being used in dairies, and to prevent the proper eco- 
nomical production of milk being brought about, would 
that modify your position?—Granted that it is possible 
to maintain the supply that you speak of—a perfectly 
pure supply—tI think one would admit at once that that 
is the ideal to be aimed at. ead Saeenies eae 

6761. We have had. it in evidence that a very large 
amount of the milk supplied.to the best organised com+ 
panies in this city is supplied all the year round, and is 
brought from very distant places, without the use of any 
preservative - whatever ?—Yes, ‘pnt supposing the milk 
ito the-hon phe poor, and is kept standing for 
some time in a dirty room in hot weather, I should think 
1t JS exceedingly likely. that, although it was perfectiy 
pure when it. was supplied, it would be beginning to go 
bad by the time it was consumed ; whereas, had i+ con- 


_4GG2 


use of preservatives in 
It depends, as I said 


you that prac- 
supply can be maintained 


PS oth tts 


infer what may 


do you regard those as tending to show ?- 


Ren 


ac ae 


i 


I gather that you see any 4} 





Dr. R. 
Hutchison. 





7 May 1990. 





“supply 


ditions 


Droog. F. 
Still. 





236 


tained a small amount of preservative, it wou'd not be 
likely to go bad. 


6762. May I point out to you that the difficulty in 
regard to the custody of milk is a difficulty which ought 
to be met by other conditions? There, again, by the 
maintenance of preservatives to check that kind of thing, 
you are tending to preserve a condition of things which 
ought to be altered. I suppose you will allow that milk 
ought not to be kept in these unsanitary conditions ?— 
Yes; I will grant all that, but then your plan, I think, 
will be Utopian. You cannot educate the poor people. 
I should think, in this country. From my experience of 
dealing with hospital out-patient mothers, it is exceed- 
ingly difficult to make them keep milk under favourable 
conditions. 


6763. That is as regards the domestic supply, but I am 
talking about the vending of milk?—That is just the 
point. It may be all right when it is sold, but then, if 
it is kept under bad conditions in the house all the good 
of keeping it up to that time will be done away with, 
and it will go bad, whereas had it contained a preservative 
it would not be so likely to go bad. 


6764. People are not likely to keep milk over a long 
time in their houses now ?—In the summer time twenty- 
four hours is quite long enough to make it go bad, and 
that is quite a common time to keep it. 


6765. We have had it in evidence that milk can ke 
kept, when it is properly treated to begin with, by cool- 
ing and by filtration, for longer periods than twenty-four 
hours without detriment to it?—If it is kept in a cool 
place and covered up? 


6766. Even if it is kept under ordinary conditions /— 
Of course, that is for the bacteriologist to say. Looking 
at the matter, without having any bacteriological experi- 
ments to help one, and having regard to the conditions 
in which it is likely to be kept in ordinary life, I should 
say that you are running a risk. 


_ What I want to ask your attention to is this— 
if Hidbelks shown to demonstration that the effect of 
legalising the use of preservatives would be to prevent 
the farmer taking due precautions in his cow-house, in 
the cleanliness of his cows, in the cleanliness of the 
hands of his milkers, in the proper scalding of his cams, 
and in all those things which are proper to the proper 
of milk—if I say it is ca out to you that ho 

£ the use of boracic acid is to preserve wrong con- 
pies . these matters—would that modify your 
opinion?—I should have thought that that difficulty 
could be met by a proper inspection of dairies. 

‘That is already partially met, so far as relates 
cen Beate system of duspostide of the ea ihe 
milk is vended; we wish to supplement an a seo 
system of inspection of the dairies by adequate inspe As 
of the places where the milk is produced ’—If you ven ie 
educate the farmers, of course, then, 16 might be ba ne 
encourage them to use preservatives ; but if you Mi Bs 
to preserve the public health, then IT think Be are ag 
ing at the thing from quite a different point 0 pen a : 
it might be advisable, perhaps, to allow the 5: es 
use of preservatives. It would take some time toe uote 
your farmer, and meanwhile the public health mig 


suffer. ) 

6769. Is there any evidence that the public ee 
suffered when these preservatives were not in ea ae 
greater extent than it now suffers ’—There is see on 
no statistical evidence worth anything, I sro ae a iz 
nor would it be possible to collect it on a point li t pe 
But I am quite certain that the amount of harm ae to 
children from milk which has turned sour, or whic é A 
beginning to turn sour, is very great indeed—I eae 
amount of diarrhoea that is set up by it. Ido think tha 


the moderate use of preservatives might be expected to 
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diminish such cases, by allowing the milk to be kept 
longer without going bad. 

6770. I suppose that you are aware that we have had 
it in evidence—whatever the value of that evidence may 
be—that a considerable amount of infantile diarrhoea is 
associated with the use of boracised milk?—Yes, I 
believe that there is a certain amount of evidence to that 
effect, but, of course, I would not attribute that diar- 
-rhoea to the boracic acid necessarily. 


6771. Whats would you attribute it to?—Probably 
there has not been enough of it added to keep the milk 
from going bad. 


6772. But this is milk which is vendable, saleable milk, 
in which there ig no suspicion on the part of the mother 
that it is sour ?—Of course, the diarrhoea may be due to 
boracie acid. I am not saying it is not, but if you say 
that it is, you have got to exclude a vast number of other 
conditions. It is by no means all cases of diarrhoea in 
children that are due to bad milk. 


6775. That is the point, but you rather led us to imply 
that a considerable amount of diarrhoea was due to milk 
which was on the point of turning sour?—There is a 
large proportion of diarrhcea that is due to sour milk, and 
there is a large proportion of diarrhoea that is not due 
to sour milk—that is, due to other conditions. That is 
all you can say. 

6774. What precautions do hospitals take to ensure 
their getting a proper supply of milk?—They go to the 
good dairy companies. 

6775. Do you mean as regards purity ’—Yes. I believe 
in some hospitals they occasionally have an independent 
analysis made of the milk from time to time just to 
control it. 

6776. Do they make any contract with the wmilkseller 
that he shall supply milk of a certain standard or quahty ? 
—As to that I really cannot tell you. 

6777. Are you not connected with a hospiatl /—Yes. 

6778. Which hospital are you connected with?—I am 
connected with the London Hospital, and with the 
Children’s Hospital in Great Ormond Street; but the 
aiaembers of the staff do not necessarily know all these 
details about the providing for the catering of the 


-hospital. 


6779. You cannot say, then, of your own knowledge 
that in those two hospitals any precautions are taken in 
regard to the milk supply beyond dealing with reputable 
people ?—I cannot say there is. 


6780. Would there be any objection, for example, to 
entering into a contract with those milksellers in the 
same way that the milksellers themselves enter into a 
contract with the farmers ?/—There can be no objection at. 
all, so far as I can see. 


6781. (Dr. Bulstrode.) Having regard to the point we 
discussed as to the possible stultifying of medical treat- 
ment or modifying of medical treatment, would you ad- 
vocate the course which Professor Thorpe has just sug- 
gested, of hospitals entering into a contract with their- 
milk-supplying firms that no preservative should be 
added, or that if preservatives are added the nature and: 
amount should be stated ?—I think it would get over the 
difficulty you suggest, and would be quite a reasonable 
thing to do. 


6782. With regard to infantile diarrhoea mortality, 
your thesis would rather point in the direction that, 
owing to the increased use of preservatives, infantile 
diarrhoea should now be decreasing#—Yes. I should 
think that one might expect that to happen. 


6783. Do you know whether it is so or not—haye you 
followed the growth and the variations of infantile diar- 
rheea together with the use of preservatives?—No, I 
have not. 


Dr. Grorce Freperic Stitt, called ; and Kxamined. 


6784. (Professor Thorpe.) You have heard the evidence 
of Dr. Mutchison?—Yes. rages 

6785. Do you agree with it?—It is too lenguny to in- 
clude it all a one. There are some points, I fancy, on 
which I should perhaps hold rather different views. 


786. Would you kindly tell the Committee in what 
Pik se you do a agree _—Our experience has been en- 
tirely different. I have been noticing the effects of borax 
und boric acid on children only, while his experience 1n- 
cludes adults. I have nothing whatever to do with adults 
at any time; so our observations are on entirely different 


lines. 


6787. Of course, in that respect your evidence would 
be the more valuable to us, because we are given to under- 
stand that it is primarily in the case of children that the 
hurtfulness, at all events, of the use of ordinary preserva- 
tives in milk is likely to be occasioned ; would you kindly 
tell us the results of your observations on children ?— 
They are only with regard to the use of boric acid and 
borax in milk. With 25 grains of boric acid and 2} grains 
of borax to the pint—where these were present together 
in one pint of milk—I, as far as my experience goes, 
should say that the milk usually produces no harmfu 
results whatever, but it does now and then produce some 
looseness of the bowels; at any rate, its administration is 


eo 


a 


MINUTES OF EVIDENCE. 


followed by some looseness of the bowels ; whether this 
1s due to the boric acid or whether it is a coincidence it 
is very difficult to say. I am quite sure one has seen 
cases where it produced a definitely good effect ; in fact, in 
one case it was found necessary to add borax and boracic 
acid to the milk, because the child could not get on with- 
out it. The child was passing undigested stools, and was 
suffering severely from flatulence; he was put on borax 
and boracic acid in the milk, and became distinctly better ; 
these drugs were then stopped, but it was found necessary 
to give them again, and the child did better with them 
‘than without. I consider, therefore, that boric acid is not 
always harmful. In infants, I have seen it produce, or, 
at least, followed by some looseness of the bowels ; I have 
mot seen any vomiting produced by it. In older children 
I have used it in the treatment of epilepsy, adopting 
the same quantities purposely of boric acid and borax, 
that is to say, 25 grains of each in half an ounce or an 
“ounce of water, given three times a day. This amounts 
to rather more than would be taken in The milk, for they 
would not have taken three pints of milk daily at that age. 
I am quite sure the borax has done good in epilepsy ; I 
have used the ordinary bromide mixture alone first, and 
have obtained a certain improvement. This, however, has 
been only partial; borax has been added to the mixture, 
and then there has been a very definite further improve- 
ment, if one may judge by the parents’ account. Dealing 
with out-patients one has to judge chiefly from these 
accounts, but, as a rule, parents do not give a more 
favourable report of their children’s progress than they 
should, the tendency rather is to go the other way. They 
have been satisfied that the number of fits has been much 
less with the borax than with the bromide alone. I have 
no doubt it has done good. Boracic acid has then been 
added to the mixture, and seemed to have a further good 
effect in reducing the number of fits, but some of the 
cases have got looseness of the bowels, and one has had 
to stop the boric acid. I am, therefore, inclined to think 
that boric acid may produce looseness of the bowels, per- 
haps more often in infants than in older children, but occa- 
sionally in both of them. 


6788. If these things have the specific effects that you 
allege, surely those effects should be under the control 
of a medical man, and they should not be left to the 
vagaries of a milk seller?—I was simply referring to the 
therapeutic questions that have been asked of previous 
witnesses. I was not dealing with the question whether 
these preservatives should be present in milk; I was 
directing myself to the physiological question. 

6789. What is your point about that?—With regard 
to milk I should say most emphatically that no preserva- 
’ tives should be used if you can guarantee the milk being 
kept from decomposition otherwise. As far as I know 
there is only one dairy in London that at present partially 
succeeds in doing it. I know that the big dairies do not 
succeed ; we have our milk supply at Great Ormond Street 
from Welford’s, and this milk in summer, in spite of all 
precautions, is sometimes sour by the time it reaches the 
shildren; so presumably cne of the best dairies ‘a 
London is unable to supply at present, or does not 
supply, milk which does not decompose very shortly after 
it is supplied in the summer. 

- 6790. Is that due to anything in the conditions under 
which it is kept in your hospital?—It is certainly kept 
under very much better conditions in our hospital than 
it is in the homes of the poor. I quite agree with Dr. 
Hutchison that at present it is absolutely impossible to 
hope to get the homes in such a condition that the milk 
shall not decompose. At our hospital the milk, when 
received, is placed in a large so-catled steriliser, but we do 
not attempt sterilisation ; it is supposed to be raised to 
155 or 160 degrees; it is kept at this temperature for 
twenty minutes, and then it is drawn off into large cans 
which are at once covered up, and the milk is then 
delivered to each ward and kept in a cool place until it 
is used for the children. That is considerably more than 
is usually done in any private home, at any rate in the 
homes of the poorer classes; and yet, with all those 
precautions, we are very apt to get bad milk in the 
summer. I have seen one or two epidemics of diarrhoea 
there in the summer where it was traced definitely to 
the milk having gone bad before it reached the children. 


6791. In what other points do you differ from Dr. 


Hutchison ?—I do not know that it is exactly a point of- 


difference, because I think that Dr. Hutchison would 
agree with me that if it were feasible to supply milk 
which contained no bacteria, or so small a number of 
bacteria as to be harmless, this woud be vastly prefer- 
able to sterilising or pasteurising. My own experience 
of children has impressed me very strongly with the idea 
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that a great many of the ai‘ments of upper-class children 
particularly—infants, I mean—are due to sterilisation 
and even to the boiling of the milk. I believe that it 
has been greatly overdone. One sees infants who are 
nob getting on, they are not gaining weight, their nutri- 
tion is suffering, without anything very evident to account 
for it, but if you take them off sterilised milk and put 
them on fresh milk, and see that the milk is not raised 
to boiling at all or is only kept at a pasteurising tem- 
perature for as long as ten minutes, these ch‘ldren 
rapidly improve. I believe for this reason that sterilising 
or pasteurising is not the best thing to be done. I 
believe the ideal thing would be to sterilise the udders 
cf the cow and to sterilise the miIkman’s hands, and to 
restrict antiseptic precautions in dealing, with the milk, 
as is dione at present so far as is possible by the Walker 
Gordon Dairy. Their milk will certainly keep longer 
‘han most milk after being supplied ; and, as far as I 
know, this is the only dairy in London that is even so 
far successful. But milk supplied in that way is alto- 
gether too expensive for ordinary use ; it is quite beyond 
the means even of the middle class. s 

6792. What change comes over milk by sterilisation 
or pasteurisation which affects its nutritive value ?—It is 
not known why scurvy rickets occurs in infants kept on 
sterilised milk. 


6793. Rickets?—I would rather say infantile scurvy. 
Infantile scurvy certainly comes from the use of sterilised 
milk or milk that has been boiled a long time—not 
necessarily raised to a very high temperature. I believe 
that short of getting infantile scurvy infants suffer from 
conditions of mal-nutrition when they are fed con- 
tinuously on milk which has been kept at a high tem- 
perature for even a short time, and that even prolonged 
pasteurising is harmful. 


6794. What is infantile scurvy otherwise traceable to? 
Tt is not understood why milk which presumably has not 
been materially changed in its composition—it is the 
same food after the sterilisation as it was before—brings 
about scurvy ?—The reason is unknown; but? the fact 
remains Clinically that it dies. I believe it is abso- 
lutely unknown what is the one element the lack of 
which produces scurvy. 


6795. Is it generally recognised in the medical pro- 
fession that infantile scurvy is traceable to sterilised milk? 
—It is generally recognised that it is traceable to steri- 
sed milk. Of that there is no question. Tt is a well- 
recognised fact. 


6796. How was it produced when milk was not fen 


abe ’—It can be produced by almost any of the patent 
oods. 

6797. Is infantile scurvy a modern disease ’—It has 
become more common in modern times—it is increasinc. 
This, of course, is not in my own experience: it js 
simply a matter of other people’s experience much older 
than I am, but this disease is said to be definitely an the 
increase, — 

6798. And you connect it with these patent foo 
the sterilising of milk?—Yes. I ae that Bits eat 
infantile scurvy in the upper classes is due to sterilised 
milk and to these patent foods. 


_ 6799. (Dr. Bulstrode.) You 
tions against the use of both 
milk ?—Yes. 


6800. As a medical man?—Yes. I do not object to 
pasteurised milk so much as to sterilised mitk. I think 
both would be very much better omitted, but the pas- 
teurisation is far less harmful. The harmful results of 
sterilisation are much more than a matter of opinion ; 
that has been confirmed by years of experience. 


6801. We have had it in evidence before us that the 
milk supply of large towns—indeed, the milk supply 
throughout England—could be very well carried 
out if the procedure as regards sterilisation which you 
mentioned and also the application of cold and refrigerat- 
ing were properly resorted to. Do you know any objection 
from your medical experience to reducing the tempera- 
ture of the milk to freezing point?—No, I see no objec; 
tion to it, but I think it is quite conceivable that it 
might produce scurvy at the other end of the scale. At 
present the view is that the scurvy is produced by the 
absence of some living element or other in the mulk, 
and I suppose it is conceivable that freezing might have 
the same effect as boiling. But I have no experience, 
and I do not know that other people have, on the point, 
and I think it would be impossible to say at present, 
Otherwise, I think there is no objection to it 


have, then, certain objec- 
sterilised and pasteuriged 
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6802. You think moderate cooling would not have that 
effect on it?—Certainiy not, I»should say. 


6803. Is cream used much in children’s hospitals at the 
present time ?—Not very much ; but I suppose it is used 
a great deal more there than in the adult hospitals. In 
Great Ormond Street we use it. 


6804. Would you tell the Committee what you use 
cream for chiefly ?—Cream’is given usually for children 
who are suffering from marasmus where it is desired to 
increase the amount of fat in the food; it is not used 
specially for any particular disease that I know of ; it 
is generally used for a child that is wasting. 


6805. Do you see any objection to the use of preser- 
vatives in creanM—I think the same objections woud 
apply there as in the milk. I think the possible irritat‘ng 
effect of preservatives is to be borne in mind, and I think 
also it is quite possible that there are chemical changes 
which might occur without their being appreciable by the 
nose or by the taste in cream kept by preservatives. 


6806. You heard me discussing with Dr: Hutchison 
as to the manner in which possibly the indiscriminate use 
of preservatives might prejudice the position of a. pre- 
scriber in a hospital or outside; would you give us your 
views as to that?—I am inclined to think that it might 
sometimes be serious, but there are so few drugs used 
as preservatives which are in common use for medical pre- 
scribing. Salicylic acid, of course, is important, and the 
benzoates. 


6807. Salicylic acid, ‘borax, andi /boracic acid ?—Yes ; 
but then, borax and boracic acid are comparatively se'dom 
used; boracic acid, I suppose, very rarely, and borax not 
commonly. The benzoates and the salicylic acid, I 
should think, are the only common ones; formalin is 
practically never used internally. 


6808. Salicylic acid is commonly used ?—Yes. 


6809. Do you see any objection to the indiscriminate use 
of that?—I think it would be distinctly objectionable, 
the physician would never know quite what does of the 
drug the patient was getting ; it may be in the milk in 
any unknown quantity. 


6810. Do you not think it is a very important matter 
for the: medical profesion, quite outside the question of 
public health, to know whether their patients are already 
taking something of which they propose to prescribe 
relatively small doses?—I think so. If there is any 
there at all it should be accurately known what the quan. 
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tity is, and it would be much better if there were none 
there. 

6811. Do you think the milk supplied to ail hospitals 
should be examined as to the presence or absence of pre- 
servatives ?—Yes, I think it is most desirable, but it 
cannot be done at the hospitals in the ordinary way ; 
there are many hospitals that could not manage it. 


6812. It could be done outside by arrangement ?—Yes.. 


6813. With regard to the milk which you obtained’ 
from Messrs. Weltord, you say it frequently decomposes ? 
—In summer, but not at other times. 

6814. Do you know whether any preservatives have 
been added to it or not?—So far as Professor Thorpe’s. 
observations on our miik go, there has been none in the 
specimens supplied to him—fifteen specimens—I think 
Tam right in saying that none of them contained a pre-- 
servative. The butter has contained borax from 17-4 up. 
to 47°6 grains to the lb. That butter has been used in- 
discriminately for the children—not all the children get 
it, but a certain-number—and no bad effects have ever 
been traced to it. 


6815. They would not consume much?—They would 
consume very little indeed, and only a few of them get 
it. 

6816. Do you see any objection on general principles 
to the use of antiseptics in the stomach when they are 
not called for? You heard what I said to Dr. Hutchison 
as to the effect of preservatives on vegetable organisms 
—micro-organisms —assuming that the preservatives 
destroyed the life of these micro-organisms, do you see 
any danger to the gastric cells from them ?—I really have 
no evidence to give upon that point; it is simply a matter 
of opinion. The only one that seems to me likely to do 
any harm is formalin, and I am very doubtful whether 
formalin may not do considerable harm. 


6817. In what way ?—By its action upon the stomach. 
I should think myself it would interfere with digestion if 
administered for a considerable time ; I should think it 
would damage the cells and so interefere with the diges- ~ 
tion. TI have felt very chary in letting the children have 
anything that contained formalin. y5tue . 

6818. Do you think experiments in vitro would guide 
one at all as to what one might expect from the use of 
formalin in the human economy ?—No. 

6819. Not at all?—No. 


6820. You would not attach much importance to those 
experiments ?—No, I should! not. 
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6821. (Professor Thorpe.) You are Medical Officer ot 
Health for Liverpool?—Yes. I have been five years 
Medical Officer of Health, and previous to that I was 
about ten years Deputy Medical Officer of Health. 

6822. You have some opinions to offer to the Committee 
on the subject of the use of preservatives and colouring 
matters in food, I believe?—Yes. The Committee has 
been good enough to ask me to express My views on 
some of these points. 


6823. Will you kindly tell us what you have to say ?7— 
I wish to say, in the first instance, that I am quite alive 
to the importance of preserving the food supplies, as far 
as they possibly can be preserved; and in view of the 
very large amount of waste which arises in the food 
trades, one welcomes any means that can ‘be safely-made 
use of to ayoid! waste of this description. 

6824. In what sense do you use the word “ preserva~ 
tive” ?=-I use the word in the sense in which this: Com- 
mittee is now dealing with the matter—in the sense of 
chemical preservatives, but associated with chemical pre- 
servatives is cold, and we find, as I shall presently be 
able to give you, evidence that chemicals are used as 
well as cold very frequently, so that the two means of 
preserving are associated in that way; cold alone, I think, 
receives its best illustration in the Copenhagen system, 
which, however, is perhaps not applicable in our country. 

6825. Why is it not applicable ?—I am afraid that ice 
is not so abundant, not so cheap, and I imagine that the 
inauguration of a system such as that at Copenhagen 
would involve a very large amount of ‘capital, because 
there is nothing, so far as I know, in this country that 
at all approaches it or that has: ever been run on those 
lines. . 

6826. Are you aware that an influential milk supply 


association in Manchester is beginning to run a supply 
on the Copenhagen system ?—Yes, I am aware that there 
was, I think, two or three years ago, some system of that’ 
sort inaugurated, and efforts were made at or about the 
same time to employ the system in Liverpool. So far 
as Liverpool was concerned, it was absolutely without 
success; and, in regard to Manchester, I have no recent 
information as to the extent to which the system has been 
successful. I have no doubt at all that it has, to a limited 
extent, succeeded, 


6827. You are doubtless aware that a considerable pro- 
portion of London is supplied with this milk, without the 
use of any other treatment than cooling ?—Yes, I am 
quite aware of that; but what I meant by quoting the 
Copenhagen system was the system under which, from 
the very commencement until the distribution of the milk 
at the door, the milk was practically cooled and kept 
cooled below the point of putrefaction, or decomposition, 
solely by the means of block ice. That is really what im- 
pressed me so much when I was investigating the Copen- 
hagen plan—the abundance and the constant use of ice. 


6828. You are aware, of course, that the limited’ appli- 
cation of cold such as obtains in the case of a considerable 
amount of milk which comes, at all events into the better 
ends of this city, is sufficient to maintain the milk sweet 
during the time that it is necessary to keep it for the 
purpose of consumption ?—Quite so. I am not adversely 
criticising that practice at all;-I think that that is a 
remarkably good one. . That system, more or less, I 
suppose, obtains throughout the whole.country.. If. one 
takes Liverpool as an.example, we find: that the use of 
any chemical preservative is so rare as to lead one to 
conclude that it is not.necessary at.all with ordinary care 
and cleanliness ; I am very strongly.of that opinion. 


6829 Then we may gather that you see no necessity 
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at all for the use of the so-called chemical preservatives 
in the milk supply of a community ?—t see abso- 
lutely none; and, in support of that view, I would 
quote the fact that the vast proportion of the milk sold: 
in Liverpool is absolutely and entirely free from any 
chemical preservative. I think that fact is one which 
indicates that there is no necessity to put it in if due 
cleanliness and care are observed. 


6830. Will you kindly tell us, before you pass 
on to the other subjects, whether you have anything 
more to say on the milk question ?—I would say this, on 
the milk and cream question, that in those cases where 
preservatives have been added, there is a very grave 
risk of injury to the health of young infants who may be 
fed upon milk containing these preservatives, both in 
regard to milk and in regard to cream, because the 
chemical preservatives which will check putrefactive 
changes in milk or cream will also check the processes of 
digestion. You no doubt are aware that experiments 
have been tried by feeding young kittens upon milk con- 
taining different proportions of preservatives; these 
have been carried out extensively in Liverpool at the 
laboratories there, with the result that the kittens fed 
upon milk containing boric acid. or formalin have died 
practically from starvation, whilst others equally healthy 
to start with, and fed upon ordinary milk, have grown 
and increased in weight, and remained in health. 


6831. I suppose the great bulk of the milk that comes 
into Liverpool has no very considerable distance to 
travel ?—About one-half of it has a considerable distance 
to travel ; about one-half of the total supply in Liverpool 
comes from the country—lLancashire, Cheshire, and 
Shropshire. 


~~ 6832. Two at. least of those counties are near—of 
course, Liverpool is in one?—But still the milk comes 
from distant parts of the county ; it does not all come 
from the immediate neighbourhood—in fact, I should 
think that most of it comes from some considerable dis- 
tance. 


6833. Not more than fifty 
about fifty miles. - 

6834. Have you anything more to tell us as regards 
milk or cream ?—I should like to say that the use of pre- 
servatives in cream is very much more common indeed 
than it is in milk. Why it should be so I really do not 
know, but the fact remains. There is this peculiarity 
in connection withthe use of preservatives in cream. 
It seems to have been going on for so long, and the 
practice has been, I will say, never found fault with—it 
has perhaps never been detected ; consequently we find 
that the best makers or preparers of cream—I will not 
say makers of cream, but vendors of cream—send out 
their cream with those labels, some of which may be 
familiar to’ you—I have no doubt they are. (Handing 
in pots of cream.) ' 

6835. Is this a character of cream which is mainly sold 
by grocers ?—This is supposed to be a pure cream. This 
pot comes from Lord Vernon’s dairy, and it has on it that 
it has a slight amount of preservative added to aid its 
keeping qualities. “This is necessary and usual,” it 
states on it. It may be usual, but I do not consider it 
necessary. 


6836. Is that a character of cream which mainly finds 
its way into the hands of grocers, or is it sold by dairy 
associations?—By both. The impression that ‘one 
derives from reading that label is that because a thing 
has been going on for some years without its danger 
being demonstrated, therefore it may be legally con- 
tinued. \ The same’ remark would exactly apply to milk. 
If the addition of preservatives to milk had not been 
promptly challenged, no doubt the preserving of milk 
in that way would still have gone on. 


6837. It is stated on this label that the practice of 
adding the preservatives has been approved by the lead- 
ing medical and scientific authorities; are you able to 
corrcborate that statement?—No, I am not; I should 
be disposed to controvert that entirely. With regard 
again to milk, which is the most perishable of all articles 
of food, I take it, or as perishable as any other article of 
food, the salé of milk without preservatives shows that 
the preservative is not a-necessity. It may be made out 
that the public want preservatives put in; it may be 
alleged that the public want them. ° 
6838. By whom is that alleged?—By those who put 
‘t in—by the vendors. 

6839. Is there any proof that the public desire to have 
-preservatives in their food?—No; I say the proof is on 
the other. side, from the fact-that the public buy. their 
milk without preservatives, and when preserya Wes ‘vert 
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the addition of the preservative was desisted from, and 
the sale of the genuine milk was resumed without any 
trouble or any difficulty. Therefore I contend that the 
use of preservatives in milk is an unnecessary thing. 

6840. Now, with respect to the use of preservatives in 
other articles of food, what have you to tell us ?—We find 
from the analysis of a variety of things that the use of 
preservatives appears to be becoming more and more 
extended and common in butter, ham, bacon, pork, fish, 
margarine, pork-pies, sausages, and so forih. 

6841. Have you the same objection to the use of these 
articles that you have to their use im mil!,’—No, I have 
not so strong an objection. I do not think it is a de- 
sirable thing, but I have not the same objection that I 
have in the case of milk and cream, because these other 
articles are used by adults and people of. stronger 
digestion, and the mischief may not be so accentuated 
in their case as it unquestionably is in the case of young 
infants. I should like, if I may, to revert to the milk 
point for one moment to quote just one domestic incident. 
A lady complained to me that she had made arrangements 
with her milk dealer to give him twice the amount he 
asked upon the condition that he should send her nothing 
bat pure milk. At her own cost and charges she had 
the cows examined by a veterinary surgeon to see if they 
were all right ; in fact, she wished to spare no expense 
to ensure pure milk for one of her infanis. Things went 
on very well until one day the infant was taken violently 
ill. Nothing had been given it but under her own super- 
vision. She at once went to the’ milkman ‘and asked 
what he had been sending, and he admitted that he had 
put some boracic acid in the milk—he admitted it at 
once. I mention that a8 an instance—one of course not 
of many—in which mischief may be directly traceable 
to the use of a preservative in milk. 


6842. What have you to tell us as regards the use of 
preservatives in other things?—In jam and. in British 
wines what I wish to draw attention to is this, that even 
assuming that a minute quantity is necessary and harm- 
less in those things, many of the manufacturers are ex- 
ceedingiy lax, more especially in regard to the quantity 
that they put in British wines. If it is admitted that 
7 grains of salicylic acid to the gallon of British wine is 
necessary to preserve it, there is no reason why 150 grains 
to the gallon should be put in. 

6845. Is that an actual case ?—That is an actual case. 
That is what we find by our analyses; in one sample we 
find 7 grains to the gallon; in another one 150 grains, 
or even more than that. With regard to jam I have 
here an analysis of three samples of strawberry jam ; 
one is entirely free from salicylic acid, the next one con- 
tains 0°28 of a grain to the pound, and the third one 
contains 1°75 grains to the pound ; so that of those three 
one has none in it, the second has a small quantity, and 
the third has nearly ten times as much—and this is with 
precisely the same article. Therefore, even assuming 
that it is necessary—which I do not assume, because in 
one instance it is sold without any—but assuming that it 
is necessary to put some in, I take it that the minimum 
will meet all requirements; there is no need to put 
in a quantity which might be prejudicial, because jam 
is an article which is eaten by people of delicate digestion 
—young children, and so on. 


6844. But your evidence would equally well go to show 
that the minimum required is zero?—Quite so, that is 
the position that T should maintain, that if an article can 
be sold, and is sold, and largely sold, without any, I fail 
to see where the need comes in for putting in a preserva- 
tive. A sample of raspberry jam contained 4 grains to 
the pound—one could go on steadily increasing. It 
appears to me that if it be granted that some small quan- 
tity is necessary that the manufacturers are not careful 
to observe what is the minimum. 

6845. They have no knowledge probably on the point? 
—Probably not. 

6846. Have you exhausted ail you have to say respect- 
ing the use of preservatives?—In certain prosecutions 
which have been brought about the defence has been that 
the quantity of preservative is not enough to endanger 
health. That is a moot point. ‘We believe from. experi 
ments upon young animals. that it is enough to endanget 
health. We. cannot go on experimenting upon human 
beings in. the same way that we can experiment upon 
kittens ;. we cannot employ means to feed young children 
only upon adulterated articles. We know that at the 
very commencement of the experiment the child wouid 
become ill, as in the case that I have, just quoted to you, 
therefore we have-no tight at. all.to-assume that the 
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use of chemical preservatives is not attended with injury 
to the consumer. But that has been the defence, anu 
an ingenious defence also has been put forward which no 
doubt has weighed with the Bench, name-y, that these 
things are used in medicine, and larger doses are givea in 
medicine than would be given here; but what one would 
point out is that to give a dose of physic under certain 
diseased conditions of the human body is one thing, and 
to administer drugs at odd times with every meal when 
they are not necessary is a most objectionable pro- 
ceeding. 

6847. Now, what have you to tell us about colouring 
matters!—With regard to the colouring matters some- 
times, I presume, they are merely for ornamental pur- 
poses, and probably harmless, that is, in sweetstuffs and 
sausages. ‘They are given to make the article attractive 
not to imitate anything else, ‘but to give it a bright red 
colour, or for some such purpuse in the case of foods 
of that description. A number of colouring matters I 
have got possession of, and caused analyses to be made 
of them. The commonest, which is usually used for 
sausages—German sausages especially—consists of borax, 
a red coal tar dye of the sulphonated diaso class, with 
salt or saltpetre, ground rice or bread crumbs. Then, 
Armenian bole is another common colouring matter. 


6848. What does that consist of ?—That consists of 
oxide of iron, with silicious matter. ‘Then, the use of a 
material called “smokene” is not uncommon. 


6849 What is the composition of that ?—Smokene con- 
sists of borax, salt, creosote, and red coal tar dye. 
Whether or not that is used in such a manner as to cause 
injury to health is perhaps doubtful. The dye itself I 
am assured by chemists is an exceedingly objectionable 
one, ‘but the use of it is to brush over hams and! tongues 
and things which are usually smoked, and the conse- 
quence is that you see common unsmoked badly prepared 
articles of food with an appearance that one might see 
in a first-class purveyor’s establishment, simulating the 
appearance of splendidly dried fish, tongues, and so on. 
Smokene undoubtedly has its uses and advantages, but 
the use of a colouring matter such as this I should! say 
would border upon the fraudulent. 


6850. You mean it would lead a consumer to suppose 
that the thing had been adequately cured by the ordinary 
operation of smoking ?/—Yes. 

6851. Whereas it might have been imperfectly cured 
and covered over with this dye so as to simulate a proper 
appearance?—Yes, with this stuff which they call 
smokene. Another colouring matter, if it can be so 
regarded, really is or was an adulteration. The object 
of it is to change the colour and' appearance of the article. 
I refer to the use of glucose, with common black treacle, 
to dilute down the dark colour and make it resemble 
golden syrup. That matter has been settled practically 
in Liverpool now by a prosecution. The persons prose- 
cuted appealed to the Quarter Sessions against the con- 
viction at the Police Court, but the conviction was 
upheld; so that the sale of a mixture of treacle and 
glucose for golden syrup is not likely to be continued. 
However, that is an instance in which there was the use 
of glucose actually as a colouring matter as well as an 
adulterant. Then the use of burnt sugar with dilute 
acetic acid to resemble vinegar may also be quoted as 
a use of colouring matter. 

6852. In that case, although it is fraudulent, it is not 
directly injurious ?—It ig not directly injurious. One 
objection to the use of colouring. matters is that they 
conceal the inferior quality; another objection is that 
they conceal staleness or dirt. For example, dirty rice, 
coloured with a yellow coal tar dye—the yellow colouring 
matter taking away the dirty appearance—is used t 
make what are called egg powders. Similarly the use of 
colouring matters with milk has come under our notice, 
the object of the dye being, of course, to make the milk 
a little richer in appearance. 


6853. These egg powders are mainly of the character 
of baking powders, I presume ?—Kgg powders are baking 
powders, or are generally understood to be so. I should 
like to call your attention to one or’ two points in con- 
nection with baking powders. There is upon the market 
a powder which I will hand in, called “Egg Food,” and 
it really is a preparation of a dried egg. I do not say that 
it is all that iz claimed for it, but it is an albuminous food, 
and the chemical analysis of it is that it weighs 834 
grammes and contains about 14 grammes of albumen— 
about as much albumen as could be got from two eggs— 
and as much fat as could be got from half an egg. There- 
fore, that is an albuminous food, and could be used as 
an albuminous food, of course. But there is another 
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powder upon the market called “Egg Powder,” which is 
made up of tartrate of potash, bi-earbonate of soda, 1 
suppose, and things of that description. Here are two 
‘others, both claiming to be complete substitutes for 
eggs (handing in specimen packets). ; 

6854. Do you say that this which is labelled “ Pegram’s 
Egg Powder” is not really an egg powder ?—It is not an 
egg powder at all, and it has no connection with eggs 
whatever—absolutely none. Cases have come to my 
knowledge in which poor and ignorant people have pur- 
chased these egg powders under the impression that they 
were a complete substitute for eggs, and with that idea 
they have actually fed their children on them. It is a 
most extraordinary thing, but that fact has come to my 
knowledge. One would hardy conceive it possible, bu’ 
it is the case. 

6855. I see on one of the samples which you have 
handed in the manufacturer distinctly states that it is 
not made from eggs?—Yes, that was sent to me by the 
manufacturer to know if it was a label which would be 
approved of—would it protect the vendor in selling the 
article? He marks it as “A complete substitute for 
eggs, but not made from eggs.” Of course, we say, “No, 
it will not protect him.” I brought that to show you. 


6856. That has not been put on as a result of any 
prosecution, has it?—Yes, it has. They say: “What 
shall we put on? Will that suit you?” “No,” we say, 
“it will not.” 


6857. May we gather that there has been a prosecution 
at Liverpool for selling this substance as being made from 
egos 1—Yes. 

6858. And as a result of that prosecution the manu- 
facturers propose to put on that dabel?—Yes. I should 
like to draw your attention to this fact—it is a trade 
question, and I do not wish to mention manufacturers’ 
names, as there is no advantage in that. 


6859. Before you pass on from that point, may we 
ask whether the other samples are like this? Thig one 
is called “Bird’s Concentrated Egg Powder” ?—That is 
the same as this. 


6860. That also has nothing to do with eggs ?—Abso- 
lutely nothing. 
wee Has that been the subject of a prosecution ?7— 
NO. 


6862. Is that sold in Liverpool?—Yes. I do not think 
that particular one has been the subject of prosecution. 
Others have; new ones crop up from time to time. 


6863. That is not protected by any label?—No. That 
contains a yellowish colouring matter which I suppose 
ig added with a view to forward the idea that there is 
some connection with eggs. I have an interesting cor- 
respondence bearing upon these colouring matters. The 
manufacturers are not the people whose names appear on 
these; the manufacturers make the article and it is sold 
by different firms—wholesale firms or other firms. 


6864. Each puts his own label on?—Yes. When a 
prosecution was taken against these people their defence 
was rather curious. I will read a letter, if I may, from 
the manufacturers. It is a letter addressed to their 
solicitor who was defending them in the prosecution :— 
“Herewith a couple of these egg powder packets. The 
adulterant for these things and baking powders was 
alum.” You see they considered that because they do 
not put alum in they may sell it under any designation 
they like.-—“ As there was no alum in these, we thought 
they would be all right. The labels were printed last 
year, before the new Act was passed. The firm in ques- 
tion are most respectable people, and have not the 
slightest idea of cheating anyone over it. They sold a 
great number of packets at Christmas, so it was evidently 
what was wanted.” You see, that is one of the fallacies 
that those who use preservatives and colouring matters 
fall into. The public, not knowing what the things con- 
tain, buy the article, and the manufacturers then say 
there is a demand for it. The public will have it, and 
we must give it them. “ People like ourselves, who are 
constantly making things like this up, get so in the habit 
of looking on egg powders, etc., as being mixtures, that 
it does not seem possible to us that anyone else will 
expect to get dried eggs, if there is such a thing.” I do 
not see, if you say it is a substitute for eggs, why the 
same complaint may not still be made as on the summons 
—that it contains none of the nourishing properties. If 
it is a substitute it ought to substitute the qualities in 
respect to nourishment. That is a most extraordinary 
letter to come from a manufacturer. They are most 
respectable firms. It is merely an indication of the lack 
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of kmowledge of the people dealing with these things 
cather than of anything else. 


6865. Stiil, it is not perhaps strictly relevant to the 
subject of preservatives ; it is a case rather of the mis- 
description of an article, is it not?—At the same time, 
they do contain colouring matters. 


6866. That is to help off the deception ?—Yes. People 
associate yellowishness with eggs, and it is with vhat idea 
that a slight amount of yellow dye is put in. 

6867. Have you anything more to tell us?—I should 
like to make a suggestion, if I may do so, in regard to the 
use of colouring matters and preservatives, namely, that 
whenever they are used, as, for example, in these cases, 
that the fact should be stated—a simple label should be put 
upon the article, first, stating the nature of the material 
used ; secondly, the quantity of it; and, thirdly, the 
date on which the material was added. I can see no ob- 
jections to such a course, but I can see every advantage, 
that the public would then know exactly what they are 
getting, how much of the article they are getting, and 
how long that preservative has been in the material. I 
do not know whether it would come within the scope of 
the enquiry to refer to articles which are sold as sterile 
and which are not sterile—not bacteriologically pure. 

6868. But which contain preservatives /—Yes, 

6869. Certainly ’/—Some do not contain preservatives, 
and are sold as sterile, but are not sterile; those, [ pre 
sume we have no concern with here. But I take it that 
the sterility should not be owing to the presence of the 
preservatives. It should be owing to the cleanliness end 
earcfulness cf the method of preparation. If preserva- 
tives are allcwed to be put in, you may still get a dirty 
and contaminated article, but a chemical preservative 
will be added which will keep it sterile. 


6870. What class of things have you in your mind 
where substances are actually labelled sterile, which 
owe their presumed sterility to the presence of pre- 
servatives ?—Milks are the articles that I have in my 
mind, and tinned milks. 


6871. Are they distinctly labelled as sterile ?—Some- 
times they are; they claim to be, but by no means 
always. There are examples in which they claim to be 


' sterile, but they are not sterilised. 


6872. The word sterile to you I suppose connotes a 
thing having been treated at a relatively high tempera- 
ture ?—Yes, and as a result of that that it is bacteriolo- 
gically pure, and has no organisms growing in it at all. 


6873. It is of the essence of sterility that it should 
have been treated by the influence of a high tempera- 
ture ?—Yes, that the sterility should not be obtained 
by the addition of preservatives. 


6874. By the addition of chemicals ?—Yes. 


6875. It would be a false trade description in fact to 
apply such a term to sterility produced in any other 
way than by the use of a temperature sutiicient to make 
it bacteriologically pure ?—It ought to be so. Then Ll 
wish to bring to the notice of the Commission the im- 
portance as a method of technical procedure in obtain- 
ing samples, that persons conversant with the business 
should be employed. _ 


6876. You refer now to the inspectors ?—Yes, now 
and again persons who are not familiar with the 
methods undertake examinations in an amateur 
fashion, and the consequence is that they may arrive 
at conclusions which are very misleading. It is a 
practical point—a point of administration; but an 
instance came under my notice in which a gentleman 
himself obtained and caused to be examined a number 
of samples of milk, and most of those samples were 
found to contain preservatives. So he at once jumped 
to the conclusion that he had got a fair sample of the 
article supplied to the public, and published his re- 
sults. But inquiry showed that all of these things 
came from one and the same source—which illustrates 
what the Local Government Board, I believe, have 
already had under their notice—namely, the import- 
ance of having trained inspectors to obtain these sam- 
ples in order to get fair average samples, and not a 
number out of one place. 

6877. Do you mean to imply that it is not the custom 
of the local authority to employ competent men?—I do 
not wish to do more than emphasise the importance of 
obtaining trained assistants in this matter. 

6878. What else have you to say?—Another matter 
that is of increasing interest by reason of the increasing 


trade is the use of borax in meat—pork more especially. 


This is not a use which I have any reason to think is. ob- 
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‘trade is a very large one. 
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jectionable at the present time, but the magnitude of it py -. Hope. 


is a sufficient reason for bringing it before the Commis- 
sion. Up till within the last two years very little fresh 
pork was imported from America into Liverpool, the reason 
being that the freezing process destroyed the appearance 
of the pork, and made it unsightly, and there was very 
little, if any, sale for it. Now, instead of freezing it to 
such a low temperature as to make it unsightly, the pork 
is kept in a temperature of about 33 or 34 degrees, or a 
little higher than that—chilled, as they call it; some- 
times I know it is lower than that. ‘I'he object is to chill 
it. In order to prevent any decomposition, the pork, 
which is packed in cases about 50Ibs. weight, is sprinkled 
over with borax or dipped into solutions of it—usually 
the powdered borax is sprinkled over it; it is then put 
into the cooling chamber, and is brought over. But the 
Last year it appears that some- 
thing like 56,000 carcases of pigs were brought over to 
Liverpool alone from America treated in this way, but 
up to within the last year or two there was none brought 
at all; so you see there is a rapid development of a new 
industry, and, so far as I am able to ascertain, 
there is no objection to the practice. I think there is a 
vast distinction to be drawn between the use of a pre- 
servative in that way and the use of a preservative in 
milk, or in cream, or in any other way. 


6879. Have you anything more to add to what you 
have already told us?’—There is just one more fact I wish 
to call the attention of the Committee to—that is, that 
the Corporation of Liverpool, amongst other Corpora- 
tions, are establishing depéts for the sale and distribution 
of milk specially prepared for young infants. The milk 
is humanised and prepared in a way that I need not 
detail, and is distributed in such a way that the child 
shall get a pure humanised milk. What I wish to point 
out in regard to that is, that the Liverpool Corporation 
and the other Corporations and private dealers who are 
following on the same lines must get their milk from 
wholesale dealers. Now, if the wholesale dealers before 
sending the milk to their customers put a preservative 
into it, and that milk with a preservative in it is prepared 
for young infants, the presence of that preservative will 
do the most serious mischief. You may say that every 
sample should be examined and analysed, and so on; 
that may or may not be practicable ; but there is no doubt 
whatever that if a chemical preservative is put into milk 
which is destined for young infants very serious mis- 
chief will result. 


6880. As regards your Corporation, however, they 
could take steps to protect themselves against the use of 
preservatives ?/—Quite so; we should always endeavour to 
protect ourselves against foreign constituents in the milk 
that we get; but we wish not only to protect ourselves 
in that way, but to protect ourselves now by emphasising 
the danger which will result if milk dealers are permitted 
or countenanced to put a preservative of this kind into 
the milk. It may be that the best of means may some- 
times fail in the way of detecting preservatives in milk ; 
it may be that samples are not always examined ; there 
are a hundred things that may occur, and so we wish also 
to safeguard ourselves at the very source. 

6881. When you say these are got from wholesale 
dealers, I presume you mean dairymen who stand between 
you and the farmers ?—Hither that or the farmers them- 
selves ; we may get it direct from tthe farmers, or we may 
get it from the wholesale dealers who stand, as you say, 
between us and the farmers. 


6882. As a rule the wholesale dealers enter into con- 
tracts with the farmers ?—Yes. 


6883. And the contract specifies, as a rule, a certain 
limiting value of butter fat, and frequently that the content 
of non-fatty solids shall be not below a certain amount ; 
it stipulates further that it shall ‘be the whole milk of 
the cow, and that it shall not contain preservatives /— 
Sometimes those clauses are added, but not always. In 
our contract for our city hospitals, for example, we ask 
for “pure new milk ”—TI think that is what we ask for— 
and then we have a clause relating to the tuberculin test, 
but that is foreign to the point. We assume that in 
asking for pure and fresh milk we get pure and fresh 
milk. 


6884. What steps in your hhospital do you take to 
assure yourselves that you do get pure and fresh milk 7— 
Very frequent analyses, but we cannot analyse every 
canful of milk that arrives—that would be an impos- 
sibility. 

6885. Thicse analyses, I presume, would be entrusted 
to Mr. Collingwood Williams, would they :not ?—Yes, 
and Professor Campbell Brown. 


Hu 
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6886. Would they report the presence of preserva- 
tives ?—Yes, they report the analysis of every sample 
taken and every detail. 

6887. Including the preservatives, if present, and the 
amount ?—The amount and the nature of it. 


6888. I presume they would also report any deficiency 
in the normal constituents of milk ?—Yes, they give us 
complete analyses. What I was emphasising is that 
there may come supplies of which we do not get a sample. 
We do not take one every day. What we want to object 
to is having preservatives put in at all. 


6889. (Dr. Bulstrode.) In relation to the Liverpool Fever 
Hospital, are precautions taken there against the use of 
milk containing preservatives ?—Yes, those precautions 
which I have just mentioned—by taking frequent samples 
on delivery. Samples are taken by inspectors under the 
Food and Drugs Act on delivery at the hospitals. 


6890. At the fever hospitals /—Yes. 


6891. Do you regard it as a matter of importance that 
milk containing chemical preservatives should not be 
supplied to a fever hospital /—Yes. 


6892. For what reason ?—Simply because we believe 
that these chemicals interfere with the digestive pro- 
cesses, and in the case of sick people, people with typhoid 
fever, and so on, we wish them to have nothing but 
natural food. 

6893. Would you see any danger in prescribing milk 
with a large quantity of boric acid for cases of scarlet 
fever and kidney disease ?—Yes, I should object to the 
administration of any drugs of any kind or description to 
patients except under the guidance of the physician. 


6894. Do you think the physician himself ought to 
know whether the drug which he is prescribing is already 
contained in large quantities in the food which the patient 
is taking ?—Yes, I certainly think he should know exactly 
what is the composition of the milk which is given to the 
patient. 

6895. Do you think there is a danger at the present 
time of the prescriber rather stultifying himself ?—Yes. 


6896. Your experience, I take it, goes to show that a 
opulation of getting on towards three-quarters of a mil- 
ion can be supplied quite well with milk without the use 

of preservatives ?—Yes, that is the fact. 

6897. And also without the use of refrigerating /— 
Yes, that is so. 

6898. Therefore ice would not be necessary ; so, sup- 
posing the use of preservatives were prohibited in milk, 
that would not involve any costly machinery for the pro- 
duction or the storage of ice?—I do not know that it 
would, but I should like to say this: that the supply of 
milk in the city of Liverpool, and the milk trade gener- 
ally, is improving. It is now well in the forefront ; it is 
keeping pace with the times. I have no doubt whatever 
that if additional machinery were necessary it would be 
provided by the dealers. 

6899. If you had to choose between sterilisation and 
chemical preservatives in a limited degree, which would 
you select for milk ?—Sterilisation without question. 


6900. We have been told this morning, just before you 
came into the room, that infantile scurvy was increasing 
considerably, and that in the opinion of the medical pro- 
fession that increase is due in large part to the use of 
sterilised milk ?—I have never heard that before. 


6901. You never heard that opinion before ?—Never. 


6902. It was attributed to the use of sterilised milk 
and prepared food generally ?—I can quite imagine that 
mischief may result from artificial foods the composition 
of which is doubtful, but I have never heard any such 
thing raised in regard to the use of sterilised milk or 
humanised milk; in fact, there is strong evidence to the 
contrary from St. Helens if you wish that, where they 
have already established a sterilised, humanised milk 
depdt with very satisfactory results—so satisfactory that 
the Corporation of Liverpool are imitating it. 


6903. Would you have been in a position to ascertain 
whether the use of that sterilised milk was giving rise to 
any bad results among children ?—I have personally made 
the inquiries. I have been over to St. Helens more than 
once, and have had frequent interviews there and in my 
own office with the Medical Officer of St. Helens, and 
his results are entirely favourable. 

6904. To what extent, do you know, is sterilised milk 
being used in St. Helens ?—I believe in the summer time 
they were supplying about 100 families a day—I do not 
think more than that; but they were supplying it in the 
most careful manner, every record being kept of the pro- 
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gress of the case. It was not simply sold as an ordinary 
dairyman would sell milk over the counter, but the chi!- 
dren were recorded, their weights were taken, and their 
progress noted. 


6905. And no bad results have so far been observed 7— 
None that I have been able to ascertain or have heard of,. 
or even heard hinted at. 


6906. How long has this experiment been going on 
for /—Since last year. 


6907. Continuously ?—I should think for about tweive 
months now. 
_ 6908. You would rather expect that if any great harm 
is likely to occur from the use of chemical preservatives 
we should have cases on record where we might have had 
outbreaks of baracic acid disturbance, or salicylic acid 
disturbance, or something of that kind ?—The difficulty 
is this, that the symptoms of baracie acid disturbance 
would so closely simulate those of ordinary aggravated 
indigestion that I should hardly expect that definite notice 
would have been called to it, more especially with young 
children—their ailments are so difficult to trace very often. 


_ 6909. You do not think it might have been observed 
in connection with some individual milk round on a cer- 
tain occasion when, owing to carelessness or what not, am 
undue amount of preservatives was added ?—That would 
involve the co-operation and careful attention of the 
mothers, and I doubt if there are many who are feeding 
their children in precisely the same way as in the case that 
I quoted, in which clearly the mischief there was trace- 
able to the preservative. 


6910. In that case was the preservative added on the 
ne es in which the child was supposed to have been 
ill ?—Yes. 


6911. On only one occasion ?—It at once attracted the 
attention of the mother, an extremely careful and very 
intelligent woman, who forthwith went to the milkman 
io ask him straight. 


6912. And Le said that he had supplied them with non- 
boracised milk up to when ?—Up to that very day. 


6913. Have you had any experience of the use of sul- 
phite of sodium as a preservative in meat?—We have 
had some; I have heard of the use of it. 


6914. It is used in America a good deal?—I have not 
made definite inquiry into it. 

6915. Do you know anything of the preservatives in 
fish ; have you had any experience as to that /—Fish was 
at one time experimentally preserved some years ago, F 
remember well, with boracic acid, but it was given up. 

6916. Why ?—Because it destroyed the flavour of the 
fish. Certain members of the fish trade were interested 
in it at the time. It was thought to be a new thing 
which was going to preserve fish better than salt, 
and it interested me too. I tried the fish preserved 
in this way several times, but it was not good. If 
I remember rightly it quite destroyed the flavour. I am 
not aware that the extensive use of that preservative b3s 
been returned to. 

6917. Have you heard of the preservation of fish by 
formalin ?—Yes. : 

6918. Do you know if that is carried on at all?—That 
I have no definite information about. 

6919. Have you ever heard of the use of boracic acid 
for keeping oysters fresh /—No. 

6920. There is a case which I have been reading in an 
American Committee’s report where thirty-eight grains 
of boracic acid were found in a pound of oysters ; would 
you see any objection to that as prescribed to invalids? 
—Those, of course, were tinned oysters, I presume? 


6921. No; I wnink it was simply added to keep the 
oysters apparently fresh ?—I should object to that most 
strongly. I should be very sorry to eat the oysters. 

6922. As regards the behaviour of infantile diarrhoes 
in Liverpool, is there nothing which you can give us any 
information upon from the point of view of the preserva- 
tives used ?—I am afraid not. There is no doubt about 
this, that the infantile diarrhoea which is so prevalent and 
fatal in Liverpool is owing to the use of feeding bottles 
containing putrefactive and putrefying matter. I do not 
think that any remedy could be looked for in adding 
preservatives to the milk which is put into those feeding 
bottles. Simply you would be just where you were. You 
would get the boracic acid doing the mischief that the 
organisms are doing—possibly in a different way, but the 
results of experimental investigation upon animals leads 
one to conclude it would be exactly the same. 


6923. In reference to salicylic acid, I gather that as much 
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as 150 grains of salicylic acid have been found in a gallon 
of wine /—Yes. 


6924. That is about nineteen grains to the pint ?—Yes. 


6925. Do you regard that as a danger to the public 
health ?—I think it would be one of the things which 
would upset the children to whom that stuff is given at 
children’s parties and so on. 


6926. What wines are you more particularly speaking 
«of here?—Orange wine ; what they call British wines, 
made from fruits of different kinds. 


6927. How much of this sort cf wine do you tliink 
‘would be consumed by an individual in a day or at a 
‘sitting !—Very little. 


6928. So you would hardly think that a very serious 
matter in these instances ?—I do not think it is a serious 
matter, but I think it is objectionable and unnecessary. 
One finds a very much smaller amount in some than in 
other samples of the same thing, and one can see no reason 
why such a lot should be put in. Black currant wine is 
another of the British wines. 


6929. Have you any evidence as regards the use of 
«copper as a colouring matter that you would like to state 
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to the Committee ?—Copper is not an uncommon thing in 
peas, and in the bottled fruits that one sees—beans and 
so on, fresh, green-looking things. There the question 
again comes to be one of quantity to a very great extent. 
Our prosecutions for the use of that colouring matter, 
copper, have been undertaken where the quantities seemed 
according even to the evidence of the trade to be excessive 
and unnecessary—24 grains to a pound, say. The trade 
do bring forward evidence to show that a small quantity, 
half a grain to a pound, is necessary to give a fresh colour 
to the peas. We have not undertaken prosecutions where 
so small an amount as that has been present. 


6930. Do you think it is established that copper in the 
form in which it exists in peas is soluble in the human 
economy ?—I think it is. 

6931. Would you mention the experiments you would 
base that conclusion upon ?—I base it upon what has been 
told me, what I have been informed by persons who have 
taken these peas. One very eminent professor of chemistry 
has expressed himself very definitely upon his own personal 
feelings in the matter. 


6932. Did he have symptoms of copper poisoning ?—He 


had great uneasiness and indigestion resulting from the 
use of coppered peas. 


Dr. EK. H. Srarzrne, called; and Examined. 


6933. (Professor Thorpe.) You are a Fellow of the 
Royal College of Physicians and a Fellow of the Royal 
Society ?—Yes. 

6934. You have been deputed to attend here on behalt 
of the College of Surgeons to give evidence at this in- 
quiry ?—Yes. 

6935. What have you to say of your own personal know- 
ledge as to the behaviour of the various preservatives ; 
in the first place you had better tell us what are the pre- 
servatives which in your opinion are most constantly em- 
ployed ?—On that point I have no experience whatever, 
and I have no special knowledge. 


6936. You do not know what preservatives are actually 
used ?—Only from hearsay. 


6937. What are you led to believe they are ?—Formalin, 
salicylic acid, boracic acid, and borax. 


6938. Have you made any experiments as to the be- 
haviour of those things?—I have made certain exper!- 
ments with regard to the action of formalin, not especially 
with regard to this practical point, but in the laboratory I 
have made experiments from a physiological point of 
view on the action of formalin and the action of salicylic 
acid on the digestive juices and their digestive power on 
foods. 

6939. Will you kindly state the result of your observa- 
tions With regard, in the first place, to formalin, I 
have found that proteid substances, that is to say, meat 
substances and fibrin, treated with only very small quan- 
tities of formalin—1 in 1,000—become practically indi- 
gestible. A shred of fibrin which would be digested by 
the action of the gastric juice in five or ten minutes 1s 
intact, or practically intact, after two days. This action 
of formalin on fibrin is not removed by continued washing 
with water. I have washed it in running water for two 
or three days, and the fibrin still remains indigestible. 
In the same way I have experimented, using formalin to 
prevent decomposition in the artificial pancreatic Juice, 
the other chief digestive juice of the body. There, of 
course, it prevents decomposition extremely satisfactorily, 
but it absolutely stops all digestion ; so that I should say 
the use of formalin prevents any foods, at any rate, of the 
nature of proteids—that is to say, meat foods—from being 
digested, and takes away their food character altogether. 


6940. For that reason do you think its use in food sup- 
plies ought to be prohibited 7—Formalin certainly should 
be absolutely prohibited. 

6941. What have you to tell us as regards salicylic 
acid ?—Salicylic acid is certainly less harmful. In an acid 
medium, that is to say, the medium in which the stomach 
digestion goes on, it acts as an antiseptic, but in the 
stomach where it is acting as an antiseptic it also prevents 
the action of the gastric juice, and stops digestion in the 

stomach. Clinically, of course, one knows that the use of 
salicylic acid, especially in the free state, 1s apt to cause 
symptoms of gastric dyspepsia, pain in the stomach, and 
stoppage of gastric digestion. In an alkaline medium it 
apparently is not an antiseptic at all—that is to say, when 
the food gets down to the intestines where the medium is 
alkaline, and where it is attacked by the pancreatic juice, 
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it does not disturb the digestion, and there, of course, it 
is not acting as an antiseptic. 

6942. Then what is your view as to the legalisation or 
otherwise of salicylic acid ?—Salicylic acid is a drug, and 
a fairly potent drug, extremely potent in certain ind:- 
viduals ; I do not think it ought to be given except as a 
medical remedy. I certainly do not think it ought to be 
used unknown in food stuffs. 


6943. Would you allow its use, therefore, if it was 
indicated that it was present ?—For myself I should feel 
inclined to forbid its use entirely. 


6944. Now turning to boracic acid and borax, what have 
you to tell us?—There one has certainly the least harm- 
ful of those three antiseptics. Experiments on animala 
have led to very little results, that is to say, with very 
large doses of borax given with the food vomiting is pro- 
duced, but with ordinary doses of boracic acid and gmail 
doses of borax—such as is generally contained in food 
kept sweet by them—dogs, for instance, take the food and 
are apparently unaffected by it—all their processes are 
unaffected by it, they put on fat and so on. Of course, 
borax and boracic ac.d are absolutely foreign to the 
animal body, and its innocuous character seems to be due 
to the fact that it is rapidly eliminated from the body 
and passes off through the kidneys. So that from the 
point of view of an experiment carried out on a healthy 
animal during a few days or a few weeks one cannot say 
much against boracic acid or borax. Of course, on the 
medical evidence (of which my knowledge is only second- 
hand or dates from some years back when I had to do 
with cases), I should object to the use of boracic acid and 
borax from its action, especially in milk. Medical litera- 
ture is full of cases of dyspepsia and cases of dryness of 
the skin, dryness of the mouth and certain skin affections 
which are said to be produced by boracic acid, or by the 
use of borax. Of course, in many of those cases the 
presence of borax or boracic acid was rather assumed than 
proved by chemical investigation. Much of this evidence 
is mere hearsay evidence, but I think there is so much 
of it, that there is probably some truth in it. I have 
known of one or two cases in which the milk was analysed 
and in which symptoms of dyspepsia in an infant were 
certainly cue to the presence of boracic acid in the milk. 


6945. Is infantile scurvy ever likely to be produced by 
boracic acid or borax ?—That term scurvy is very largely 
a question of malnutrition. It might be produced by 
he erase of borax just as by the taking of infected 
milk. 


6946. Do you think infantile scurvy is likely to be 
produced by the use of sterilised milk, sterilised in the 
ordinary way ?—I think it is extremely unlikely. There 
are one or two medical men who have laid a good deal of 
stress on the production of scurvy by sterilised milk. 
They say that boiling the milk or heating it destroys some 
mystic property that it has, something connected with its 
living characters or something of that sort, or perhaps 
some ferment which is essential to the life of the young 
animal. There is no doubt that there are certain minute 
properties in milk—anti-tomic properties—which are 
derived from the mother, and which are an inherited gain 
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for the infant, but which are not absolutely necessary for 
the infant. I think an occurrence of scurvy, that is to 
say, of malnutrition, as the result of sterilised milk is 
extremely unlikely, and at any rate ib 1S ex 
tremely uncommon. ‘The number of houses in which 
children take nothing but sterilised milk during the whole 
of their younger existence is very large indeed, and I 
have never come across a case of infantile scurvy which 
could be said to be produced by‘ sterilised milk. The 
anti-toxie properties of cows’ milk would probably be 
of no advantage to the human infant, and their de- 
struction by boiling would be therefore a matter of no 
importance. 

6947. Is infantile scurvy more prevalent in certain 
sections of society than in others ?—That again is a state- 
ment that has been made. 


6948. In what particular section is it most prevalent? 
—In the higher classes. 


6949. It would be the higher classes that would pro- 
bably use sterilised milk to a greater extent ?—Yes. 


6950. And the two things have been connected together 
as cause and effect /—Yes. 


6951. Is that the only connection which has been 
traced ?—That is all, I think. 


6952. Is it upon that supposed connection that the 
inference is drawn ?—I think so ; simply that the children 
were fed on sterilised milk and that they got scurvy, and 
therefore since there was no infection it must be due to 
the sterilised milk. 


6953. But no direct experiments have been made to 
show that ?—No direct experiments at all. 


6954. What is your view as to the legalising or other- 
wise of boracic acid and borax in milk ; would you tolerate 
its use ?—I should not tolerate its use. 


6955. If it can be shown to you that it would be per- 
fectly possible to carry on a milk supply without the use 
of preservatives, you see no reason why they should be 
allowed ?—No, I certainly think they ought to be for- 
bidden. Supposing its use is allowed, one might be taking 
borax, this foreign constituent, the\whole of our lives, 
and excreting it through our kidney cells, and I should 
think it extremely unlikely that the kidneys could go on 
excreting this foreign substance for years without suffering 
from it. It is a foreign substance which affects life, which 
affects protoplasm, to which the antiseptic action is due, 
and I should think it is extremely unlikely one could go 
on taking it for years without suffering from it. 


6956. Do you think, as regards children, it is an 
unnatural labour to throw upon the kidneys to expect 
them to excrete this substance /—As regards children the 
ill effect is shown earlier in the alimentary canal. The 
child’s stomach cannot stand the presence of borax and 
boracic acid, and so we get the symptoms of vomiting and 
diarrhoea which are at once checked by changing the 
milk. In some cases I have known improvement follow 
getting milk from a farm near at hand instead of 
getting boracised milk from a distance. 


6957. (Dr. Bulstrode.) With regard to formalin, are 
you familiar with the experiments of Drs. Rideal and 
Foulerton ?—Is that with regard to the administration of 
formalin. 


6958. With regard to the effect of formalin upon the 
animal tissues, and with regard to its effect upon 
nutrition ?7—I do not know that. I am not familiar with 
those experiments. I have seen some experiments in 
which formalin was given without very ill results. 

6959. But you are not familiar with that paper?—No, I 
do not think I am ; I do not remember reading it. 


6960. Your conclusions as regards the effects of formalin 
are drawn from your own experiments alone?—From my 
own experiments. 


6961. Have you published those experiments?—No, I 
have not published them. I was not dealing with the 
effect of formalin, I wanted to use formalin as an anti- 
septic. It would be a great convenience to me to be able 
to use formalin as a preservative for various kinds of 


foods. 


6962. You were using it in the strength of one in 
2,000 ?—Yes. 


6963. Have you tried any experiments with much 
weaker proportions than that ?—I have tried it in the pro- 
portion of 1 in 10,000 to preserve material, and I have 
tried it in the proportion of 1 in 5,000 to keep the pan- 
creatic digest sweet, but I found the proportion of 1 in 
5,000 stop the action of the pancreatic juice. 
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6964. What do you find with 1 in 10,000?—TI have not 
tried the effect of that on digestion, so I could not say ; 
I merely found it was a sufficient antiseptic in that stage- 


6965. Would you contemplate any damage to the kid- 
neys from the use of formalin as a preservative—evem 
dilute formalin?—Formalin has been employed as a 
remedial reagent in phthisis by inhalation when con- 
siderable amounts have been taken in, and so far as L 
know no ill-effects have been observed except the dis- 
turbance of digestion. 


6966. Your objection to it would be based upon the 
results of your experiments and its effect upon proteid 
matters 7/—Its effect upon proteid and its effects upon the 
digestive activity. 

6967. Do you think this question of preservatives is am 
important one for the medical profession from the point. 
of view of the administration of drugs ?—In certain cases,. 
yes. In the case of salicylic acid, for instance, I should 
think it is very important to know whether salicylic acid 
has been taken by the patient or not. 


6968. For what reason; would you tell the Com-— 
mittee that ?—Because salicylic acid has a definite action ; 
it is given in large doses in rheumatism—at any rate, it 
is given in ax large doses as the patient can stand; and 
we might be giving a patient too large a dose, producing 
sometimes a poisoning effect, when one thought one was 
only giving a small dose. If we give too large a dose— 
and the definition of that “too large” a dose varies with 
the individual very largely—one may produce first buzzing 
in the ears, then deafness, then insanity, or, rather, tem- 
porary mania—a very serious condition in which in some 
cases patients have committed suicide; of course, it only 
lasts a short time. Therefore, it would be very impor- 
tant te know that one was starting, so to speak, from the 
base line, and not in front of the base line. 


6969. Are you speaking of the results of recent ex- 
perience with salicylate of soda ?—Yes. 

6970. Is the production of delirium as common as it 
used to be when rather impure salicylates of soda were 
used ?—From my own experience I am not fit to give you 
an opinion on that; opinions seem to vary on that point. 

6971. Would you tell the Committee under what morbid 
conditions you think the administration of salicylic acid 
or salicylate of soda would be contra-indicated ?—Cer- 
tainly in any case where there is any cardiac weakness or 
«ny reason to anticipate cardiac failure. 


6971* In those cases you would prescribe salicylie acid 
with great caution ?—Yes. 

6972. Therefore you would be averse to its indiscrimi- 
nate use in the foods of the people ?—Most certainly. 


4975. Can you say under what conditions you think 
buracic acid is contra-indicated ?—There, again, if there 
was any lesion or disease of intestinal tract—in typhoid, 
for instance—I should think it would be extremely dan- 
gerous. 


6974. Do you think it would be dangerous to feed a 
typhoid fever patient upon milk containing 20 grains of 
boracic acid to the pint ?—I would much rather feed him 
on beef steaks ; I should think it would be very dangerous 
to feed him on that. 


6975. (Professor Thorpe.) Are not large quantities of 
milk taken by such patients ?—Three pints a day is the 
normal amount, and in other cases of febrile disorder, 
cases of diphtheria and so on, one might take as much 
as six or seven pints a day—we administer as much milk 
as the patient can take. 


6976. In such cases the use of boracised milk might be 
injurious ?—It would give rise to vomiting, and might 
ruin the case altogether. 


6977. (Dr. Bulstrode.) Do you know anything as to the 
cumulative effect of boracic acid in cases where the kid- 
neys are diseased ?—No, I know nothing about it. All TI 
know is that in healthy cases there does not seem to be & 
cumulative effect. 


6978. Would you prescribe it in cases where you know 
the kidneys were diseased ?—So far as I know boracic acid 
is not prescribed in any case except externally as an ex- 
ternal application, and there I do not think the presence 
of kidney disease has been looked upon as a contra- 
indication. 

6979. Do you know anything as to the use of sodium 
sulphite ; do you think that would be a safe preservative 
to use ?—Here I am not talking with much authority, but 
T should say that sodium sulphite would probably have 
very little ill-effect except as an irritant; in that case it 
would be in some way comparable to borax. 
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6980. What dose of sodium sulphite is used in medical 
practice, do you know ?—I cannot say ; I have never pre- 
scribed it. 


6981. Can you tell the Committee anything with regard 
to the solubility of copper in peas?—The condition in 
which it exists, do you mean? 


6982. Whether it is soluble when taken into the human 
system in the condition in which it exists in peas ?— 
There I can only argue a priori, as I have no definite 
facts to go upon. I may say that copper sulphate will 
probably enter into combination with the proteid con- 
stituents, and that would be soluble either in diiute acid 
or in a dilute alkaline solution, and therefore would be ab- 
sorbable. Experiments have been made with these copper 
albumenoids in animals, and sometimes a poisoning effect 
has been produced. On the other hand, of course, the 
action of copper is very largely on the intestines, and 
therefore one does not need absorption of the copper to 
take place. : 


6983. Would you be opposed to the use of small amounts 
of copper for colouring matter in peas ?—Yes, I should, 
most certainly. 


6984. Quite small amounts of sulphate of copper, say a 
grain to a pound?—Copper in a dilution of one in two 
millions has an appreciable effect upon living things ; it is 
one of those substances which has a very appreciable 
action in very minute doses, and therefore I should think 
it was very dangerous, at any rate if one constantly takes 
in, say, half a grain to a pound of peas. 


6985. Constantly 7—Yes ; of course, one small dose one 
can survive. 


6986. Upon general principles, would you see any ob- 
jection to the use of an antiseptic in food which inhibits 
the growth of micro-organisms; do you think that would 
affect the secreting cells of the economy?—Yes; on 
general principles I should say it was highly unwise to 
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employ any antiseptic in food, because after all there is 
the living stuff, the protoplasm, of the micro-organisms 
that cause putrefaction, and the protoplasm of our ‘body 
are one and the same thing, and these general antiseptics 
that one gets are poisons for the whole—they are poisons 
for the one living material just as they are poisons for 
the other. One may get variations in degree which one 
may make use of in treatment. Thus one can get a poison 
which will poison some form of living organism, such as 
the malaria organism, more quickly than it will poison 
the human organism. 


6987. Do you think the difference of degree might be 
made use of in regard to preservatives ?—It would be very 
dangerous to make use of that, because one is always apt 
to get a cumulative effect ; one would be having the small 
effect. of the dose on the human organism, though one 
had the total destruction of a microbe which might have 
infected the food, but this small dose would cumulate, it 
would be a constant factor tending to diminish the vitality 
cf the body. 


_ 6988. Are experiments with artificial gastric juice re- 
iiable as regards what may take place in the body ?—They 
are reliable, but they are probably harder, so to speak, 
on the drug used, on the antiseptic, than experiments 
on the living. 


6989. Harder on the drug ?—Yes, because in the living 
animal one has organisms of defence ; supposing one gives 
a drug into the stomach of the living animal, the stomach 
so far as it can removes the deleterious material so that 
it can proceed on its way with the digestion of the food. 


6990. You would eliminate the effect of the preservative 
upon the gastric cells altogether, would you not?—In 
artificial experiments, yes. 


6991. Which with regard to formalin would be an im- 
portant one from your point of view ?—It would be an 
important one. 
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Mr. Cart W. Sorensen, called ; and Examined. 


6992. (Professor Thorpe.) You are consulting expert to 
the Manchester Pure Milk Supply Company, Limited, I 
understand !/—Yes. 


6993. And you were formerly chief dairy expert to the 
New Zealand Government !—Yes. 


6994. Over what length of time did your New Zealand 
experience extend ?/—Seven years in all, three and a half 
years of which I spent as manufacturer and shipper of 
dairy produce on my own account, and three and a half 
years with the New Zealand Government. 


6995. Your first knowledge of preservatives I believe 
was when you used them experimentally on the advice of 
your London agents in a few tons of butter?—Yes, that 
1S SO. 


6996. What was your experience in regard to that 
experiment 7—My experience was that nothing was gained 
from a commercial point of view. ‘Theoretically it was 
claimed that there was some slight gain, but it did not 
affect the price of the butter in any way. I got not a 
penny more for the butter treated with preservatives than 
I did for that without. 


6997. When you say that theoretically it was claimed 
that something was gained, what do you mean by that ?— 
I mean that the agents reported that one or two boxes 
were particularly fine, but they could not get any more 
money than for the average. 


6998. Would that assume that there was a distinct im- 
3017. 


preservatives ?—No, I think not. 


6999. As the result of that experiment, however, you 
did not think fit to continue the use of them ?—No, I saw 
nothing to be gained by it, and as the use of preservatives 
entailed a considerable expense I gave it up. 


7000. Were your London agents satisfied ?—Quite. 


7001. When you became appointed as chief government 
expert you found, I understand, that opinion was divided 
as to the value of the use of preservatives /—Yes. 


7002. Would you kindly state to us what you observed ? 
—I observed the fact that large factories were using 
preservatives and claiming that they got considerable 
benefit, whereas others equally large were not using them, 
and found their results quite as satisfactory. I accord- 
ingly instituted a series of inquiries amongst the factories, 
sending out circulars with a list of questions to be 
answered by owners and managers. The verdict was that 
60 per cent. found the preservatives unnecessary or use- 
less, 20 per cent. were undecided or declined to express: 
any opinion, while the remaining 20 per cent. were in 
favour of their moderate use. 

7003. Were the 20 per cent. who were in favour of 
their moderate use large or small exporters?—Some of 
them were very large ; indeed some of them were the 
largest exporters in the colony. 


7004. Those neonle found it desirable to use them ?— 


provement in those particular cases owing to the use of 
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Yes—to a very smali extent, however--to the extent of 
one quurter per cent. 

7005. They resolved themselves into not more than 
about that ?---One-fourth to one-half at the very outside. 


706. Are we to assume then that the greater portion 
of the butter which comes over to this country from New 
Zealand contains preservatives?/—At the time when I 
left New Zealand I could safely say that two-thirds of the 
butter was not treated with preservatives. 


7007. Two-thirds of the butter which reached these 
shores was not treated with preservatives /—Yes. 


7008. How does the matter stand now?—I am not able 
to express any opinion as to how it stands now. 


7009. Do you imagine that the use of preservatives is 
gaining further favour?—I have some further reason to 
think that there has been an increase in their use since 
T left. 


7010. How do you imagine that increase has been 
brought about? Has pressure been brought to bear upon 
them ; if so, from whom—from here or how?—In one or 
two cases it has, but not so much so perhaps as formerly. 
I can remember about five years ago when certain London 
firms importing butter from New Zealand stipulated that 
the butter should be treated with a certain percentage 
of boracic acid or other preservatives, but on the other 
hand these preservatives had to be obtained from these 
particular firms or their agents. Lately I think that 
custom has rather died out. Pressure has no doubt been 
brought to bear in other ways. My successor as chief 


-dairy expert has not been altogether opposed to them I 


understand—and is perhaps a little in favour of them. 


7011. If certain firms stipulated that they should be put 
in because they themselves sold those preservatives, I 
suppose indirectly they would have to pay for those pre- 
servatives, or at all events the public eventually would 
have to pay for them ?—Yes ; but those firms simply sell 
butter on consignment ; those firms that I was thinking of 
had simply the butter consigned to them, and they sold 
it on commission. 


7012. Sold it as they could?—Yes, on commission. 


7013. I understand that whilst you were in New 
Zealand you made directly some experiments in your 
position as chief dairy expert to assure yourself whether 


any gain was or was not obtainable by the use of pre- 
- gervatives, did you not?—Yes. 


7014. Would you kindly tell us the results of those 
experiments ?—The result was that we found on a number 
of boxes of butter made exactly alike, churned at the same 
time, and from the same cream—the butter that was 
treated with preservatives kept slightly better than that 
without; but the gain was a very slight one. I think 


‘the points were a maximum of 45 for flavour ; the butter 


treated with preservatives scored at the end of eleven 
weeks 37 points for flavour in one case, and 36 in another, 
or an average of 364 ; and the butter that was not treated 
with preservatives scored 32 to 34, showing a slight gain 
for the chemically-treated butter. 


7015. That is to say the flavour was preserved ?—Yes, 


“he flavour was preserved to a better degree. 


7016. What were the amounts in which you got the most 
favourable result?—A half per cent. was found quite as 
efficacious ag any larger quantity ; if you exceeded that 
half per cent. the flavour of boracic acid was distinctly 
noticeable in the butter. 


7017. What kind of flavour has boracic acid—do you 


mean a taste ?—Yes, a saline taste. 


"7018. What was the influence of that experiment upon 
your own convictions ?—The experiments were not suf- 
ficiently conclusive to warrant me regarding the verdict 
as final, and I was still unconvinced that it was necessary 
to use preservatives for New Zealand butter considering 
the practical fact that two-thirds of the butter leaving the 
Colony at that time were not treated with preserva- 
tives, and reaching home in as good a condition as that 
which was so treated. I felt, too, on higher ground that 
we were running a risk of imperiliing our reputation for 
the purity of the product ; I thought unless the evidence 
was very strong that we should not do anything to en- 
danger that reputation. : 

7019. You thought in fact that because certain shippers 
could do without it the rest might ?—Yes, the rest could. 

7020. The gain, in your opinion, was so trifling that it 
was not worth your risking the reputation of the butter ? 
—Exactly. 

7021. Have you anything further to add with respect 
to butter?—No, that is all. “/ 
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7022. Now, we pass on to what you have to teil us re- 
specting milk and cream ; would you kindly say what the 
result of your observations and experience there is /—I 
am intimately connected with the Copenhagen Milk 
Supply Company, which was started by a relative of mine 
some 21 years ago on philanthropic motives, with the 
idea of supplying the town of Copenhagen with an abso- 
lutely pure supply of milk at the lowest possible price 
it could be done for. Through all those years not one 
ounce of preservative has ever been used in any of the 
milk or cream, or other dairy products sold by this com- 
pany, and their sales now amount to something like 
15,000,000Ibs.—1,500,000 gallons. 

7025. Are preservatives used at all in Denmark ?7—They 
are not used in the milk supply of towns. They are very 
strictly prohibited by law. The police are constantly 
taking samples, and I think I may say that the law is 
enforced. 

7024. Then where are they used if used at all; you say 
they are not used in the milk supply of the towns?—In 
the smaller villages the police administration is not so 
strict, and preservatives may be used there. In the 
larger towns preservatives are not used. 


7025. Why is not the law as stringent in the smaller 
places as it is required to be in the large towns ?—I think 
common experience is that it is mot so. 

7026. But is it not the fact that the necessity, if there 
be a necessity, for the use of preservatives, would be 
ae re in the larger towns than in the smaller places? 
—Quite so. 


_ 7027. Then it seems odd that in a place where, if there 
is any gain at all in their use it is there to be found the 
law is very stringently set in motion, whereas in the 
smaller places, where the milk, so to say, is more nearly 
to hand, the use of preservatives is tolerated ?—It is 
tolerated because these small villages may not have 
analysts and inspectors to enforce the law. 


7028. Are you personally acquainted with Dr. Stein 7— 
Yes, I was many years ago, but I have not seen him 
for many years. 


7029. What are his functions, if he has any, with re- 
spect to the organisation which controls or checks the use 
of preservatives /—He is official analyst for the Govern- 
ment of Denmark, and for the city. 


7030. Will not his jurisdiction extend over the smaller 
places then?—Yes, I suppose if the outside bodies were 
to send in samples, I am not prepared to say but what 
he would analyse them. 


7031. Then it is not the absence of a local analyst 
which causes ,the law to be slackly enforced ; it is rather 
the slackness of the authorities themselves?—I presume 
So 


7052. Your point, however, is that judging from the 
example of Copenhagen, it is quite possible for a large 
community to be supplied with milk without the use of 
any preservatives ?—Tihat is so, and the experiment has 
lately been tried in this country as well. 


7033. Where?—In Manchester; I will not say that 
there are not other milk supply companies that deliver 
mifk without any preservatives, but I cam at all events 
vouch for the Manchester Company to which I am consult- 
ing expert. 


7034. Are you aware of any other continental cities 
that carry on their milk trade without the use of preser-~ 
vatives ?2—I cannot speak authoritatively on the point. 
One point in the Copenhagen system that I would like to 
bring out is that there is only one delivery of milk per 
day as against the two deliveries universaily practised in 
this country. 

7035. What advantages has that system over the 
meéihod here?—The advantages are, a reduction in the — 
cost of delivery there, so enabling you to spend more 
money on getting pure milk from healthy cows; and in 
enforcing precautions as to cleanliness both on the farms 
and in the course of distribution without enhancing the 
cost of the milk to the consumer. 


7036. How is that secured otherwise ?—How can you 
secure in Manchester, or in Copenhagen, one delivery 
per day?—Simply through cleanliness and the strict, 
prompt cooling of the milk immediately that it is milked. 

7037. The prompt cooling of the milk would be, of 
course, relatively speaking, a costly procedure, would it 
not ?—Relatively it is; to be properly cooled it must be 
cooled: with ice. 


7038. Ice in this country is not so easily obtainable aa 
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it is in Denmark, is it?—It is perhaps more easily ob- 
tamable than is generally thought. For instance, this 
last winter all our farmers have succeeded in obtaining a 
supply of natural ice or snow, to be used during the 
coming summer. It is stored under peat moss or saw- 
dust, or other insulating material, and is taken out from 
day to day as required. There is very little expense about 
it, and I may say that it can be done for about 2s. 6d. to 
5s. per ton. 

7039. Do you think the climatic conditions of this 
country are so constant that we could ensure in that way 
year after year a natural supply of snow or ice ?—In nine 
years out of 10, I believe that it is possible to do so. 
Shortly after I came over here I consulted a Manchester 
gentleman, who has been in the habit of collecting ice, and 
snow for the last 40 or 50 years. His experience is that 
only perhaps four or five times during that period has 
he not been able to get a supply of natural ice or snow. 

7040. That would necessitate, of course, that every 
farmer had an ice-house or some similar contrivance ?— 
Not necessarily. 

7041. How do you preserve the ice ?—Simply stack it in 
the open as you would potatoes or turnips, and cover it 
up with sawdust or peat moss about two feet thick ali 
round. 

7042. Is that the way in which it is actually done by the 
farmers in conmection with the Manchester Supply Asso- 
ciation /—Yes. 

7043. Then your point is that if the milk is sufficientiy 
refrigerated no matter whether it be delivered once or 
twice a day, it would be still possible to deliver it with- 
out the use of any preservatives ?—Without any preser- 
vatives whatever. 

7044. But you think that if a daily delivery only could 
be arranged it would more than compensate itself for the 
cost of refrigeration ?—That is our experience. 

7045. And that thereby you could indeed deliver the 
milk somewhat cheaper than at present it is delivered ?— 
Yes, other things being equal. 

7046. Would that not rather tend to concentrate the 
milk supply into comparatively few hands ?—Undoubtedly 
it weuld, and I think it would be a distinct gain to the 
community that it should be so. 

7047. In the first place, it would rather tend to the 
concentration of the milk supply in the hands of the 
farmer, as well as in the hands of the vendor, woud it 
not; I mean small farmers would not have the appliances, 
and could not undertake the additional cost of freezing 
the milk, could they?—I think so. We have suppliers 
who are both in a very large way, and in a very small 
way; I mean to say that they range from 12 or 15 cows 
up to 200. 

7048. How many farms are worked in conjunction with 
your Milk Supply Association at Manchester ?—There are 
nine at present. ‘ 

7049. What is the total volume of milk you handle per 
day ‘—I would rather not answer that question ; I am not 
authorised to give any detail as to the actual volume of 
the trade. 

- 7050. How long has it been in operation?—About 12 
months this month. 

7051. Of course one delivery per day would no doubt 
have the advantage, I suppose, that the character of the 
milk would be more uniform ; I mean so far as its quality 
went ?—Yes; ‘both the morning’s milk and the evening’s 
milk being mixed. 

7052. We should get over the difficulty of the disparity 
in the richness of the fat between the morning and even- 
ing milk ?—Yes. 

7053. Is it your contention that a system of one daily 
delivery would suit the exigencies of a place like London ? 
—I am not sufficiently acquainted with London to be 
able to say; but if it can ‘be done in Manchester I do not 
see why it should not be done in London. 

7054. Manchester, I suppose, is mainly supplied from 
Oheshire, is it not ?—From Cheshire and Derbyshire. 

7055. That is to say its gathering ground is compara- 
tively close at hand ?/—Yes, it is comparatively close. 

7056. What is the longest distance the milk has to 
travel t you from your farms?—About a four hours’ 
journey from the farm to our depét. 

7057. Perhaps you are aware that milk coming to 
Nl travels sometimes a couple of hundred mi _es ?— 

es. 
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7058. But that is not a condition of things which 
obtains in Manchester ?—No, it does not with us, but 
there is no reason why it should not. If the milk is sufii- 
ciently cooled it will stand a journey of 200 miles just +s 
well as it will one of 50 miles. 


7059. Haye you anything more to tell us with respect 
to your experience with the Manchester Pure Milk Sup- 
ply Company’—I would simply say this: that though 
there was a great deal of prejudice against the single 
delivery when we first started, that prejudice is being 
rapidly overcome, and people are finding now that the 
milk will keep perfectly sweet in the hottest weather, and 
they rather prefer the single delivery, as it involves less 
trouble ; the servants, for instance, have not to answer 
the bell twice. 


7060. Do you mind telling us what is the nature of your 
contracts with the farmers, as to the character of the 
milk which they should supply to you?—The contracts 
are very stringent. I have not got a copy with me, but 
I can give you the essential outline. All the cows are 
tested with tuberculin every six months by our own 
veterinary surgeon, who is also the chief veterinary 
surgeon to the Cheshire County Council. They are ex- 
amined clinically once a month as well. We have very. 
strict feeding regulations. We do not allow any stall 
feeding in the summer, and in winter we regulate 
both the quality and the quantity of the food to be em- 
ployed. We are very strict as to the cleanliness both of 
the shippons and of the utensils. We supply all the 
milk cans used by the farmers, and undertake the 
cleansing of them before they are returned. 


7061. Do you stipulate as to the character of the water 
supply ’—Yes, that is a very important point. 

7062. Is that examined by you?—Yes, we examine it. 
before we take on any farm. 


7063. As to the adequacy of the supply of water ?7— 
Yes. 

7064. Apart from its purity, I mean ?—The cooling ar- 
rangements, of course, are very strictly looked into. 
insist on every farmer cooling the milk to 40 degrees as 
soon as ever it is milked. If he cannot get ice naiurally 
we undertake to supply him with it at a very low price, 
and, of course, we pay him a commensurate price for alk 
this extra care and trouble that he has to take. We find 
that owing to the single daily delivery we can afford tc 
do that, and yet retail the milk at a lower price than the. 
average surrounding dairymen. 


7065. Do you stipulate for a definite amount of fat in 
the milk ?—~Yes, 

7066. What do you stipulate for?—Three per cent. is 
our limit. 

7067. Do you pay him any more if he gives you any 
more fat in the milk ?—No. 
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7068. What do you do if he gives you less ?—We havsz: - 


never had such a case happen. 


7069. Are you able to tell us what, as a rule, they do 
give you?—Yes; the average is 3°5. We take very care- 
ful tests. Every can of milk that has ever come into the 
dairy is tested every day—every separate can we sample 
and test. We have a complete record from the day of 
starting. 

7070. What is your average ; can you tell us the average 


amount of fat in these milks?—I could not tell you to a. 


second decimal point, but it is either 3°5 or 3:6. 


7071. When does it fall lowest ?—It varies very con- 
siderably. Some farmers, we find, fall to their lowest in 
August, when the grass is very scarce. We have had it 
as low in that month as 2°7 for a single day. Of course, 
that is not the average for a week or a month. 


7072. Do you make any stipulation as to the periods 
of calving—how the man should distribute them over 
the year—or do you leave that to him ?—We insist that 
the calving shall be so regulated thatthe maximum sup- 
plied in any month shall be not more than 50 per cent. 
of the minimum supplied in any month, and vice versé. 


7073. Does it happen then that the farmers with 
whom you deal are practically calving all through the 
year ?—They are calving all the year round. 


7074. You have had no difficulty in getting men to 
comply with those regulations, have you?—We had to 
visit a very large number of farms in the first instance 
to select a few, but now as we find the business increas- 
ing we have no difficulty in picking out one from time 
to time. 

7075. The farmers are willing to conform to those regu- 
lations, are they ?—Yes, very willing. They get such a 
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very high price for their milk that they would be ready 
to Bintioen: to rather more than we ask them, I think. 


7076. Are the churns which are sent out always locked 
churns ?—They are sealed with lead seals. 


7077. Where do you take delivery of those churns ?7— 
At the railway station at Old Trafford. 


7078. At the receiving end ?—Yes. 


7079. Up to that point the farmers are responsible ?— 
Yes. Every farmer has his name stamped on the seal, 
and we examine the seals as they arrive at the dairy to 
see that they are intact. 


7080. Does your company deal in separated milk ?—Yes. 
7081. Do you supply separated milk separately 7—Yes. 


7082. Is there a demand for separated milk by the con- 
sumer ?—Yes, there is a slight demand, perhaps in the 
proportion of 5 or 6 per cent. of the whole milk. 


7083. I suppose in the ordinary case of milk, the usual 
run of milk sophistication is the addition of separated 
milk, is it not ?—There are a good many other things too— 
there is annatto, for instance. I think it is almost im- 
possible to get a glass of milk in London that is not more 
or less coloured with annatto. 


7084. That is not a sophistication of the same order as 
the abstraction of fat, is it?—No. 


7085. The abstraction of fat, I suppose, is the most 
general form of adulteration, is it not /—I should say so. 


7086. May I just take advantage of your being here to 
ask you another question relative to that. Do you not 
think it would be to the general interests of the com- 
munity and of the honest and legitimate trader that some 
steps should be taken to ear-mark, so to say, separated 
milk ?—To ear-mark separated milk? 


7087. I mean to say, should something be done with it 
so that its identity as separated milk should be preserved 
all along the line?—Beyond selling it as separated milk 
and labelling the can ‘Separated Milk,” I do not see 
what more canbe done. Have you anything in your mind 
such as colouring it a particular colour? 


7088. Something in principle like that. Do you know 
the principle of the German margarine law, for example ? 
—I do not know that I do. 


7089. German margarine is ear-marked by a certain 
quantity of sesame oil. Are you aware of that?—1T did 
not know of that. 


7090. The German Government, with a view of check- 
ing the surreptitious addition of margarine to butter, has 
required all margarine manufactured in Germany to be 
mixed with 11 per cent. of sesame oil, which in no way 
detracts from its quality, but allows of its ready identi- 
fication, sesame oil not being, of course, a natural con- 
stituent of butter. Do you not think it would be a de- 
sirable thing to issue some regulation such as that sepa- 
rated milk should be mixed: with something which would 
stamp it ax separated milk, but yet in no way destroy 
whatever alimentary quality it had, nor do anything what- 
ever to make it-useless as food, but at the same time 
which would indicate actually what it was or allow an 
analyst to be able to detect the presence of separated 
milk?—I do not think it requires an analyst to detect 
separated milk. 


7091. For example, if you took the milk of a Jersey 
cow containing 5 or 6 per cent. of butter fat, you could 


add a very large proportion of separated milk to that, . 


could you not ?—Undoubtedly. 


7092. Who would tell you that you had made the addi- 
tion ?—In that case no one; I see what you mean, but I 
do not see how any law that you could frame would pre- 
vent the addition of separated milk before it had been 
so treated with this specific. 


7093. It is the fact, is it not, that the evening milk is 
almost invariably richer than the morning milk ?—Only, 
I think, when there is a difference in the period between 
the milkings. 


7094. But there is always that difference more or less, 
is there not ?—In practice, yes. 


7095. You may have the difference as much as 8 and 
16 hours, may you not ?—Yes. 


7096. The effect of that would mean a very considerable 
disparity in the amount of fat ?—Yes. 


7097. There is nothing at present, therefore, to prevent 
a man taking advantage of that circumstance and diluting 
his evening milk down to the standard of the morning 
milk with separated milk ?—Nothing whatever. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &c. : 


7098. The general effect of that would be to depreciate 
the general average of the milk supply, would it not?— 
Quite so. 


7099. Which is, perhaps, a desirable thing to check, is 
it not ?—Yes, but I do not see how it can be checked by 
any legal remedy. 

7100. At present perhaps not, but still, would it not 
be a desirable thing so to arrange that the separated tiulk 
should be ear-marked with something or another to pre- 
vent the addition of it in the manner I have indicated ?-—- 
I am afraid that the only conceivable way to do that 
would be for the separator itself to impart some pecu- 
liarity to the milk on its passage through the machine. 


7101. We might, however, arrange—might we not pos- 
sibly—at all events, this is a conceivable idea—to cause 
something to be added to the separated milk which would 
at once stamp it as separated milk ?—Yes. 


7102. For example, as a suggestion, we might add a — 
certain quantity of starch ?—Yes. 


7103. Some easily recognisable starch or a character of 
starch which is not likely to be accidentally introduced 
into it on a farm ?—Yes. 


7104. For example, rice starch, a very small quantity 
of that would be a sufficient diagnostic, would it not?— 
Yes. 


7105. And the evidence of the rice starch could be very 
easily picked up analytically ?—Yes ; but how are you 
going to enforce anybody to put the rice starch into the 
milk ? 


7106. The German Government can enforce sesame oil 
being put into the margarine /—At a certain stage before 
it goes on to the market? 


7107. At any stage you please that it is necessary or 
desirable to do it ; and the Government of this country 
can force people to add a certain quantity of wood naphtha 
to alcohol to denature it?—I fail utterly to see how you 
can legislate to prevent a man adding separated milk to 
his whole milk before it leaves his own dairy, before it 
goes out on to the market at all if he runs his separator 
simultaneously with the milking. 


7108. The exact details of how it is to be done perhaps | 
we need not thresh out here ; it is quite conceivable that 
by a system of inspection at the points of delivery and 
at the points of receiving by public officials this practice 
of the surreptitious use of separated milk might be 
stopped by the method I have indicated ; that is conceiv- 
ably possible—anyhow, what I should like to get from 
you without going into the question of how it is to be 
done is, is it abstractedly desirable to do it?—I do not 
know that it is without further thought. 


7109. But you have admitted that fraud can go on?— 
Undoubtedly. 


7110. And you think it does go on?—yYes. 


7111. Yet cannot you bring yourself to say it is desir- 
able to stop a fraud ?—Certainly it is: 


7112. That is all I want to know. You think it is 
abstractedly desirable to stop it?—To stop fraud. Yes. 


7113. To stop this fraud ?—Yes, to stop that fraud. 


7114. Now it has been urged, has it not, that the pro- 
hibition of the use of preservatives in milk would enhance 
the cost of the milk to the public?—yYes, 


7115. Are you of opinion that it would?—I think I 
have shown that it need not be so, and in Copenhagen the 
retail price of milk is 25d. per quart for a milk very much 
superior to anything one can get in this country as a 
rule for the higher price, and in Manchester we have not 
found it necessary to raise the price above 34d. per quart,. 
while many dairymen in Manchester charge 4d. 

7116. Have you told us all that you wish to say respect- 
ing milk?—Yes, as regards milk ; but there is a point to | 
be considered as regards cream. 

7117. Now what have you to*tell us about cream ?— 
Very much the same as with regard to milk—namely, that 
there is no necessity for cream to be chemically treated 
any more than there is for milk if it is managed on proper 
lines. At present the cream trade, in Manchester at all 
events, goes on through grocers, fishmongers, and men of 
that sort, who take in cream perhaps once a week or 
once a fortnight, and sell what they can, and have the 
balance taken back. To enable the cream to keep for 
that week or fortnight, of course, it must be treated with 
some preservative, but I question whether there is the 
slightest necessity for it to keep that week or ‘fortnight 
if the trade is diverted into proper channels. If it is 
delivered once a day along with the milk I do not see any 
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necessity for requiring it to keep for a week or a fort- 
night. 

7118. Then your point is that, because the grocers 
have sought to capture a portion of the cream trade, at 
all events, they require the use of preservatives ?— 
Exactly. 


7119. But that if the sale of cream were confined, as 
hitherto, to persons strictly in the dairy trade ?—To any 
one who would deliver it fresh once a day 


7120. There would be no necessity for the use of pre- 
servatives /—None whatever. In Copenhagen they retail 
as much as two tons of cream per day in glass bottles, and 
they never use any preservative whatever. 


7121. In Copenhagen it can be as hot as here, can it 
not /—Yes, fully ; hotter in summer. 


7122. The extremes of temperature are much greater 
there than they are here ?—Yes. 


7123. Has the cream of Copenhagen any long distance 
to travel before it reaches the city ?—It has practically the 
same as the milk; it comes by rail from farms three or 
four or five hours away. 


7124. Have you anything more to tell us about the 
cream ?—I think not. 


7125. (Dr. Bulstrode.) You say that 1 per cent. of 
boracic acid gives rise to a boracic acid taste 7—Yes. 


7126. (Dr. Tunnicliffe.) In butter that is, is it not ?— 
Yes 


7127. (Dr. Bulstrode.) Do you know that the agenis- 
general of the Colonies in communicating with Mr. 
Chamberlain in reference to this subject stated that they 
had been advised that 1 per cent. would be perfectly in- 
nocuous :—They say, “But our main object in ap- 
proaching you is to request you to be so good as to bring 
the matter before the President of the Local Govern- 
ment Board with a view to the exact amount of boracic 
acid which may be used in preserving butter being 
authoritatively defined.” In making that statement do 
you think they had regard to the fact that 1 per cent. 
gives rise to a taste ?—Was that from New Zealand? 


7128. From all the Colonies—Victoria, New South 
Wales, Queensland, South Australia, Tasmania, and New 
Zealand ?—I can only say that that is our experience, that 
i per cent. does give a taste to the butter—a distinctly 
noticeable taste. 

7129. You said you could not tell us as to the con- 
ditions that obtained in New Zealand in reference to the 
use of preservatives in butter at the present time ?—No, 
= cannot. 

7130. You stated that you were unwilling to tell the 
Committee the extent of the trade of your company in 
Manchester ; would you mind stating, if you feel you 
ean, whether the trade is promising ?—Undoubtedly. 

7151. You can state that without a doubt?—Yes, JI can 
state that the trade has doubled within the last six months. 


7132. And you say that it is necessary in order that 
yyou may have a delivery once a day to procure ice ?— 
Yes, absolutely necessary. 

7133. Would you say that ice is necessary if you have 
a delivery twice a day ?—No, I should say not. 

7134. So that really with the methods of delivery which 
we have now, we may get on without the use of ice ?— 
Quite so. 

7135. By simply cooling with cold water ?—Yes. 

7156. In making your statement, which was based, I 
think, on the opinion of a Manchester gentleman, was it 
not, as to the procuring of ice and snow for nine years out 
of ten—— ?—Yes. 

71357. Had you regard to the fact that Manchester is 
considerably more north, say, than Brighton, and that 
in Brighton and elsewhere on the south coast there 
might be some difficulty in procuring ice ?—That is so. 

7138. Do you think the average of nine out of ten 
would obtain further south—in the Isle of Wight, for 
example?—I am not sufficiently acquainted with the 
south to have any opinion on that. 

7139. Do you think cooling to 40 degrees only is 
necessary to ensure a delivery once daily ?—Yes. 

7140. But you would cool to a smaller extent for twice 
a day ?—Yes. 

7141. In gream you say in your précis you have found 
- much as 157°8 grains of boracic acid per gallon ?— 

es. 

7142. “Out of eight samples of cream,” you say, “ pur- 
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chased casually in Manchester in February, all of which 
were found to contain preservatives, four, or 50 per cent., 
contained from 144°7 to 157°8 grains per gallon”; do 
you think that is a usual practice?—I think it is almost 
invariable, 

7143. And in that amount?—In those approximate 
amounty. 


7144. You think those are fair average amounts ?7— 
Yes ; these samples were taken in February, when the 
weather is distinctly cool. 


7145. You have got no figures of samples taken in 
August, have you ?—No, 


7146. (Dr. Tunnicliffe.) When you say that 1 per cent. 
of boracic acid tastes in butter, do you mean that it tastes 
per se, or that it alters the taste of the butter in a certain 
way ?—One notices a peculiar flavour in the butter. 


7147. What do you think that is?—One is at a loss 
to attribute it to anything but the preservative. 


_ 7148. But if you did not know the boracic acid were 
in the butter you could not recognise the boracic acid ag 
such, could you?—No, one might not. 

7149. It might be any other preservative, for instance ? 
—Quite so. 

7150. Then what it amounts to is that it alters the taste 
of the butter 7—Yes, it imparts a taste to the butter. 


7151. I should like you to tell the Committee, if you 
can, something with regard to the social standing of your 
clientéle in Manchester ; are they amongst the ‘better 
classes /—Thhey are very mixed—both amongst the better 
and the poorer classes. 

7152. And the majority is amongst which class ?—The 
middle class. 


7153. In short, amongst the people who have fairly 
good domestic appliances for keeping milk ?—Yes, quite so 
—not amongst the very poorest, because the very poorest 
are supplied in Manchester with milk at 24d. per quart— 
such as it is. 


7154. Do you know anything about the hygienic con- 
ditions of the poor classes in the large towns of England? 
—Not more than an ordinary individual does. 


7155. How do you think they would compare with 
regard to space and appliances for keeping milk with the 
conditions of the lower classes in Copenhagen, for in- 
stance ?—I do not think they would compare altogether 
favourably. 


7156. Do you think that the poor people in Copen- 
hagen would have a better chance of keeping their’ milk 
domestically than the poor people of London ?—I should 
say so. 

7157. You supply direct to your customers, and you 
have no dealings with middlemen whatever, I under- 
stand ?—No, none whatever. 

7158. I understood you to say that the fact that you 
delivered milk only once a day enabled you to keep the 
price of milk down in spite of the somewhat more elaborate 
technique which you use ’/—Quite go. 

7159. So therefore if milk had to be delivered twice a 
day you would not be able to do it at the same price ?— 
Yes, we should, because one would not need to use ice in 
that case. 


7160. You think those two conditions would balanze 
each other ?—I think so.* 


7161. Did you make any experiments with any mere 
than 1 per cent. of boracic acid?—No, that was the 
maximum amount used. 

7162. Speaking roughly, would a higher percentage, 
do you think, have a better preservative action than one 
per cent. ; do you think, for instance, if you put 2 per 
cent. in it would keep the butter longer ?—If there is any 





* T would like to correct this; if I really did make this 
statement it must have been under a misapprehension. As 
I stated in Qs. 7033 and 7158 it is distinctly owing to the 
economies effected in having only one daily delivery that we 
can pay an extra high price to our farmers for a perfect 
milk, and yet retail the same to the public without raising 
the price above the average. If we had to give two daily 
deliveries we should have either to charge more or forego 
some of our precautionary measures. My point is that, if 
we can do without preservatives while delivering only once 
a day, those who deliver twice, even without using ice, can 
also do without them. I wish to correct my statement that 
the saving in ice will balance the additional expense o 
a second delivery.—C. W.S. 
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preservative action in it, I should say that it would, but 
then you have the question of taste ; you would make the 
butter altogether useless from the taste point of view. 

7163. Two per cent. would make it quite useless, you 
think, from the taste point of view ?—I should think so. 

7164. Are there any special precautions with regard to 
the transit of milk and butter in New Zealand ?—The 
Government supply refrigerator railway cars on their 
own lines for butter, and the steamship companies that 
run to meet the mail steamers also supply insulated space. 

7165. Are there any such appliances in Denmark ?— 
For butter? 

7166. And for milk ?—Yes, 

7167. For both?—For milk the Copenhagen Company 
has its own railway vans, which it keeps supplied with 
ice itself. 

7168. And for butter ?—For butter, I think the Govern- 
ment provide refrigerator cars. 

7169. But you have no such appliances in Manchester ? 
—None whatever. 

7170. Your milk and butter are carried, so to spcak, 
haphazard by the railway companies !—Quite so. 


7171. (Professor Thorpe.) The greater portion of the 
milk supplied in Denmark is sterilised or pasteurised, 1s 
it not ?—No, I should say not the greater portion. 

7172. Is not the greater portion of the milk supplied 
to the city of Copenhagen pasteurised ?—No. 


7173. Is not any large proportion pasteurised ?—A con- 
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siderable proportion is pasteurised, but I should not say 
it was the greater proportion. 

7174. Would that not have something to do with the 
keeping qualities of the milk?—Undoubtedly ; but none 
of the Copenhagen Supply Company’s milk is pastcurise: 
—none whatever. 

_ 7175. Do you contemplate the necessity of pasteurising- 
in Manchester?—No, we are entirely opposed to the 
practice. 

_ 7176. Why are you opposed to it?—We are opposed: to- 
it because it is unnatural, and we believe that it is 
injurious to very young children or invalids who are fed 
on it. 

7177. Why ?—That is on medical advice. 


7178. In what sense is it injurious?—It is less: 
digestible. 

7179. What does pasteurising the milk do to it 
chemically ?—It caramelises the milk sugar and it coagu- 
lates the albumen. 

7180. Is the temperature sufficiently high to cara- 
melise the milk sugar ?—It does ; it imparts that peculiar: 
taste. 

7181. I may be wrong here, but I understand—and IL 
have it on the authority of Mr. Faber—that properly 
pasteurised milk has no taint or flavour ?—I am afraid E 
cannot agree with Mr. Faber though. 

7182. You think it has ?—Absolutely. 


7183. Anyhow you have deliberately in Manchester 
decided not to sterilise or pasteurise ?—Yes. 


Mr. ALEXANDER RicHarp ANnpzERSON, called; and Examined. 


7184. (Professor Thorpe.) You are a Fellow of the 
Royal College of Surgeons /—Yes. 

7185. And you are surgeon to the General Hospital 
Nottingham /—Yes. 

7186. You have had some experience, I believe, in 
prescribing boracic acid'?/—Yes, I have. 

7187. And in observing its effects 7—Yes. 


7188. Would you kindly tell the Committee what that 
experience is ?—I began to prescribe boracic acid chiefly 
in cases of bladder trouble in the year 1892, and as I found 
it to do good in such cases I have continued its use since 
both in hospital and in private practice. When I began 
to prescribe it I was not aware that it caused any un- 
pleasant or harmful symptoms, and my attention was first 
directed to it by the patients themselves. My experience 
has been chiefly among adult males, and the drug has 
been prescribed in doses of from 10 to 20 grains three 
times a day. My experience has been that after taking 
the medicine in these doses the majority of cases within 
a fortnight will begin to complain of dyspeptic symptom. 
By that I mean such symptoms as pain, referred to the 
region of the stomach, uncomfortable sensations after 
eating, loss of appetite, weariness, giddiness, nausea, and 
in some cases actual vomiting and eruption on the skin. 
On discontinuing the medicine the symptoms quickly 
subside, and they reappear again when the administration 
of the drug is resumed. This has occurred so often in 
my practice that I am in the habit of telling the patients 
that the medicine will probably make them dyspeptic, and 
that when such symptoms occur it must be discontinued 
for a time until they are all right again, and then resumed. 
Since the 1st January this year I have prescribed boracic 
acid in these doses to 14 patients, and out of that number 
eight became so dyspeptic that I had to omit its use. The 
symptoms produced by boracic acid are not, as a rule, 
serious, and they always quickly subside when the drug 
is discontinued. But the dyspepsia in my experience is 
sufficiently pronounced to make life miserable, while it 
lasts, and at times it causes distinct gastritis, with re- 
peated vomiting. That, gentlemen, therefore, has been 
my. clinical experience of the administration of boracic 
acid. 


7189. Does that experience lead you to recommend that 
the use of boracic acid in the relatively small quantities 
m which it is present in milk as a preservative sculd be 
prohibited ?—Yes, for this reason, that I take it the 
average amount of milk adulteration with boracic acid is 
about five grains to the pint. If a healthy adult takes a 
small quantity of milk twice a day the amount of boracic 
acid in it would be of no detriment to him whatever, but 
if you take the case of a child two years of age the dose 


for a child of that age, according to the posological table 
which you will find in any work on materia medica, would 
be 25 grains three times a day—one-eighth of the other 
that is—that would be equivalent in a child two years. 
old to a dose of 20 grains three times a day for an adult 
man. A child consuming two pints of milk boracised to 
the extent of 5 grains to the pint, would be getting 10 
grains of boracic acid a day, whereas the maximum dose 
for such a child would be 7% grains. Then, again, take 
the case of an adult, who is ill, and who has fever, and 
so forth, and who is fed exclusively on milk. If he took 
four pints a day, he is then getting 20 grains of boracic 
acid per day with his milk. His stomach being 
already very seriously disturbed, as in a case of typhoid, 
where milk is the chief article, or perhaps the sole 
article of diet, I say, in my opinion, that would be 
doing him harm rather than good. 

7190. When you say would do him harm rather than 
good, do you mean to say it would do him serious harm ? 
-—That is a very difficult question to answer, but it cer- 
tainly has an irritating effect on the stomach, which, in 
the case of typhoid fever (speaking not as a physician, 
but as one practising wholly as a surgeon), I should 
unagine would he the very thing one wants to avoid. 

7191. In the course of your experience as a practising 
surgeon, you have used boracic acid outwardly as an anti- 
septic, I suppose ’—Yes ; but not to any extent, because 
it is a very feeble antiseptic. We use stronger antiseptics 
when they are wanted. I use boracic acid very little. I 
use preparations of mercury more. 

7192. You have had no experience of skin eruptions fol- 
lowing from the use of boracic acid as an antiseptic in 
surgery, nave yon ?—No, not as an antiseptic. 

7193. (Dr. Bulstrode.) At the hospital at which you are 
surgeon, is it the custom to have the milk examined for 
preservative ?—Yes. 

7194. How long has that been so?—About six months. 

7195. At whose suggestion, or as the result of whose 
experience ?—At the suggestion of the Medical Com- 
mittee. 

7196. For what preservatives is the milk examined ?— 
That Iam not sure of, but it is done by the City Analyst, 
and he sends in his report to us that it is free from pre- 
servatives or otherwise, but boracic acid is within my 
knowledge one that he tests for. 

7197. Do you regard it as an important matter to phy- 
sicians and surgeons in hospitals that they should know 
whether their patients are taking drugs in their food, 
some of which they have been in the habit of prescrib- 
ing ?—Certainly. 
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7198. It may tend to stultify the position of the physi- 
cian unless that is done?—Yes; there was a very 
marked case that gave rise to the analysis of milk in 
question; but I do not know quite whether this is a 
thing that ought to be made public, because the milk- 
89 might easily be traced, and it might reflect upon 
him. 

7199. I think the Committee is already aware of that 
fact. I think one of your colleagues here pointed out to 
us that within his own knowledge he treated a case, I 
think it was in the hospital of Nottingham ?—That is the 
case which I am referring to. 


7200. (Dr. Tunnicliffe.) It was the case of one child 7— 
Yes. 


7201. (Dr. Bulstrode.) That is the case you are basing 
your statement on?—What statement. 


7202. The statement you were giving as an illustration 
of the danger of the indiscriminate use of these preserva- 
tives in relation to the medical practitioner 7/—Yes, that is 
one instance. 


72035. Can you supply others. We have had that in- 
stance before us?—I have had no experience practically 
of the adulteration of food—I mean of boracic acid 
in food, causing harmful symptoms. 


7204. Then on general principles you think it desirable 
that the physician should know whether or not the milk 
which is supplied to his patients contains drugs which he 
may be prescribing for them professionally 7—Certainly. 
If my clinical experience is worth anything at all a child 
taking 10 grains of ‘boracie acid a day in milk, which it 
may very well do, ought to be made seriously dyspeptic 
by it. 

7205. Are there any conditions which contra-indicate 
+he use and administration of boracic acid?—I think it 
~would do harm in any disease associated with fever, where 
the stomach and intestines are already in a state of irri- 
‘tation, such as typhoid fever, for example. 


7206. Do you think in typhoid fever that boracic acid 
should be administered with caution?—Boracic acid, I 
think should. It is contra-indicated, because it is an 
irritant to the mucous membrane of the stomach and 
the intestines too. I am convinced of that. 


Dr. Pirie ScHIDROWITZ, 


7216. (Professor Thorpe.) You are Doctor of Philosophy 
of the University of Berne ?—Yes. 


7217. You are Fellow of the Chemical Society; member 
of the Society of Public Analysts, of the Society of Chemi- 
«al Industry, of the German Chemical Society, and you 
are author and joint author of various papers and treatises 
wn chemical subjects, and you have had some years’ expe- 
rience as an analytical and consulting chemist ?—Yes. 


7218. I believe you wish to offer evidence before this 
Committee on the use of preservatives in beer and milk? 
—Yes. 

7219. You have already given evidence, I believe, before 
the Pure Beer Committee ?—Yes, before the Beer Mate- 
rials Committee in 1898. 


7220. That evidence included evidence on the use of 
preservatives in beer, did it not ?—Yes, it did. 


7221. The evidence, therefore, that you wish to give 
on beer to-day is here in the Blue Book, is it not ?—~Yes, 
it has practically all appeared with regard to beer, but not 
with regard to milk. That is quite apart from the other. 


7222. Then under those circumstances I do not think 
it is necessary to take you over that evidence, as it is 
already in print and available to us ?—No, perhaps not. 
(See App. No. 54.) 


7223. Then we will turn to the question of preservatives 
in milk. What have you to tell us now in respect to the 
necessity or otherwise of using preservatives in milk I—I 
recently had an opportunity of making some experiments 
with regard to the refrigeration of milk which I think 
might be of interest to the Committee. I do not wish 
to| give any evidence as to whether preserva 
tives are harmful or not. It is not a matter for me at all. 
I wish merely to bring these experiments before the Com- 
mittee. I think they tend to show that if milk is properly 
refrigerated—whether that is practically possible or not 
I do not wish to say—there is no need for the use of 
expressed in the subjoined tables (see Appendix No. 35), 
according to Thorner, as degrees of acidity, that is the 
quantity of one-tenth normal alkali necessary to neu- 
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7207. That being so, you would object to the indis- 
criminate use of boracic acid in milk ?—Yes. 

7208. Can you tell us any other conditions under which 
the administration of boracic acid is contra-indicated ?—I 
think in the case of a complaint, where a person is already 
ill, or so seriously out of sorts from any disease that he is 
put on a milk diet, it should not be administered. Taking 
adult males, as I have already said, a man may take 
from 15 to 20 grains of boracic acid with his milk daily, 
and I cannot conceive an illness, associated with fever 
in the case of a person so seriously out of sorts, that be 
already had to be put on a milk diet, in which he would 
not be rather harmed than otherwise by its administra- 
tion. 


7209. Would you give boracic acid in the case of acute 
nephritis /—It is rather outside my province to treat acute 
nephritis, as I am practising as a surgeon ; but, personally, 
if I had to prescribe for a patient of that sort, I should 
not give it. I should not expect any good to result from 
1t. 

7210. Have you any experience as regards the use of 
other preservatives than boracic acid ?—Practically none. 


7211. Have you anything to tell the Committee as to 
the use of salicylic acid?—My experience is not worth 
much. I have prescribed salicylate of soda, but that, of 
course, itt any considerable dose produces very distinct 
symptoms—noises in the ears, and so forth—and you can- 
not continue the use of that beyond a certain point. 


7212. Is that due to the drug itself ordue to the im- 
purities contained in it?—I think to the action of the 
drug itself, 


7213. (Dr. Tunnicliffe.) Would you regard the treat- 
ment, for instance, of infantile diarrhcea by boracic acid 
in suitable doses as being bad treatment ?—Yes, I should 
say it was. Do you mean as an intestinal antiseptic? 


7214. Yes?—I think in small doses it could produce 
no antiseptic effect whatever. It is very difficult to 
sterilise the urine ‘with 20-grain doses. I do not think 
it could prcduce the desired effect given as an antiseptic. 
It is a very mild antiseptic, and you would have to give 
good big doses to get any antiseptic effect. 

7215. You think its irritant action would be out of all 
proportion to its antiseptic action ?—Quite so. 


called ; and Examined. 


7224. Would you just tell us what the experiments are ? 
—I recently had an opportunity of taking and examining 
some samples of genuine milk, both cooled and uncooled, 
the temperatures of which were controlled from the time 
of milking and cooling up to the point at which the milk 
turned sour, or, rather, reached a certain point of acidity, 
or coagulated on being immersed in boiling water. Ex- 
periments were made (@) with milk which had been cooled 
to 10deg.—10-5deg. Centigrade immediately after milk- 
ing, and (b) with milk which had not been cooled. Before 
I go to that, would you care for me to read out the refer- 
ences which I have with regard to the work which has 
been done on the refrigeration of milk? 


7225. I think we have had practically all the historical 
part of the matter already brought before us, so if you con- 
fine yourself to your own experiments it will be better ?— 
Certainly. The milk was transported from the country 
to London in a specially constructed churn provided with 
a water jacket and a maximum and minimum thermometer, 
and the experiments were started as soon as possible after 
the arrival of the same. In each case the milk was divided 
into two separate batches, one of which was kept at a 
temperature of 15deg. Centigrade, the other being in- 
cubated at 25deg. Centigrade. Each batch consisted of 
five samples: @ being milk without any addition of pre- 
servatives ; b containing formaldehyde 1 to 50,000; c con- 
taining formaldehyde 1 to 25,000; d boric acid 1 to 
3,000 ; e boric acid 1 to 2,000. Ido not suppose it is 
mecessary for me to say why I took those quantities in 
view of the evidence which has been already given before 
the Committee ? 


7226. No, I think not?—From time to time 25 cubic 
centimetres of each sample were taken out of the contain- 
ing vessel (glass bottles stoppered with cotton wool), 
diluted with 50 cubic centimetres of distilled water, and 
titrated with one-tenth normal alkali, using phenol- 
phtalein as anindicator. The results of these titrations are 
expressed in the subjoined tables (see App. No. 35), ac- 
cording to Thorner, as degrees of acidity, that is the 
quantity of one-tenth normal alkali necessary to neu- 
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tralise 100 cubic centimetres of the milk. I have not 
expressed it as lactic acid, as the acidity of the milk is, 
to a great extent, not due to lactic acid, at any rate in 
new milk. There is practically no lactic acid at all in 
the latter. Of course, I am not giving that as informa- 
tion to the Committee, but merely as an explanation of 
why I did not give the acidity in terms of lactic acid. 


7227. As the reason why you did not express the 
acidity in terms of the normal amount of lactic acid t— 
Quite so. According to Thorner milk coagulates on boli- 
ing when the acidity reaches 25deg., but in the milks 
examined by me the coagulating point was somewhat 
higher, being roughly between 26 and 26deg. Preserva- 
tives apparently slightly raise the point of coagulation, 
The following are the details of the experiments. 


7228. Perhaps you will briefly summarise what your 
tables indicate?—The first experiment made with the 
mixed evening milk of eight healthy cows, two Jerseys 
and six Shurthorns, on a diet of mangels, hay, barley 
meal, and equal parts of cotton and linseed cake, was 
strained, and then rapidly cooled to 10-5deg. Centigrade. 
I may say that I actually saw the milking. The milk 
was then brought up to London by myself in the water- 
jacketed tin alluded to above. The maximum tempera- 
ture attained by milk prior to starting experiments was 
10°5 Centigrade. The experiments were started nineteen 
hours after milking, and the initial acidity of milk was 
14-7deg. In the second course of experiments 
the only difference was that it was morning milk 
instead of evening milk, and the milking vessels were 
scalded immediately prior to milking. I was informed 
that the milking vessels were scalded from time to time 
as is usual, but I thought I would like to have them done 
immediately prior to milking in this case. The maximum 
temperature of milk prior to the experiments was slightly 
higher than before, namely, 1ldeg. Centigrade as com- 
pared with 10°5deg. in the first lot. In the third ex- 
periment the milk, morning milk, was not cooled in any 
way, but otherwise it was treated just as in the case of the 
first two lots. The maximum temperature prior to ex- 
periments was 29°5deg. Centigrade—that is to say, out- 
side the body, of course—and the minimum temperature 
22deg. Centigrade. 

7229. (Chairman.) What season was this?—This was 
done about six weeks ago. ‘The cows were stalled then. 


7230. (Professor Thorpe.) Now, what do you infer from 
these experiments—what do they seem to you to teach ?— 
The point at which the milk coagulates (measured by 
degrees of acidity) on immersing in boiling water 1s appa- 
rently somewhat affected by both formaldehyde and boric 
acid. The curdling point (matural coagulation) is very 
much retarded by both formaldehyde and boric acid. The 
degree of acidity is no absolute criterion of the quality of 
the samples. This applies chiefly to the samples contain- 
ing preservatives—that is to say, a milk may have a rela- 
tively low degree of acidity and yet not be fit for cun- 
sumption. Both formaldehyde and boric acid appear to 
exercise a selective influence on the organisms which pro- 
duce changes in milk. This is illustrated by Experiment 
II., where apparently some organism possessing the power 
of causing a peculiar stench in milk was present. I can- 
not say how that organism, which I imagine was present, 
got there, as the cows were well in each instance, and 
they were healthy cows—there is no doubt about that. 


7231. Do you regard it as an abnormal organism, or as 
one that ought to be present in milk?—Abnormal, I 
should say. In the case of the unpreserved (blank) 
samples, this smell did not become apparent, probably 
because the growth of the lactic acid or other normal 
bacteria kept the former from developing. On the other 
hand the sample containing formaldehyde 1 to 25,000 
displayed a most unpleasant odour when the degree of 
acidity was still much below the ordinary limit. This 
odour became gradually less strong as the degree of 
acidity increased ; and when the sample finally curdled, 
had quite disappeared. The phenomena noted above 
corroborated the evidence on these points already in 
existence. I do not desire to generalise widely from the 
facts recorded above, but they appear to confirm the 
opinion held by authorities with regard to adequate re- 
frigeration in the first instance, and to the storing of 
milk at a moderate temperature in the second. I may 
say I have not had an opportunity of seeing all the evi- 
dence given before this Committee, but I do not know of 
any actual experiments which have been made with regard 
to the cooling of milk in connection with the use of pre- 
servatives. 

7252. You mean as to the necessity of dispensing with 
them when the milk is cooled ?—Yes, I mean parallel 
experiments. / 
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7233. We have had a good deal of evidence on that 
point both direct and indirect /—My experiments tend to 
prove: (a.) That milk taken under rational conditions 
trom healthy cows, may, if cooled after milking to 10— 
11° Centigrade, and subsequently stored at the moderate 
temperature of 15° Centigrade (a temperature which 
should cause no difticulty except, perhaps, in exceptionaii, 
hot weather), be kept sweet for about sixty hours after 
muking. That milk which has not been cooled, but 
otherwise treated in the same way, will not keep for more 
than roughly half this period. ‘'Yhat milk whiecn has not 
been cooled cannot be kept for the same period as cooled 
miik (without preservatives) even by the use of formai- 
dehyde in strength 1 to 50,000 or of boric acid 1 to 2,000, 
and that although the use of 1 to 25,000 formaldehyde 
keeps down the acidity even in uncooled milk (kept at 
15°) for a very long time, yet it by no means follows that 
the milk remains normal or fit for food purposes. That 
miik which has been cooled in the first instance to 10-11°, 
but is subsequently exposed to a high temperature, will 
not keep longer than thirty to thirty-five hours after milk- 
ing, or ten to twenty hours after exposure to a high tem- 
perature (summer heat), and that under these conditions 
relatively large quantities of preservatives are ineffective 
over any length of time. That milk which has not been 
cooled, and is subjected to a high temperature will only 
keep for a very short time (ten to twenty hours after 
milking), and that under these conditions also preserva- 
tives are of little use. I may say that although the 
numbers given in the above remarks would naturally vary 
with different milks, yet I believe that broadly speaking 
they would hold good within reasonable limits. I believe 
that a regulation providing for the adequate cooling of 
milk for sale (I would suggest 15° Centigrade as a mini- 
mum) would be of very great benefit. I have said 15° 
Centigrade, on account of the work of Soxhlet and 
Enopf, who showed that above 15° the multiplication of 
organisms becomes very rapid, while below 15° it is 
moderate. 

7254. Then, if we may generalise from the whole of 
the evidence you have given us, the inference ig this: 
that you say provided means are taken for the adequate 
cooling of milk, you see no reason why the common pre- 
servatives which are mentioned should be used ?—Yes, 
that is what I wish you to infer from my evidence. 


7255. (Chairman.) When you say that you recommend ~ 
regulations for the adequate cooling of milk, do you mean 
statutory regulations ?—Yes, quite so. I mean a legal 
measure, passed and enforced for the cooling of milk. 


7256. Immediately after milking?’—Yes, immediately 
after milking. 


7257. It would be rather difficult to enforce, would it 
not ?—I think in some cases there might be a difficulty, 
but I do not know that there would be any great difficulty 
in cooling to 15° if there is an adequate water supply. 

7238. I do not mean in that respect ; but it would be 
rather difficult to enforce the regulation. How would 
you propose to enforce it over a district supplying a 
creamery where you could not have inspection in each 
part to see that the regulation is carried out?—I should 
think a visiting inspector would be sufficient to control the 
matter if the water supply is adequate, and if the cooling © 
apparatus is adequate. 

7239. Who would appoint him? What I mean is it is 
no use making recommendations unless you have seen 
how they can be carried out?—I quite see that, but at 
the same time I do not know that I am fully qualified to 
give any opinion as to how they should be carried out, but 
I do not see any very great difficulty in carrying them out 
if a law were passed that milk should be cooled to such 
and such a temperature. Then I suppose anyone who 
had not an adequate water supply would not be able to 
continue sending his milk up to the creamery or to the 
town as the case may be. 


7240. But I put the difficulty before you. Take a 
creemery which is supplied by 50, or 80, or 100 farms. 
How could you enforce the cooling of milk in all these 
small farms ?—I should start from this, that an adequate 
water supply is at present, I believe, supposed to exist in 
every dairy, and if there is an adequate water supply you 
would have very little difficulty in cooling the milk to 
15°. 

7241. But that is not the difficulty. I have not said 
that there would be a difficulty in cooling it. The diffi- 
culty would be in enforcing the cooling. However, if you 
recognise the difficulty that is all I want ?—I daresay there 
would be some difficulty, but I do not see that there 
would be an unsurmountable difficulty. 
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7242. It involves the appointment of inspectors /— 
Yes, quite so. 


7243. By whom are the inspectors to be appointed— 
by the Local Government Board ?—I take it that would be 
the proper body, but really I would rather not give an 
opinion upon that. 

7244. You have not ihought that out ?—No, I have not 
thought that out. 


7245. (Dr. Bulstrode.) May we take it that your ex- 
periments tend to show that the lactic acid-producing 
bacteria are less resistent to preservatives than other 
bacteria—there may be bacteria which may produce 
but results, but the presence of which is not detected 
by acidity ?—Quite so. 

7246. That is the drift of your evidence ?—Yes. 


7247. (Dr. Tunnicliffe.) I should like to ask just a 
question with regard to beer. Have the conditions in any 
way altered since the sitting of the Beer Materials Com- 
hedetyee regard to the use of preservatives do you 
mean 


7248. With regard to any condition whatever, as far 
as you know ?—I should say that the use of salicylic acid 
is decreasing if anything, but I do not know that there 
has been any other very great alteration since then. The 
use of sulphites is increasing—there is no doubt about 
that, and the use of salicylic acid is decreasing, but apart 
an that I do not think there has been any great altera- 

ion. 

7249. You have done nothing in the matter of pre- 
servatives in beer since the evidence before the Beer 
Committee, which you would like to bring before this 
Committee, have you—there is nothing fresh, is there ?— 
No, there is nothing fresh. 

7250. Now, with regard to the question of milk. Any 
regulations which might be enforced with regard to the 
cooling of milk at the time of milking would not be very 
potent if an arrangement were not made for cooling milk 
during transit, would it ?—I think that initial cooling would 
help a very great deal even if no special precautions were 
taken during tramsit, but it would certainly be a great 
deal better if precautions were taken during transit as 
well. If you reduce the temperature, say, to 15° to start 
with, by the time the milk reaches town, say, 40 or 50 
miles off, it will hardly get to a very high temperature ; 
at any rate nothing like the temperature that it would be 
at if it had not been cooled. 


7251. What I wanted to ask you specially was this: 
Do the remarks you make with regard to the use of pre- 


Mr. Henry Symons, 


7262. (Chairman.) You are a partner, I believe, in 
Messrs. John Symons and Co. ?/—Yes. 

7263. They are cider merchants /—Yes. 

7264, And you come to tell us what is the practice with 
regard to the employment of preservatives in cider— 
Yes. 

7265. Is it universal?—I do not know that it is uni- 
versal, but I think some of the best makers use a very 
small quantity. 

7266. What is the material they use?—Some use a 
little salicylic acid and some use saccharin ; some use the 
two combined, I think, and others use sulphite of lime 
or soda, and various other compounds are used, I think. 

7267. What do you mean by saccharin?—The soluble 
saccharin that is sold. 

7268. Do you mean a product of coal tar ?—Yes. 

7269. That is what is known as saccharin ?/—Refined 
saccharin. 


7270. I ask that because I have here a prospectus” 


setting forth the advantages of saccharin, and in par- 
ticular of the Tigress Brand ?—Yes, that is the same thing 
as soluble saccharin. 

7271. Is it the identical material ?—Yes. 

7272. Are you quite sure?—I consider it is. If it is 
what is sold by Messrs. Wilson and Salumon that is 
very much ine same. It is supposed to be made by 
another process, but I consider them to be very similar. 
I do not think it is used very largely. 

7275. Do you think it is necessary to use preservatives 
in cider ?—I think many speak against preservatives, but 
I may tell you I have studied the matter from Pasteur’s 


3017. 


servatives apply to the present haphazard method of 
treating milk by the railway companies?—To a very 
great extent certainly. I certainly think that if cooling 
chambers were provided, as they are, I believe, on some 
parts of the Continent, it would be a very great help, 
but I think the initial cooling of the milk is the more 
important matter. 


7252. (Chairman.) Why do you fix 15°?—I fix 15° 
because, in the first place it would be a temperature 
which would not be very difficult to attain, and in the 
second place because there have been some experiments 
made, as I believe I have said, by Soxhlet and Enopf, 
which prove that up to 15° the multiplication of organ- 
isms in milk is not very rapid, and above that it becomes 
very rapid, and there is a tabte which I give here of the 
period of coagulation after milking when kept at various 
temperatures. When kept at 175° it coagulates within 
three hours after milking ; at 15° within 88 hours, and at 
10° within 99 hours, so that there is no very great differ- 
ence between 15° and 10°, but there isa very considerable 
difference between 174° and 15°, and that is why I 
suggested 15° C. 


7253. 15° is higher than the normal temperature of 
spring water ?—Yes. 

7254. (Professor Thorpe.) 15° is the average tempera- 
ture in this country ?—Yes. I think spring water would 
be probably a little below 60° F. on the average. 


7255. (Chairman.) There would be no difficulty on the 
average in reducing milk to that temperature, would 
there ?—I think not, except perhaps in the very hottest 
weather, and that would occur very seldom. 


7256. (Dr. Tunnicliffe.) What is the maximum tem- 
perature that your maximum thermometer recorded during 
transit ?—In which instance. 

7257. In the maximum one ?—That was in the uncooled 
sample, of course. The maximum temperature recorded 
was 29°5°. 

7258. That is Centigrade?—Yes, Centigrade. 

7259. Was that in February or March ?—In March last. 


7260. In the cooled sample what was it ?—In the cooled 
sample the maximum was 11°, and that, of course, had 
been cooled to 10°5° ; it had only gone up about half a 
degree, and, of course, it was in a vessel which was 
enclosed in a water jacket. 

7261. So that really it was not comparable with the 
transit of milk under ordinary conditions for that reason, 
and partly from the season of the year?—No, hardly. 


called ; and Examined. 


researches in France in 1876. In fact, I read the book 
myself, and about 1880 or 1881 I wrote him to 
know if I should do right to publish it in England, and 
he wrote to say he was engaged for the French Govern- 
ment, and he declined to allow it, but I may say I have 
studied the matter for the last twenty-five years. I 
have studied the germ theory thoroughly, and I find that 
the judicious use of preservatives is good, but they must 
not be used to the extent that some people recommend, 
even the Germans or the French. If they are used 
sparingly under certain conditions, depending partly on 
the state of the liquor, and on the season of the year, 
and the state of the frutt, and the age of the cider, they 
are not harmful, but we ‘have to take all these things 
into consideration. My opinion is that where you have 
a cider that is rather low in alcohol, which some of our 
ciders are in some seasons, a very small proportion, say 
one-eighth of an ounce per pipe of 116 gallons, is a very 
small quantity, but still it has an effect. In the case of 
viscous fermentation—that is the ferment that causes the 
turbidity—I mean, of course, the sickfermentation, if 
the germs are allowed to grow in the liquid it is difficult 
under some conditions in the hot season or from climatic 
changes to prevent them growing, and if you use a very 
small proportion of preservative it is done to prevent 
their growth. I may tell you that now I am trying to 
separate some germs from different apples in order to be 
able to counteract the effect of the special germ that gives 
us the trouble—the putrid germ—or [I will not call it the 
putrid germ, but it is the one that gives the characteristic 
of sick fermentation. In fact, I have known the 
liquid to be good one day and by the next day to be 
sick of ferment. I do not believe in using preservatives 
to prevent acetic acid. I think if people get it it shows 
great negligence, and it would require a yreat deal to 
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prevent acetic fermentation. The vinegar ferment is, of 
course, stronger than the other, and hence it would 
require more to prevent it. 

7274. What produces sick beer or cider?—It is the 
wild yeasts or disease ferments—it is called viscous and 
sick fermentation. It is akin to putrid fermentations. If 
among those present there are any chemists they will 
be well aware I presume of that, and they w-ll under- 
stand it. I suppose some gentlemen here thorougaly 
understand fermentation, and those who do would say 
that if those ferments are found in cider or beer it would 
be advisable, if possible, to arrest their growth. If you 
get cider with rather a low percentage of alcohol and a 
good deal of body—that is, cider that would weigh from 
10 to 12lbs. per barrel, itis very difficult topreserve it. I 
may say I met Mr. Lott, of Burton-on-Trent, three or four 
years ago, and he was very much interested in what I was 
doing. You are aware that some apples resist decay very 
much longer than others, and if you take the germs from 
those apples that stand longest and use them in ferment- 
ing liquor containing unsuitable germs or those that are 
not very strong and healthy, but which are short lived, I 
have no doubt they would overcome and eat up, so to 
speak, or crowd out, the inferior ones. I may tell you 
that I find that the germs are first produced on the leaves, 
and I found out last year that each apple leaf. contains 
many different germs, and I have made cider from germs 
produced from one apple leaf that will be quite different 
in character from the germs produced from another apple 
leaf. 

7275. But at present you have not arrived at any de- 
finite solution?—Yes; through a series of experiments 
extending over many years. I remember I was one of 
the first to study it when I went out to America twenty 
years ago. I went out to America twice. We formerly 
shipped a good deal of cider there, and we thought of 
putting up mills, but when we shipped the cider we found 
it would not stand the carriage at all. I presume this 
will not be published—it is quite private here, I suppose. 

7276. You must not tell us anything you do not want 
to be published?—I should imagine that this inquiry 
should be private; you can hardly expect any one who 
has had a good deal of experience in fermentation to come 
and give away all his experience for nothing to be pub- 
lished to the world. 

7277. This is a public inquiry, and, therefore, you must 
use your discretion as to what you tell us?—Then I fear 


- shall not be able to go very far. 


7278. I gather that you have used preservatives hither- 


:to?—Under certain conditions. 


7279. What are those conditions ?—The conditions are 


that if you have a liquid, say, under a certain percentage 


of proof spirit, which you find on testing is unstable or is 


“likely to be when sent out for consumption. 


7280. But I cannot go into all these details ?—These 
are the things that should guide you in forming an opinion, 
if I may be allowed to say so. 


7281. I will tell you what I want to get from you. You 


_say that the use of preservatives in the manufacture of 
-cider ought not to be prohibited ?—I certainly think it 


ought not to be prohibited, but there should be limits 


_ given. 


7282. As to the quantity used?—As to the quantity 
used. Certainly it should be so, and that is very impor- 
tant. You know if you preserve fresh meat—taking a 
piece of pork—you would hardly object to sprinkling a 
little salt over it, or, in cheese-making, you would not 
prohibit salt which is used as a preservative. 


7283. I think we may dismiss that argument by the 
consideration that salt is a natural food, and although it 
is a preservative, it is not a preservative in a technical 
sense ?—No, I quite see that difference. I should cer- 
tainly object to a large quantity of preservative being 
ased; but under certain conditions it is certainly advis- 


-able to use it, because preservatives prevent poisonous 


fermentation, which is very deleterious for any one to take 
into one’s stomach. Salicylic acid is, in a sense, food, 
but that must not be largely used, and cider contains an 
acid which, to some people, is a specific almost for gout 
and rheumatism, and to others is quite the reverse. Sali- 
cylic acid, used in very small quantities, is a specific 
for gout, and certainly it would do more good than harm 
if it were used in very small quantities ; but it must not be 
used in the proportion that the Germans use it. 


7284. More good than harm to what or to whom ?—To 
the human body—to the human system. 


7285. Then you assume that everyboly would be better 
for a daily dose of salicylic’ “acid 7—No, I do not; but I 
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would rather have that than have cider liable to go wrong. 
A daily dose would be a very small quantity. The quan- 
tity would have to be so infinitesimal that it would be 
easy to get over the purpose required, that is to prevent 
this putrid fermentation, if I may call it so. We do not 
use it universally, but only at certain times, because, as 
you know, things change, and the seasons change, and the 
fruit is different. Half the quantity that we use would 
be taken up in the wood and the lees, and our sider would 
only show a trace. The main portion woidd go into 
the cask to preserve the wood and kill the bad 
germs in the wood, and be taken up with the lees. So 
that as the cider came up to the public it would only con- 
tain a trace. But we do not use it universally. You 
were speaking about prohibiting it, and I say I certainly 
think that there would be an cbjection to prohibiting the 
use of it, because I believe it does more good than harm ; 
but I suggest that yon should have a standard, and that 
you should not allow more than a certain quantity. 


7286. Can you state any limit?—Yes. I would say it 
should not be more than from half an ounce to an ounce 
per 116 gallons. 


7287. Of what ?—Of salicylic acid. It is a very, very 
small quantity. 


7288. And what of saccharin ?—Of saccharin from one- 
eighth to a quarter of an ounce. 


7289. Do you think that that is a proper use of saccharin 
as given in the prospectus to which I have referred ; it is 
recommended for cider, and for beer, amongst other 
things. It says: “As a Cure for ‘Sick’ Beers. Even 
when such a dubious lot of beer already begins to show 
signs of incipient ‘taint,’ there may yet be time to save 
it by quick action in introducing, as may be needed, from 
one to two ounces of saccharin (‘ Tigress’ Brand) per 500 
gallons, and thereby arresting the souring process and 
at once making the beer drinkable and marketable” ?— 
It would be too late to do it once fermentation has set in. 


7290. And that would apply to cider also?—-Yes; and 
I should say we should not use it in the manufacture, 
but after the manufacture, and before it is sent out to 
the public. Most of it would go off, and some short time 
of from one to three months before it is sent out to the 
public I should advise it being used. A great deal would 
go out into the lees and into the wood, and purify the 
lees and purify the wood. In making these preservatives 
people use sometimes more than they should do, 
and, therefore, I should thoroughly recommend 
that there should be a limit placed upon its use, and if 
there is more than that limit shown there should be action 
taken. As to salicylic acid, I ought to mention that I 
found it a good preservative in certain cases, although we 
do not use it universally ; but when it came before the 
Courts in 1886 the decision was given against the prose- 
cution. A number of experts showed that it did more 
good than harm, and the case was dismissed. I go on 
that. There was a sufficient number of experts called to 
show that the salicylic acid used in cider did more good 
than harm, and so the case was dismissed—there was no 
decision against it; and, therefore, one would naturally 
suppose after that that it would be right to use a certain 
proportion of it; but it would be only the very best 
makers» who understood the business ‘that should be 
allowed to use it. 


7291. You are indicating rather difficult lines for legis- 
lation, are not you?—Yes, certainly. 


7292. Would you have a competitive examination in 
cider-making before anybody was allowed to use preserya- 
tive 7—No, I should not do that ; but our process is more 
difficult than brewing, because it varies more. 


7293, Are’ you aware that evidence has been given 
before us on behalf of the cider industry that it is quite 
possible to make cider and perry without preservatives? 
—I have heard of a gentleman being here who said that, 
but he has not had very much experience yet. 
leigh, where they have been making it this last year, a 
large proportion of cider went bad. The time may come 
when we shall be obliged to use them in order to geé 
to perfection. If you get a thing up to perfection, the 


At But-_ 


< 


thing being very sensitive, it is like fever amongst cattle 


—very often it attacks the best beasts; and so if you get 
a very delicate beverage working up close to the maxi- 
mum in regard to sweetness and palate flavour, it is most 
likely to go wrong when the fermentation takes place from 
this particular germ. 

7294. (Professor Thorpe.) I suppose you would not say 


that the bacteriology of cider manufacture was quite as 
—I think it is not quite. 


MINUTES OF 


7295. I suppose you are aware that it is now generally 
recognised that the reason why beer goes wrong in fer- 
mentation, or in its after-fermentation, is due to the 
presence of foreign organisms—what you call germs ?— 
Yes. 

7296. And that if care is taken to exclude those germs 
the evil to beer does not arise /—Yes. 


7297. Perhaps you are aware that now a large number 
of the breweries make what they call pure cultures ?— 
Yes. 

7298. And that they can obtain these things commer- 
cially 1—Yes. 

7299. Using these pure cultures you know they find 
there is no necessity whatever to add any antiseptics or 
preservatives to the beer?—You can make a pure beer 
certainly from single-cell yeasts. I have some cider yeast 
<hat I got from Professor Jorgensen in tins five years 
ago, and it is living now, although he said it must be used 
immediately. I examined it about two months ago, and 
feund it well preserved, but it is the after influences that 
are important. 


7300. Let us do one thing at a time. Do you tell the 
Committee that the Copenhagen Institute is: now in a 
position to supply the pure ferment culture required in 
cider manufacture ?—No, I am not aware that it is. I 
sent some apple pulp to get some isolated pure yeast, and 
I made some isolated yeast myself ; that from Copenhagen 
was not so successful when tested under the same -ondi- 
tions and influences as my own selection, and consequently 
I discarded the use of it. 


7301. You have been able to identify an organism which 
is frequently concerned in the manufacture of cider then? 
—Yer, certainly—several. 


7302. If you conduct the fermentation of cider with 
this pure single organism, would the subsequent effects 
that you have described take place?—They vary very 
much. .Some cells—that is, some yeasts—are short-lived, 
and would die quickly, and if they die what becomes of 
the liquor. 


73035. Do you mean to tell us then that it is not 
possible to get a pure culture in the case of cider manu- 
facture in a manner similar to the case of beer /—You may 
get it, but unless suitable the yeastis made up to a certain 
gravity, under suitable conditions, and with the proper 
quantity of acid, and the same quantity of sugar, it 1s 
not likely to stand. Cider is not made as in a brewery, 
where you have one building, and all the temperatures 
can be made to vary, by cold and ice or cold air chambers, 
or cold or warm air. Cider is made in the open country 
in cellars, in which you get great variations in tempera- 
ture. Therefore, the conditions are not the same. 


7304. But the conditions could be at all events brought 
very largely under control, could not they?—They are 
largely under control, certainly ; but these yeasts vary. 
Each apple produces a different yeast. I have been 
trying to find out why one apple should be sour and 
another should be sweet, and I think that might be 
found out. I consider that it is the germ in the wood 
that makes the difference. I have gone, as I told you, 
so far as to find out that germs are on the leaves. 
Where do they come from—from the buds or the sap 
originally? It has always been known hitherto that they 
exist on the skins of the apple, and I have proof now that 
they come from the leaves to the apple. Now, where 
do they come from to get on to the leaves—from the 
ground or the body of the tree? I consider they come 
from the body of the tree, brought up with the sap. If 
they do, there is something still to be said, and there is 
still further to go, because these germs are very different 
from one another. I have lots of different germs. Some 
will make a staple article, and others will not make a 
staple article. But we wish to make a palatable drink 
that the public would like. Some like one flavour and 
some another, and now we shall have to find out and 
discover the causes of the differences, and that is the work 
of time. These things cannot be found out in a short 
time—in one, two, three, or even more years. I have 
been at it now for 20 or 25 years, I might say ; but we 
shall haye to discover a strong yeast that, if used, will 
militate against what we may call this sickness. I think 
I may tell you I have three now out of the dozen that 
might do. I can scarcely speak from experience of its 
use, as I have only been at it two years, and two years 
is not sufficiently long to investigate it and show that it 
can be done. But if it could be done, we should very 
rarely resort to the use of preservatives. You know, in 
our old match-making process suiphur is used. Now we 
take out most of that sulphur after it has had its cleans- 
ing effect by applying boiled or baked apples ; we put 
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in a certain quantity two or three times, and that 
absorbs the sulphur compounds. The lees and the wood 
take out some of it. After it has had its cleansing 
effect there is very little left in the cider. 


7305. (Dr. Bulstrode.) Why do you limit the amount of 
preservatives in the cider?—Because, if there is an 
extra quantity used, it is useless. It might do the con- 
stitution of some people harm—I cannot say it would ; 
but there is no use in it. I consider that if there is more 
than the proper quantity used, the manufacture has 
been faulty. 


7506. What other preservatives besides salicylic acid, 
saccharin, sulphite of soda or lime are used? How 
much soda is used ?—We should not use more than from 
an ounce to two ounces for a pipe. 


7507. Do many manufacturers use more than that ?— 


I do not know that they use any. Some do, I know, in 
America. 


_ 7508. You spoke just now of America. 
it much there ?—Yes. 


7509. How much do they use there ?—They use about 
a third more. 


7510. And in Germany?—I do not know what they 
use there. Of course, they use salicylic acid and sac- 
charin largely. 


7311. In what amounts ?—They generally use about one- 
third more than I have recommended. 


7512. Do you know the maximum amount of preserva- 
tives that has ever been used in cider?—No, I do not. I 
have never used at the very worst nearly as much as the 
Germans or Americans use. 


7513. Are we to gather from your evidence that you 
do not think that a proper regard for cleanliness would 
prove a substitute for the use of preservatives ?—No, L 
do not think it would. Certainly, cleanliness is of the 
utmost importance—it is a great thing. We use our racks: 
and cloths, and a washing machine with two men to do 
nothing else than cleanse the plant and utensils, and we 
have special machinery for doing it, because it is absolutely 
necessary that the plant should be kept clean. 


7514, (Dr. Tunnicliffe.) Are you aware of any work 
being done in this country upon the bacteriology of milk 
and cider upon the lines that are being adopted with 
regard to wine? I mean, is there any attempt being 
made to get the pure culture of the aroma-giving bacilli, 
and to add them after pasteurisation to the cider /—Yes ; 
I myself have done it very often. 


7515. With what success?—I have done it with vary- 


ing success. Some bacilli, I tell you, will produce an 
unstable liquid, and that is owing, I consider, to the 


Do they use 


yeast, if the germs are delicate or short-lived, and others. 


will produce a more stable article. 


They give different 
flavours. 


I have a score of different flavours, I suppose. 
7316. Where do the aroma-producing bacteria of the 
cider come from? Where do they grow principally /—It 


has always been thought that they grow upon the skin of © 
Last year I investigated the leaves, and I had’ 


the apple. 
separated several sorts of yeast from the leaves and the 
apple, and I thought to myself, ‘‘Where do they come 
from?” They were not only on the skin of the apple. 


I thought it was very interesting to see if there were any 


on the leaves, and I found there were different kinds on 
the leaves, and, as I say, I asked myself, “‘ Where do they 
come from to exist on the leaves? Do they come from the 


tree, or do they come from the ground, or do they come: 


from the air?” My impression is that they may come 
from the tree as spores, in the bud, in the sap, in the 
blossom. But that is a thing to be investigated. 


7317. But if that were thoroughly investigated, you 
would have no need for preservatives, because you could 
exclude those v.scosity-producing bacilli. That is the 
point I understand Professor Thorpe was trying to put 
to you?--Yes, I know; but it is very, very difficult to 
deal with. When you get a super-solution, which sweet 
cider is, having a gravity of about 10 to 12 pounds per 
barrel, and only with about 4 to 5 per cent. of spirit—say 
3 to 4 per cent.—it is extremely difficult to preserve 
that; and people will have the cider sweet. We sell 
three sorts. 


7318. When you see cider going wrong, do you add 
salicylic acid ?—No; I would not do that. I would do 
it before if at all. We have forcing flasks and an in- 
cubator for forcing, to see whether it contains these par- 
ticular germs, and if I thought there were any signs of 
it, or if there is a doubt about it, or if we think it is 
likely to be a warm summer, along with other considera- 
tions which I need not mention, we should act. 
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7519. That is what I say; when you have indications 
that the cider is going wrong, whether by the gross senses 
or microscopically, you wouid add salicylic acid ?—Yes ; 
but I will not say we have indications. We examine it 
before the indications arise. 

7620. But you must have indications in order to know 
it is going wrong /—You must have in the laboratory. 


7521. I say microscopically /—Yes. 
7522. And you add salicylic acid ?—Not always. 
7523. You add it as a preservative ?—We often do. 


7524. What do you say to pasteurising /—We have tried 
if ever so long since. I have pasteurised hundreds of 
hogsheads, but it does not work well. 

7525. It is the means commonly adopted abroad, is 
not it?—It makes it very flat ; it gives it a very insipid 
flavour. There is not much high-class light wine pas- 
teurised now. It would not be used in this country, 
although itis used in France and Germany. The English 
will not drink what the French and Germans do. 

7526. It is only the exception that you get these 
laboratory indications of cider going wrong ?—Yes, it is 
the exception ; we cannot always tell with certainty. 

7327. Therefore you would require only to pasteurise 
cider exceptionally 7—It would be too late to pasteurise 
it when it is quite ready for consumption like wine. Tre 
acidity in the cider would prevent it. You could pasteurise 
American or French cider with greater success than 
English cider on account of the greater acidity of English 
cider. It depends much on the soil it is grown on. 
Somerset is very different from Devonshire, and Hereford 
from Somerset. It is like the different breeds of cattle, 
for if you take a breed of cattle from one particular 
district and send it fifty miles away, it goes back, because 
the soil is not the same, and the conditions generally are 
not so favourable and the air is not so suitable. It is a 
breed of itself, which has grown up under certain condi- 
tions for a certain number of years, and it has attained 
perfection, and is found to be most suitable for that 
district. If you take a Devonshire Quarrenden apple it 
becomes different in colour if you send it to be grown 
in certain far distant localities. So you have to take 
all these things into consideration, and consider the 
situation. I do not advise, and I would noi have it 
said that I advised the use of preservatives alto- 
gether for cider, because it would make peopie careless 
in the manufacture of it. But I say, do not prevent 
honest manufacturers from using a small proportion in 
case of necessity, because it is beneficial not oniy to them- 
selves, but to the public, for if cider is sent outitis like 
beer; it is very largely consumed, and people are con- 
suming a putrid thing sometimes. TI will not say a putrid 
thing, but a thing analogous to that. It is like beer, and 
there were train loads of beer which went bad last year, 
and why, because very likely the makers had heen 
depending too much on pure yeast and working too close 
tc laboratory experiments which scientific men are some- 
times apt to do, thinking the same result may be 
attained under different circumstances, sufficient allow- 
ance not being made for outside influences. 


7328. (Chairman.) The cider industry is a very ancient 
industry, is it not ?—Yes, very. 
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_ 7829. But it is a progressive one—your knowledge in it 
is progressive ?—I think so. Our trade keeps just the 
same as it did. We do not increase very much in that 
respect, for, of course, there is undoubtedly a great dea! 
of competition. 

7550. But I mean your knowledge of the manufacture 
has increased, and is increasing 7—I think so, certainly. 


7531. You have not attained perfection yet?—I cannot 
say. It is very difficult to say what is perfection now in 
these days. I think we have almost attained that as far 
as keeping quality goes. We do by far the largest trade, 
and I can consider it is by having such a knowledge of 
ihe business so many years ago that has enabled us to 
attain this position. I know the time when we lost 
thousands of pounds, but by looking at it more scienti- 
fically we have overcome that. 


7532. Through your experience of the business, your 
knowledge of cider making has advanced /—Yes. 


_ 7335. Owing to the application of the results of bacte- 
riological research?—Yes. I may say our forefathers 
used to drink cider in a very rough and acid state ; but 
then they were living in the country, and taking plenty 
ot exercise in the open air, so that their stomachs could 
stand it—they could do with that acidity. 


7334. I was asking about the manufacture, and not 
about the consumption, and I repeat my question. 
During your experience, extending over 30 years about, 
I think you say the manufacture of cider has been very 
much improved. Is that so?—It is very difficult to say. 
I was reading a book dated 1828 the other day, and I 
thought to myself our forefathers were not fools. Tho 
writer recommended specific gravity of 1028 to 1udJ, 
which we find the best suited now for the public. So 
that in these early days there were some who understood 
their businers. 

7635. Then are you prepared to say that the only ad- 
vantage acquired during your researches bacteriological 
and otherwise is of no use?—I would not say that for a 
moment, because I know a lot of my old men, my old 
hands, know what would produce certain results, but they 
do not know why, and in my case I was not satisfied before 
I found out why those results were obtained. I saw 
them there working at it all their lives, and knowing 
exactly the process, and what will produce certain 
results, and knowing which is the best process to use in 
order to get these results, but they cannot say why these 
results are produced, but I can tell why they are pro- 
duced, and for a great many years I have known exactly 
from first to last both bacteriologically and chemically, 
why they are produced. Therefore, if science and prac- 
sice agree, you cannot do better, I say. But you know 
the seasons vary, and the fruit varies, and the tem- 
perature varies, and therefore I say it is very, very diffi- 
cult to tell what will be the result in a given case. I do 
not wish you to understand that I would advise the uni- 
versal use of preservatives. I should certainly say they 
shculd be used under certain limits, and let these limits 
be small. If you allow too much alcohol the acid becomes 
too pronounced or apparent, which would not please the 
public taste, and I daresay the Govenment would not 
wish so much alcohol as that to be produced. 
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Dr. G. Vivian Poort, M.D., called ; and Examined. 


7336. (Chairman.) You are a Fellow of the Royal 
College of Physicians and a Member of the Royal College 
of Surgeons ?—Yes. 

1337. You are physician to the University College 
Hospital /—Yes. f 


7558. Also Professor of Medical Jurisprudence and 
Clinical Medicine at the University College, London ?— 
Yes. ; 

7539. I believe you have directed some attention to 
the use of chemical preservatives in food?—I cannot say 
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that exactly ; my knowledge is that of a physician seei 
the effects of food. os Me ‘uns 

7340. Have you come to any opimon as to the possible 
effects of their indiscriminate use ?—I think that it ought 
to be not permitted to add any preservative to food, unless 
the nature of the preservative an dthe quantity added 
be fully stated. I think that, besides the positive harm- 
fulness of certain preservatives, the negative side of the 
question is most important ; that there ought to be no 
risk of mistaking preserved food for fresh food ; and that 
the want of fresh food cannot but have a very harmful 
effect on the health of the community—notably of 
children. 4 

7641. Does that arise in your opinion from the action 
of these chemicals on the digestion, either directly or by 
retarding digestion ?—I think it is impossible to say. I 
am making a plea, if I may put it in that way, for our 
ignorance on the matter. Scurvy is one of those things 
concerning which we are yet ignorant. I take scurvy in 
its broad sense. All that we know is that, when a com- 
munity is kept with the absence of fresh food for a long 
time scurvy results, and the general level of health falls 
in many ways. No chemist and no physiologist has yet 
given us a satisfactory explanation of the cause of scurvy, 
which is a very great fact ; all that we know is that if you 
keep 4 community on preserved foods too long it becomes 
scorbutic. It was thought at one time, as I need hardly 
remind you, that salt was the cause; but I think that 
is exploded. It was suggested at one time that if stock 
fish, that is to say, fish that were simply dried, were 
substituted for salt fish, that our sailors would escape 
scurvy ; but that again was found to be not true. It is 
‘the absence of fresh food in some form, notably fresh 
vegetables, and to a less extent, fresh blood or absolutely 
fresh milk, that leads to scurvy; it is those things that 
are anti-scorbutic. It is the fact, I believe, that a child 
at the breast has never been known to contract scurvy. 
I do not know what may happen in a community severely 
stricken, like beseiged towns and so forth; but that I 
take it is a fact which I find stated everywhere, that a 
child at the breast does not contract scurvy. 


7542. Do you draw any distinction between vegetables 
preserved aseptically and hermetically sealed, and vege- 
tables preserved by the use of a chemical?—Yes. I 
should say that those preserved by chemicals might be 
positively harmful, according to the chemical used. Those 
simply preserved aseptically would have no positive harm, 
although they might have the negative quality of not being 
able to keep off scurvy. 

7043. Is it not the case—it is a matter of popular belief, 
at all events—that preserved vegetables, bottled vege- 
tables do prevent scurvy ?—Yes, itis a matter of popular 
belief, but I think it has been found that preserved vege- 
tables have failed ; I think Nansen fourd that they failed. 
They have not the anti-scorbutic power of the actually 
fresh vegetable. It is well-known, of course, that the 
leguminous things—dried peas and beans—do not prevent 
scurvy, although of course drying the things is an anti- 
septic way of preserving; but that these leguminous 
plants, dried peas and beans, do not prevent scurvy, has, 
T think, been proved again and again. I should be very 
sorry to trust absolutely over a long voyage to preserved 
vegetables entirely, without some fresh meat, fresh blood, 
or absolutely fresh milk—I think there is a certain anti- 
scorbutic power in them. 

7344. It isa fact, is it not, that there is a much greate1 
immunity from scurvy generally, both at sea and on land, 
than there used to be?—Clearly ; and that is due, first, 
to the great precautions that are taken, and then the 
voyages are not so long. 

7345. Except when you go into the Arctic Circle ?— 
Of course. Lime juice seems to be one of those 
things which retains its anti-scorbutic power for a long 
time ; although occasionally it has been found that lime 
juice which has been doctored—I do not know with what, 
but with a preservative—has proved a bruised reed rather 
to lean upon for the prevention of scurvy. 

7246. Then in your opinion the object that ought to be 
kept in view is the supply of food to large communities 
in an absolutely fresh condition ?—Yes, certainly. 

7347. And there is a distinct difference between fresh 
food—— ?—And stale food. 

7348. And so-called fresh food, which is only kept fresh 
by means of a preservative ?—I should say most certainly 
there is a difference. 

7249. Again I will ask you to tell us anything that you 

hink bears upon the question ; I will let you take your 
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own line ?—With regard to milk which is a very important 
thing, if you add a preservative to milk which is perhaps 
tasteless, there is not only the harm done by the preserva- 
tive to the milk itself, but it very soon ceases to be fresh 
milk. Of course the milk which is drawn by a suckling 
animal from the breast of its mother, which has never 
been exposed to the air, which has never been lowered in 
temperature, the constituent parts of which have never 
been allowed to separate, we must look upon, I think, 
as a different thing from milk which has been artificially 
cooled, exposed to the air, whether before or after steri- 
lisation, and allowed to separate into its constituent 
elements. I do not think we can look upon those as the 
same things. Clearly it is the experience of all physicians 
and the experience of myself that children who have been 
fed in the natural way never manifest scurvy, and seldom 
manifest the rickety condition, It is when you get artificial 
feeding—and artificial feeding, of course, involves all 
those points I have raised, namely, the alteration of tem- 
perature, the exposure to air, and the separation of the 
elements—that you get those conditions. There are many 
adults who can take milk and cannot digest cream. That 
is a thing which has often come under my own notice, 
and it must make us pause in considering what the effect 
of separating the constituent of milk or allowing them to 
separate may be. What I am making is a plea for our 
ignorance that we do not go too much ahead of our facts 
and think that because a thing does not stink therefore it 
is fresh. There is a distinct difference in my mind. 

7550. I am going ‘to take you up on that observation 
that you think we must not go ahead of our facts. TI 
see in the synopsis of your evidence that you imply that 
certain conclusions—you do not draw them, because you 
say you are unable to define them—may be drawn from 
the consumption by wild animals of warm meat ?—A1] that 
I say about that is that it is a fact to make us pause ; I 
do not wish to go further. 

7551, Is it a fact, is it the case that animals that live 
on warn meat develop more energy than others ?—They 
develop a very extraordinary energy, as. you will have 
seen if you have watched, as I have, domestic animals— 
and I am quite sure you have. When, for instance, a cat 
is having a litter of kittens she shows an exceeding anxiety 
to get out and get live birds. The same thing with a 
bitch when she has a litter of puppies ; I have noticed 
several times the exceeding anxiety of the animal to get, 
out and get raw food. I cannot say more than that, and 
IT did not mean to say more than that. It must make 
us pause. Really all that I am asking for in my evidence 
is that we do pause and consider how ignorant we are 
on these subjects. 

7552. Is it mot a fact that some animals who live in- 
differently upon fresh meat and carrion develop an equal 
amount of energy—the golden eagle, for example ?—Does 
it live entirely on carrion? It takes fresh meat, does it 
not? 

7555. Yes, indifferently—it takes fresh meat or carrion f 
—That may be. That is not quite the point. Of course 
I do not object to people taking high venison or rotten 
cheese or anything they like, but I think we all want a 
certain modicum of really fresh food. I think every 
animal wants a certain amount of really fresh food. Our 
horses are turned out to grass once a year so that they 
may get some really fresh food, and it is difficult to say 
on chemical grounds perhaps, what it is that a horse 
gets by being turned out to grass; but I think it is a 
generally accepted fact that it is necessary. 

7554. I cannot accept that statement. I think if you ask 
any hunting man he will tell you that he regards the 
annual turning out of horses to grass as most pernicious 
to vigour. That old system is universally discarded now ; 
I can speak as an old hunting man?—Of course I have 
no right to push that, but I travel about in the country 
and see horses taken out to grass, and I know that they 
are turned out when they are sent into the country. We 
see how exceedingly greedy a horse is after a little fresh 
food. See what a horse will do for a fresh carrot, for 
instance. Do you give your horses fresh carrots ? 

7555. Yes ?—Perhaps the carrots may take the place of 
the grass. I do not say the grass is the best thing, but 
I take it that you, as a hunting man, always give your 
horses some carrots ? 

7356. Yes?—Very well then, the carrot, I think, takes 
the place of the grass. 

7557. I do not want to labour the point, only I think 
it must be admitted, must it not, that some animals living 
exclusively upon carrion, such as the vulture, possess ex- 
traordinary powers of endurance and flight, with an enor- 
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mous amount of animal energy ?—What do you mean by 
carrion ? 

7558. What the vulture eats?—The vulture eats fresh 
meat, does it not? The vulture will come to the body 
however fresh it is. 

7559. Its staple is carrion, because in the climate where 
the vulture feeds meat becomes carrion as soon as the life 
is out of it ?—You are taking me out of anything of which 
I have special knowledge, but one reads, for instance, that 
in South America an animal dies and the condors are 
there; although they may not be seen at the time, within 
a few hours. I should take it that a body eaten within a 
few hours of death would have some anti-scorbutic pro- 
perty—would have some element of freshness in it. 


75600. Possibly in this climate, but I do not think so in 
hot climates ?—I do not know. 


7561. I interrupted you. Will you kindly go on?— 
My statement to you is generally a plea that there ought 
to be no confusion between fresh food and stale food; and 
I go so far even as to include frozen meat in the category 
of food which is no longer fresh. We ought to know 
whether it has been kept a day or a month, or any length 
of time. Clearly my own experience is, and that of others 
is, that food preserved in that way loses its flavour. 
It all depends how long and carefully it has been 
done, but you do not always get the maximum amount of 
care with regard to temperature and so forth, and it is 
an undoubted fact that there is a great deal of frozen 
meat which loses its flavour and becomes flabby and gener- 
ally unappetising. Of course, the great factor appetite 
must never be lost sight of ; some things are appetising, 
some are not. A new-laid egg—I have taken that as an 
example—is appetising, and what the cook calls a shop 
egg to most of us is nasty ; we do not care to eat it, 
although we get very little else in London. The same 
with butter; a really fine sample of fresh butter is an 
exquisite thing, beautiful in flavour, and intensely appe- 
tising ; but I think we get very little of it in London. I 
should draw a very wide distinction between the two. I 
cannot say that one is poisonous and the other is not, be- 
cause that is not true ; and I do not want to be represented 
as saying that preserved foods of all kinds are not most 
necessary and are not most important articles of diet. 1 
am only asking that there should be no confusion per- 
mitted between what is really fresh and what is preserved. 


7562. In short, salt meat speaks for itself ?—Yes. 


7563. And these cryptic processes do not?—That is 
an excellent phrase—these cryptic processes do not speak 
for themselves. 


7364. On the other hand, I suppose you would admit 
that certain changes go on in milk inimical to digestion or 
to the general health which are arrested or retarded by 
the use of these preservatives ?—Of course, if the milk is 
prevented from going putrid that is a distinct advantage. 

7565. Or if the multiplication of noxious germs is pre- 
vented ?—-Yes, I quite admit that. But there is another 
side to the question. Take milk that has been heated, 
semi-churned, run through tubes, and so forth ; I cannot 
regard it as at all probable that that milk is the same as 
the milk drawn direct from the mammary gland of the 
mother into the mouth of the offspring, because in the 
latter case the milk drawn is really a living fluid ; it has 
never undergone any exposure at all, and clearly it is as 
a rule very much more digestible for the child. There 
are cases where the child cannot feed from the mother, in- 
digestion comes on, and we have to adopt artificial feeding, 
but those cases are exceedingly rare. When you come to 
the artificial feeding of a child, then the difficulties of 
digestion are exceedingly common, and you have to dilute 
the milk and alter the food and so forth. Then again 
there is the great danger of physicking a mother while 
she has got a child at her breast. If you give drugs to 
the mother or the wet-nurse the child is upset, notwith- 
standing the exceedingly small quantity of the noxious 
element which must be in the milk drawn from the breast. 
That again must make us pause, I think, as to the pos- 
sible effect of preservatives or chemicals added. 


7566. Now you have introduced a new element which 
has hitherto been advocated as an alternative to the use 
of preservatives. I understand you to be suspicious of 
the effect of pasteurisation?—No, I would not say sus- 
picious. I think that is putting too strong a term on it. 
I do not think we ought to regard milk that has been 
withdrawn from the body as at all a substitute for milk 
withdrawn direct from the breast under any circumstances. 
As to what the effect of pasteurisation may be, nothing in 
this world is entirely for good nor entirely for evil, and I 
guite admit the advantage of dherilising milk ; but there 
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may possibly be another side to the question ; it cannot 
be regarded as the same thing as fresh mik, 


7567. If you have a declaration as to the presence of 
chemical preservatives, would you also on the same 
grounds require a declaration as to the pasteurisation of 
milk?—I would. It might increase the sale, although 
certain people might hesitate to use it exclusively, thas 
is all. Sf milk had been pasteurised it ought to be so 
stated. 


7568. Do you hold any opinions as to the use and 
possible effect of colouring matters of various kinds in 
food ?—First of all, I cannot see why they should be 
used. Of course you have the very great danger that in 
place of the vegetable colouring, such as spinach and so 
forth, aniline colours may be used, and I should say they 
are all harmful—there is no question about that. It is 
a process anyhow not to be encouraged. I am told that 
colouring matters are added habitually to butter; 1 think 
really it ought to be stated. : 


7569. You are aware no doubt of the popular prejudice 
in favour of a uniform quality. A customer does not like 
his butter white one day and yellow the next ?—That is 
so, but still he ought to learn that nature is never the 
same—she varies ; and directly you get a thing of uniform 
quality the sensible man must know it has been doctored. 
Some years ago they advertised sherry of uniform quality 
year after year, quite irrespective of the alteration in the 
vintages, the climate, and so forth. That only appeals to 
me in one way—a uniformity of quality must very often 
mean that there has been some process adopted for making 
the quality uniform either in milk or in anything else. 

7370. We have had a good deal of evidence about the 
use of sulphate of copper in the colouring of green peas? 
—Thai is perfectly indefensible. 

7571. It has been urged that the quantity is so minute 
that it cannot hurt anybody. You do not believe that? 
—No, I do not. 


7572. I may take it you would reject it in any 
quantity, however small?’—In any quantity, just as I 
would lead, no matter how small. 


7575. (Dr. Bulstrode.) Your evidence would rather 
amount in a sense to an attack upon our urban conditions, 
would it not? It would have a tendency that way?— - 
Of course, our urban conditions make it so exceedingly 
difficult to get fresh food that it becomes exceedingiy 
important that the people should be able to know when 
they are buying really fresh food, even though they had 
to give a much higher price for it. 


7374, I suppose you will admit that, as we are at pre- 
sent tending, we must year by year, if the population 
goes on increasing, consume an increasing amount of 
preserved food of one or other kind /—Yes. 


7575. And therefore it comes to be a question as to 
what is the best form of preservation, rather than a 
question of getting absolutely fresh provisions ?—Of 
course, that goes without saying. I think that we want 
to find out the best mode of preservation. I say in my 
synopsis, and wish to repeat again, that preserved fovit 
must always have its legitimate place im all dietaries, 
and if the urban populations, as is evident, are getting 
more and more dependent upon preserved food, then 1 
think it is very essential they should know where they 
can get fresh food. 


7376. Your objections to the use of preserved food 
would to some extent be met by a due proportion of 
really fresh food, would they not?—Yes, clearly—a due 
proportion. But what that due proportion is I think we 
are not prepared to say yet. 


7577. Would you advocate the labelling of every means 
of preserving ?/—Yes. 

7578. Salt?—When it is necessary. You buy a ham 
and you know it is a ham, and know that it is preserved. 
That is a matter of common knowledge. We call a ham 
a ham and we call pork pork; but if you sell me a 
certain thing that is preserved as fresh pork then I think 
it ought to be stated. 


7379. You do not quite know what fhe ham is pre- 
Pigs with, do you?—No, it is a matter of flavour yery 
much. 


7580. Would you advocate that where salt is used as 
a preservative that fact should be statea!—I do not see 
why it should not. Let it be stated that the article 
contains 5 per cent. of salt, or whatever it may be. 


7581. And so with saltpetre, if there were any. Nitrate 


of potash in it—would you have that notified ?—I think 
so. 


MINUTES OF EVIDENCE. 


7582. Suppose substances are preserved by smoking— 
such as kippered herrings and so forth?—If you buy a 
kipper you know what it means. “Kippered” is a label. 
All I am asking is a label. I do not want to be 
Quixotic in my demands. 

7583. But we have to decide as to what is to be done, 
and the difficulty is are we to label smoked herrings, for 
instance? What is a smoked herring? What is the pre- 
servation due to?—It is due to the bodies in the smoke 
itself, I suppose. 


7384. (Chairman.) Bodies in the smoke to which the 
herrings often are not exposed?—Quite so. A great 
deal of fraud goes on even in these matters. 


7585. Are they not painted with pyroligneous acid ?— 
I believe so. I believe there are all kinds of dodges. 


7586. (Dr. Bulstrode.) Do you accept it that the pre- 
servation of those articles is due to traces of formic 
aldehyde ?—I do not know. 


7387. Supposing it were due to that, it would be neces- 
sary to label it, would it not ?—Certainly. 


7588. So with sugar. Would you label a thing which 
is preserved by sugar ?—Yes, to be quite sure it was not 
preserved with saccharine or glycerine. 

7589. Would you say so in the case of vinegar ?—Yes, 
to be quite sure that it has not got sulphuric acid. 


7590. You see no difficulties in carrying this labelling 
process out to its bitter end ?—I do not. 


7591. And so with milk and meat—you would label 
it all?—Certainly. I think it ought to be labelled. 
You ought to know when you are buying a frozen joint 
from an animal that was killed six months ago and 
when you are buying a really fresh joint from an animal 
that was fed on a farm at hand. 


7592. Is it not a very relative matter? You buy a 
joint from an animal which was killed yesterday ; that 
meat has been kept from decomposition by some means or 
other—either by cleanliness or by cold or by something 
else 7—Yes. ; 


7593. That will have to be labelled for you to carry 
out the thing to extremes, to be logical all through ?— 
I do not think a man ought to be allowed to charge 11d. 
a pound for frozen mutton and sell it to you as fresh. I 
think that is a fraud, and personally I do not think it 
as good. 

7594. You say in your synopsis “There can be no 
doubt that the fatality of infantile diseases (measles, 
whooping cough, tuberculosis, diarrhoea) is very largely 
dependent upon the state of the nutrition of the infant 
population.” Do you mean by fatality the number of 
deaths ?—Yes. 


7595. The mortality ?—Yes. 


7596. Do you think that the state of nutrition has 
anything to do with the receptivity to infection ?—Yes, 
I think it has everything to do with it. The state of 
nutrition has everything t¢ do with the vulnerability oz 
immunity of the animal. Look at the way dysentery 
was spread and other diseases in Ladysmith, for in- 
stance. You had there a population which was by force 
of circumstances starved—deprived of food of various 
kinds ; and when you get disease breaking out in a popula- 
tion of that kind it spreads, and is much more fatal, and 
it spreads much more rapidly than it does amongst a 
well-nourished population. 

7597. You think there is a correspondence between the 
receptivity to infection and the state of health ?—Clearly. 
I think there is no doubt about that. 


7898. Would you prohibit all aniline dyes?—In food. 


7599. Yes?—No, not if they were advertised ; caveat 
emptor, I would not buy them. 


7400. With regard to copper in peas, have you con- 
sidered the question of its solubility in the form in which 
it is administered in peas? What evidence would you 
adduce to show that in the form in which it exists in 
peas it is soluble in the human system. Supposing it is 
not soluble, it does not matter much, does it?—I cannot 
conceive that it is not soluble in the human system. 
Copper has been detected in the animal body by chemists, 
I believe, and it must have got there somehow. 


7401. It is not universally accepted at the present 
moment that it is soluble?—Is it not the fact—I am 
asking you if you will kindly tell me—that copper has 
* been found in the feathers of. certain birds, and to such 
an extent that it has been detected chemically. 

7402. (Dr. Tunnicliffe.) Yes, there is one instance in 
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which it has been found in the colouring matter of the 
feathers of a bird whose food was free from copper?— 
And the copper was there. 


7403. Presumably ?—It must have been soluble some- 
how? Sulphate of copper given in large quantities is 
an astringent, given in larger quantities it is an emetic, 
given in bigger quantities it will sometimes be a purge, 
and in larger quantities still it will be poisonous. I 
do not think it ought to be given. 


7404. With regard to the question of copper in peas, 
would your view be modified when I tell you that it is 
impossible to eliminate copper from our diet +~-Very 
well then, there is no occasion to add any. 


7405. It is added to peas for the purpose of fixing the 
colour, of course?—Yes. It gives the pea a colour 
which never belongs to it. So I think. You can tell 
them at once, I think by the eye. 
which serves to me as a warning. 
at dinner I do not take them. 

7406. With regard to the a priori probability of their 
being injurious to the consumer. ould the fact that 
it is impossible to eliminate copper from our diet in 
the same order of magnitude as is required to fix the 
colour of peas, in any way modify your view with re- 
gard to the probable effect ?—Not a bit, because I can- 
not see any use in putting the copper in. 

7407. That was not the point ?—It would not modify 
my views. 


It gives a colour 
When I get these peas 


7408. You still maintain that copper is injurious in 
any quantity whatever ?—You are putting a question 
to me which cannot be answered. For instance, if you 
take a very minute quantity of lead it is not injurious. 
You might give me so many milligrammes of lead, and 
produce no result ; but you know you cannot go on with 
it however small the quantity. I believe ultimately 
you produce lead-poisoning. 


7409. The difference I suggest is, that we can 
eliminate lead from our diet, but we cannot eliminate 
copper ; for instance, wheat contains copper, therefore 
the bread we eat contains copper ?—TIf it is in the wheat, 
therefore we are getting quite enough copper in our 
diet without having any added to the peas. Presum- 
ably, if that is the case, copper may be of some neces- 
sity to our bodies, if it is always in our diet. 


7410. In those circumstances do you think it would 
hurt us if we took 25 or 50 milligrammes more ?—I can- 
not see any reason why it should be permitted without 
stating the fact; that is all. I only ask for the fact to 
be stated, that is all I plead for that the fact should be 
stated—“ These peas contain so many milligrammes of 
copper.” I do not care what it is, but it ought to be 
stated. 


7411. You think that after stating it then, it would 
be caveat emptor ?—Certainly, you state what the article 
is and then caveat emptor. 


7412. I understand what you mean is you do not 
object to preservatives qud@ preservatives ?—Certainly 
not; preservatives which mean preserved food must 
always form a very important part of every national diet. 


7413. But you regard the use of preservatives as being 
one of the factors which may deceive the consumer so 
that he gets stale food for fresh ?—Quite so. 


7414. And you think any undue proportion of stale 
food might increase scurvy ?—Certainly. 


7415. But you are not prepared to differentiate 
between the conditons in stale food that produce the 
scurvy ?—No, certainly not. 


7416. For instance, you canont differentiate between 
frozen food, or between preserved food or sterilised 
food or pasteurised food, and so forth?—No, I am 
putting in a plea for our acknowledged ignorance upon 
that subject. 

7417. You are a well-known authority on hygienic 
matters ?—Yes. 


7418. It has been stated here that if preservatives 


were prohibited in milk the middleman would cease to 


exist, and there would be some difficulty in the big 
companies reaching the very poorest classes of the 
community—the people who want at odd times a half- 
pennyworth of milk in short—have you any view to 
offer upon that subject ?—The only view I have to offer 
upon that subject is this. Take the Colonies, where space 
is easily obtained. When you are founding a city, to 
have a certain amount of pasture ground and market 
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garden ground is of such obvious advantage in every 
way that it ought to be provided for by any municipality 
when laying out a city in a new country. That ought 
to be thought of. When you get your fresh food too far 
from your population it is a disadvantage all round. Of 
course, we have got to accept the conditions as they are. 


7419. The conditions amongst the poorer classes—and 
you know them practically—are very bad for the keep- 
ing of milk, even for twelve hours ?—Very bad. What 
happens to pasteurised milk after it has been kept in 
their filthy larders and places goodness knows. 


7420. Do you see in the fact that milk very often 
goes bad amongst those poor people, one reason for the 
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greatly increased use of conserved milks—tinned milks 
I mean by conserved milks ?—Clearly I do see that, and 
it is a great thing to give people milk which is fairly | 
wholesome; but I do draw a distinction between the 
milk as drawn direct from the breast of the animal and 
the milk which has been attended to in various ways, 
although I quite acknowledge, of course, the great 
advantage under our existing conditions of trying to 
find innocuous ways of preserving milk and all articles 
of diet. 


7421. You think there is no absolute reason why a 
chemical method should not be an innocuous one ?—No. 


7422. Noa priori reason that is ?—No. 


Sir LAupER Brunton, called ; and Examined. 


7423. (Chairman.) You are a Doctor of Medicine and 
Fellow of the Royal Society ?—Yes. 


7424. You appear here on behalf of the Royal College 
of Physicians /—Yes. 


7425. Has your atention been directed to the use of 
chemical preservatives in food ?—I¢ has. 


7426. To their prevalence and the possible conse- 
quences /—Yes. 


7427. May I ask what general conclusions you have 
arrived at ?—That it is almost imposible to prevent the 
use of preservatives, but that their use should be 
strictly regulated. If we do not use preservatives we 
run the risk of causing injury by food which is decom- 
posing ; but, on the other hand if we use preservatives 
in too large a quantity we may do harm through the 
preservatives themselves. Moreover it seems to me 
that by the unregulated use of preservatives we may 
possibly get a double danger—that from the drug itself 
which is used as a preservative, and that from the de- 


. composing food which may, in spite of the addition of 


a certain quantity of the preservative still undergo 
change, and become dangerous to health. 


7428. Taking as a type of perishable food the milk 
supply of a large town, do you think it possible to con- 
duct it without the use of preservatives ?—I do. 


7429. Do you think it would be desirable to do so ?— 
I think so. 


7430. Is there the danger in the extensive use of pre- 
servatives at present known to be carried on, that in a 
delicate article like milk they may enable the vendor to 
dispense with such precautions as cleanliness /—There is. 


7431. Have you formed any opinion as to the relative 
harmlessness or value of the different chemical preserva- 
tives ?—I have formed an opinion, but the data upon 
which I have formed the opinion are so imperfect that 
I should prefer not to express any opinion. As will 
appear from the synopsis, I think that many more 
accurate data are required before an, opinion of per- 
manent value can be found. I have also given in the 
synopsis the way in which I think the data should be 
acquired. 

7432. Would you kindly state it?—The data at pre- 
sent before us are imperfect. We are able to form 
opinions regarding the action of certain drugs from 
their administration either to animals or to men, but 
the length of time over which such experiments extend 
is too short to allow of a complete opinion being formed 
in regard to their action. 


7433. Do I understand that you mean the cumulative 
action of such a drug would not be thoroughly ascer- 
tained ?—The cumulative action, and possibly something 


more than the cumulative action, that is to say the con- . 


tinued action over a length of time, even though there 
should be no accumulation. To give an example of what 
J mean—if a man takes a little excess of sulphate of 
magnesia every morning, so as to cause rather too free 
purgation, there is no accumulation in the body of the 
sulphate of magnesia, but yet at the end of a year the 
gamtinued excessive use of the drug has given rise to a 
econaition of weakness which would not have been pre- 
sent but for this excessive use, and yet there has been 
mo accumulation. I thus distincuish between the cumu- 
lative effect and a continued effect. 


7434. To take the example of one common preservative 
—boracie acid; the amount of boracic acid which can 
be voided by the human subiéét in the course of 24 hours 


is limited, is it not ?—It is limited, but I do not know the ° 
limit. 
7435. That is one of the elements of uncertainty ?— 
Yes, that is an element of uncertainty. 


7456. Although you might know the exact quantity 
being taken by a human being, it would be impossible to 
know whether there was any accumulation going on ?— 
It would be difficult to know whether any accumulation 
was going on, and with the present data before us, it 
would be impossible to say whether any continuous, as 
distinguished from a cumulative, effect was being pro- 
duced. 

7437. What steps, then, would you recommend with a 
view to regulating the use of these chemical preserva- 
tives ’—I should recommend that, in the words of the 
Select Committee on Food Products Adulteration in 
their summary of principal recommendations No. 19: 
“An authority should be constituted who should act 
as a court of reference upon scientific and other ques- 
mons arising under the Acts, and who should be em- 
powered at their discretion to prescribe standards and 
limits of the quality and purity of food.” The data at 
present before such a board would be imperfect, and in 
order to procure such data, I think that it would be- 
necessary to insist upon the presence, nature, and pro- 
portion of preservatives in each article of food being 
notified by label or otherwise. By such notification in 
case of any symptoms arising in a consumer, it could 
at once be ascertained what amount of any given pre- 
servative he had been taking in the course of a day, and 
over what time this consumption had extended. By then 
comparing a number of such cases, one would be able 
to make out definitely what effect had been produced by 
any given preservative in given quantity in consumers 
of a certain age, sex, and strength. 


7438. You would then put in the power of the con- 
sumer the option of purchasing a fresh or a preserved 
article 2—I should assuredly. 


7459. I am not quite sure whether you have specified 
the exact constitution of the board which you think 
desirable ?—I did not; there were various recommenda- 
tions before the Committee, and I did not form a definite 
opinion except with regard to one point, and that was 
that as this Board would have to do much more with 
questions of pharmacology, medicine, and public health 
than with questions of chemistry, I consider that the 
medical profession were rather insufficiently represented 
upon it under the proposals that I have found in the 
previous evidence, and that the Royal College of 


_ Physicians in particular as being one of the most im- 


portant public bodies in medicine should be represented 
upon the Board. ’ 


7440. (Professor Thorpe.) That Board was originally 
suggested, I understand, by analysts ?—Yes, I believe so. 


7441. With a view of prescribing standards or limits, 


. as they are now called, with respect to what shall deter- 


mine adulteration in certain articles of food, and also 
with a view of prescribing methods of analyses which 
should be used in common by analysts who have to 
report upon the fact of adulteration. You have rather 
enlarged the scope of the Board, or rather you have alto- 
gether changed its character in your suggestion ?—No, I 
have not changed its character, but I have enlarged its 
scope. One would require to have upon it analysts who 
were thoroughly competent to understand the chemistry 
but you would also require to have upon it someone 
who understood not only the chemistry but the working 
of the proposed preservatives upon the human body. 
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7442. Your suggested Board seems to me rather as 
sanctioning 4 vivisection experiment made by the public 
on themselves at their own cost /—No, I do not think go. 
There may be two opinions in regard to the utility of 
chicory in coffee ; there are two very pronounced opinions, 
but I think that people should not be prevented from 
having chicory with their coffee, because I personally 
prefer the coffee without the chicory. I doubt very much 
wf many of the preservatives in very small proportion 
would be any more harmful than the chicory, although I 
think that in excessive proportion they would be harmful. 

7443. Then the object of your Board is practically to 
observe and to collect information respecting the action 
of preservatives /—The first process, of course, is ta get 
definite information, and the next is to act upon it; at 
present we want the definite information. We can only 
act upon imperfect information, because we have not got 
the data. We can act to the best of our knowledge at 
present, limiting the quantity of preservatives in any 
article of diet, according to the best of our know-edge ; 
but with the increased knowledge that we would acquire 
by observation we would then be able to issue definite 
rules, knowing then that we were right. At present the 
rules that we could issue would be such that we thought 
were right; later on they would be what we would know 
were right. 


7444. You have already stated that in the case of milk 
you incline rather to the prohibition of preservatives ?—1 
should be inclined, if possible, to carry on the milk trade 
without the addition of preservatives, and I think that it 
could possibly be done if the extension of the present 
methods of cooling were made absolutely compulsory. By 
the introduction of cooling, even into small shops, and by 
sterilising, it might be carried on without preservatives. 
But there also my information is to a certain extent de- 
fective, and I do not know how far it would be possble 
to carry on the sale of milk in the very poor districts of 
London without the addition of preservatives, nor whether 
by insisting upon the absence of preservatives entirely in 
milk one might not drive people simply to the use ot pre- 
served milk instead of the milk direct from the cow. 


7445. Can you inform the Committee if there is any” 


-evidence that the use of sterilised milk is injurious to chil- 
dren—properly sterilised milk, and milk which is kept 
sterilised—I mean sterilised per se?—There, again, one 
falls upon the question of opinion versus fact; we have 
no sufficient data to form a definite opinion, but you will 
find various men taking the one side and others taking 
the other. I have heard it stated, apparently very de- 
finitely, that sterilised milk was exceedingly injurious to 
children. For my own part I do not think it is. The 
only point that I can see about it is that sterilised milk 
and boiled milk as a rule is not relished by children in the 
same way that fresh milk is, but as for definite knowledge 
upon the subject I have not got it. 


7446. If it be the ract, as it has been represented to 
us, that at all events pasteurived milk can be obtained 
without any taint, or without any perceptible taste—is 
there any chemical change that you know of in the mi’k 
which would in any way render it injurious to children ?— 
There is none that I know of, but I need not mention to 
Professor Thorpe, with his knowledge of organic 
chemistry, that very slight chemical changes in albuminous 
materials—changes utterly beyond the power of any 
chemist now to detect—convert an innocuous substance into 
a deadly poison. Between deadly poisons and their anti- 
dotes no chemist could detect the difference; I mean that 
the differences between serpent venom and non-poisonous 
albumoses are so slight that I do not suppose it is possible 
for any chemist to tell the difference between serpent 
venom and innocuous albumose. The only way in which 
the point would be settled would be by inoculation into 
a living animal. 

7447. Is there any evidence that by raising milk, say, 
to the temperature of about 180 degrees Fahrenheit for 
a few minutes, there is any serious conversion of the 
albuminous matter in milk ?—We have now got to the 
limit of our physiological knowledge. As you know per- 
fectly well raising any fluid containing enzymes a very 
few degrees above a certain point would just make all the 
difference as to whether the enzymes remain active or 
not. Until we know more about the presence and action 
of enzymes in milk we cannot have any definite know- 
ledge regarding the effect of sterilisation. 

7448. I admit that it is thinkable; that it is conceiv- 
able; but I want to know whether from your own know- 
ledge or observation any such change as the destruction 
ef an enzyme, or the conversion of one form of proteid sub- 
stance into another one—perhaps not a soxivus form of 
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‘harmful in gout.” 


the proteid substance—has been observed to take place? 
—Not to my knowledge.* 

7449. (Dr. Bulstrode.) What would you regard as the 
least harmful method of preserving milk as far as your 
knowledge will allow you to state ; I mean including steri- 
lisation and the application of cold ?—The application of 
cold is the best. 


¥ 7450. You think that that would be the best means ?— 
es. 

7451. And the least harmful means) of 
—The least harmful. 


7452. Would you anticipate any bad results to milk 
from refrigeration, we will say ?—No, none. 
_ 7495. You know of no facts which point in the direc- 
tion that refrigerated milk may be harmful ?—None. 

7494. Is there a belief in the medical profession that 
refrigerated milk ig harmful?—I do mot think it is a 
general belief. 


7495. Not so general perhaps as that sterilised milk is 
harmful ?—I think not. But there I must guard myself 
for this reason, that although I have heard opimons ex- 
pressed by individual members of the profession I have 
taken no census whatever of the profession to know the 
numbers. 


preserving milk? 


7496. I rather gathered from your suggestions as to the 
constitution of this Board that you think this matter of 
preservatives an important one to the medical profession ? 
—Assuredly. 


_ 7457. Of course you have thought of this matter in the 
light of drugs which are prescribed by medical men being 
used indiscriminately in certain foods ?—Yes. 


7458. Do you see in that a danger to proper medical 
treatment ?—In the administration of certain of these pre- 
servatives there is a possible danger; I do not know how 
far it may be a certain danger. The possible danger is 
this: We know that certain drugs will counteract the 
effect of certain others, so that, for example, if you give 
an animal a lot of potash salts, and then administer 
barium the action of the barium is prevented—not en- 
tirely, but to a great extent, 


7459. In that way the practice of the physician might 
be stultified ?—Yes, but there again, as I say, we have 
not the data to work accurately upon. 


7460. Let us take, for instance, a physician who goes 
into a hospital, and prescribes to a patient 10 or 15 grains 
of boracic acid three times a day ; is it a matter of import- 
ance to the medical man, and to the patient, whether 
that patient may already be taking three times that 
amount /—Yes, I think it is. 


7461. A serious matter ?—T think so. 


7462. And so with other drugs, such as salicylic acid and 
benzoic acid, and other preservatives ?—Yes. 


7465. There is one question I should like to get the 
advantage of your opinion upon now, and that is the 
contra-indications for the administration of certain drugs, 
more particularly borax and salicylic acid. If I may read 
you an extract from your work perhaps you would kindly 
give us your opinion upon it—this is in reference to 
borax: “It has been supposed to have a special action 
upon the uterus, and has been employed in amenorrheea, 
dyomenorrhcea, and puerperal fever and convulsions. On 
account of its asserted power to increase the uterine con- 
traction it ought either to be avoided or employed with 
great care during pregnancy.” If that statement is the 
fact, is there not a danger that a very large number of 
child-bearing women may be at this time taking some- 
thing which, according to this statement, is contra-in- 
dicated ’—There is a certain danger of that. 


7464. Then with regard to the use of salicytic acid, may 
I just read you this: “Sometimes, however, the salicyl 
compounds so irritate the kidney as to cause album‘nuria, 
end evea hematuria; and they must be usel with great 
caution when given for this or other purposes if renal or 
hepatic disease be present, and in aged persons. inasmuch 
as under their influence there is an increase of the amount 
of uric acid waste, and they are apparently not diuretic. 
The salicylates are believed by some authorities to be 
Assuming that again to be true, do 
you see in that an objection to the indiscriminate use of 
salicylic acid ?—To the indiscriminate use certainly; and 





*This answer refers to the effect of raising milk to 180 
degrees Fahr. for a few minutes and not to the effect of 
prolonged boiling, which causes coagulation of some of the 
albuminous constituents with the formation of a scum 
on the surface.—L. B. 


Sir £. 
Brunton. 





“14 May 1908, 
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Str J. ink affords a very strong proof of the correctness anything of the sort to be used without declaration is most. 
Brunton. ery beans ra that ne ape ESA should not be allowed objectionable. But it has been said, I believe, as an ob- 
to be used without the person who is using them knowing _ jection to the declaration, that it would interfere with. 
14 May 1900. that he was taking them, because in the great majority of trade, and that it would interfere with various things. 
: sa ca cases salicylic acid will not produce those symptoms, but being sold. It seems to me that it would not do so in the 
there are certain individuals who might be thus affected. very least; all that would be necessary would be that 
Tf salicylic acid is allowed tobe used without its use being each article should bear a label stating that it contains 
notified to the consumer, he may be suffering from those such and such a preservative in the proportion licensed or 
symptoms, while he himself and his medical man are approved of by the Board or Committee which is pro- 
totally in the dark in regard to the cause of the symptoms, posed to be constituted; people would then take the 
whereas if it is notified that the milk or other food article of food readily enough, and there would be no: 
which he is taking contains a certain proportion of sali- interference with the trade, and there would be a great 

eylic acid the attention of the medical man would probably security for the consumer. 


be at once directed to the possibility of salicylic acid 7470. Isithore not.apracticaldi@calty in ileaameeee 

having been the cause of the symptoms. proportion of the drug or colouring matter used, inasmuch 
7465. Do you think it eminently desirable that the sa quantitative analysis is a troublesome thing to under- ~ 

milk supply to all hospitals should be examined for pre- take, and also that there may be a different proportion of 

servatives?—Yes, I do. the substance in one part of the consignment to another? 
7466. (Dr. Tunnicliffe.) I take it what you mean in —There ought not to be. 


regard to this Board is that this present Committee is 7471. Is that not very much the character of the sub- 
hardly in a position to get sufficient data to form an stance we have mentioned last, sulphate of copper; is it 
opinion upon so important a matter?—That is so. not apt to collect more in one portion of a parcel than in 
7467. And that, even supposing such a Board were another?—It may; but that could easily be stopped in 
appointed, the appointment of that Board might lead this way: if it were found to have collected in a iarger 
eventually to the prohibition of preservatives ?—It might. proportion in one part than in the other, and exceeded 
7468. Would you give to the Committee your opinion in one part the proportion allowed by the Board or Com- 
with regard to the probable injuriousness of very small mittee, the manufacturer should be held liable. He ought 
doses of copper, as an instance 25 to 50 milligrammes to have taken greater care to distribute his copper 
twice a week?—That question, I believe, has been very throughout the peas. 
thoroughly worked out; the presence of a minute dose of 7472. We are talking of a practical difficulty ; take our- 
copper is quite Imnocuous. friend opposite, Fortnum and Mason, he does not manu- 
7469. (Chairman.) That being your opinion on the use facture, he imports from abroad; would you hold him re- 
of copper, would you object to its employment as acolour- sponsible for an excess of copper in a bottle of peas /— 
ing matter without declaration?—Certainly, because al- Certainly; he would then come back upon the manufac- 
though the presence of that copper in that proportion turer, and the manufacturer next time would take good’ 
might be innocuous, I think that the principle of allowing care that the peas were up to sample. 





Mr. F. Mr. Freprrick Womack, called; and Hxamined. 

Womack. 

Me 7473. (Chairman.) You are Bachelor of Science, take it that I was chosen by the Committee of the School. 
Bachelor of Medicine, and Lecturer on Physics at St. to attend a meeting of the Committee here. I cannot 
Bartholomew’s Hospital and Bedford College, I think? tell the reason why they made the selection. Possibly 
—Yes. it was because I am associated with the toxicological ex- 


7474. You have directed some attention to the effects aminations for the County Council ; that is the only 
of some of the modern chemical preservatives upon the chemical work that latterly I have kept in touch with. 
consumer ?—Personally I have not had my attention di- 7483. Can you tell us anything as to the action of for-- 
rected to very many cases on my own account—I have malin in milk ?~Physiologically ? 


come across them rather by way of accident, but I know 7484. Yes?—No, I am afraid I cannot give you any- 
of a few instances where preservatives in milk particularly « spine from my pas experience. ; 


have caused some little derangement. 7495. D i ogee 

7475. Could you describe them to the mee iz aa bela calcd Peder 1 My mash pa hone | 
Two instances occurred in a family living at Haling, where ; , ‘hire 
the preservative was boracic acid added to milk. “In both *S that ib would. be highlysopjeckaaalt: 





father and daughter there was a considerable amount of 7486. For what reasons?—I think it would interfere 
digestive interference set up caused by the presence of with the formation of enzymes and the. bacteria which 
a comparatively small amount of boracic acid in the milk. are associated with the proper digestion of milk and other 


7476. Was it undoubtedly traced to that?—I think it foods. I think if it acts antiseptically im one direction 
was undoubtedly that, because as soon as they changed it probably will equally act\as a bactericide in others. 
their supply the symptoms practically disappeared. I 7487. Looking at the varying effects of different anti- 
myself tested the milk, and found that boracic acid was _septics and disinfectants, does it necessarily follow that 
present in it. the destruction of certain bacteria means the destruction 

7477. Do you know in what proportion the boracic acid of all bacteria?—No, I think not. 
was present /—No, I am afraid I cannot tell you now; it 7488. It would be possible that any given substance 
was a small quantity only. might act as an absolute disinfectant to certain bacteria 

7478. Is the opinion you have formed unfavourable to and might have no detectable effect upon others, would 
the use of these preservatives ?—No, I cannot say per- 1b not ’—Yes, certainly, I think so. 
sonally that it is in general, though there are just a few 7489. Do you think a substance like formalin might 
cases which I have lighted on of that character where act upon the secreting powers of the cells?—I should 


they seem to have been the cause of some derangement. think it certainly might if it were present in anything 
I cannot say that I have any strong feeling against the nore than a minute quantity. 
use of boracic acid or some other preservatives. 


7479. Should it be put under any regulation?—I think gf formalin upon the animal tissues?—Yes, certainly. 
if possible it would certainly be desirable to have regula- Qf course, I am speaking now generally; it would de- 
tions governing the use of any such bodies. pend very much upon the proportion a person used as a 

7480. (Dr. Bulstrode.) As a physician, do you see any _— preservative. 
objection to the indiscriminate use of drugs which are 7491. You think if it is used at all it should be limited 7 
used in practice ?—I am afraid I ought not to accept your. —Certainly. 
first suggestion “as a physician,” because I am not one. I 7492. Y ki £ of the “illLeff 
have only qualified as a physician, and I have never done Witte “a  echibaeea tae Auk d the Ee ects a 
any practising in medicine. I have devoted myself to Rn wide Nore 
physical science entirely. given medicinally,” and you refer there to Dr. Church. 

d ee ‘ ; What are we to understand by that?—Dr. Church par- 

fg Lecturer on physics is your correct designation? ticularly gave me an instance of cases in the wards where 
wrt ay: he had had occasion to give boracic acid in large quan- 


7482. In what capacity may we ask your opinion?—I tity, and where he had found that it caused considerable 
Pi 


7490. Do you know anything as to the hardening effect — | 
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derangement of the digestive processes. He implied in 
his letter to me, which I shall be very happy to show 
to the Committee if they care to see it, that in small 
-quantities he has not observed any injurious effect. 


7493. (Chairman.) You appear on behalf of St. Bar- 
tholomew’s Hospital /—Yes. 

7494. (Dr. Bulstrode.) Could you give us the amount 
in the cases in which it produces bad results ?—Dr. Church 
-said it was given in 15 grain doses. 


7495. To an adult?—He does not definitely say, but 
there is no doubt that he implies an adult. 


7496. Was it an adult in health, or what would it be 
_given for ?—That he did not say. 


7497. In how many cases did this occur ?—I will read 
the letter. ‘The letter is dated the 5th of May, and he 
says: “I have nothing to communicate with regard to 
‘boracic acid or formaldehyde. The former I have not in- 
frequently used as a medicine internally, and on one or 
two occasions large quantities have produced unpleasant 
symptoms, upsetting the digestion, and causing distate for 
food, but the quantities were far in excess of anything 
that would be suggested as a food preservative. If I re- 
member rightly the symptoms resulted from 15 grain doses 
every four or six hours.” 


7498. Are you aware that as much as 80 grains of boracic 
.acid have been found in a pint of milk ?—No, certainly not. 


7499. That would rather modify Dr. Church’s opinion, 
would it not /—Yes. 


7500. Then you mention the objection to formalin in 
milk and butter in connection with the names of Mr. 
‘Lockwood, Mr. Vernon, and the majority of the medical 
staff ; would you just amplify that ?—In most of the cases 
the letters I have received merely state that they have 
not any definite evidence to proffer to the Committee, but 
that they have themselves a feeling of objection to the 
‘presence of these bodies in either milk or butter. 


7501. But they furnish no evidence in support of their 
views ?—No, they gave me no clinical evidence at all. 


7502. You also state on your proof that there is no 
clinical evidence of the effects of small doses, and you 
quote Dr. Champneys, Mr. Bruce Clarke, and the majority 
of the staff ; would you explain exactly what that points 
to?—They merely stated in their letters that they could 
mot give me any definitive cases that had come under 
‘their own observation in the wards as to any ill results 
following from the presence of small doses of preserva- 
tives. 

7505. Did they tell you what good results had followed 
~the effects of such small doses ?—No. 


7504. From the evidence which you put before us may 
-we gather that the staff referred to are rather hostile to 
the use of preservatives ?—Yes, that was the general feel- 
‘ing, undoubtedly. 

7505. Was it also the feeling that there was an objec- 
‘tion to the use of milk preserved by drugs; in hospital 
practice many of those things such as boracic acid and 
salicylic acid are drugs prescribed to patients; did they 
feel that their indiscriminate presence in a food like milk 
ought to be regulated ?—That was certainly the general 
feeling; one or two wrote quite strongly from that point 
of view. 


7506. Could you give us an instance ?—Mr. Lockwood 
writes to that effect. He says: “I should have thought 
that the authorities would know their business better than 
not to have the supplies properly looked after.” He is 
astonished that milk or butter should be sold containing 
-any trace of preservatives at all. 


7907. (Professor Thorpe.) That is not so much regula- 


Professor W. D. HattipurTON, M.D., 


7525. (Chairman.) You are Professor of Physiology in 
King’s College, London, and Fellow of the Royal College 
of Physicians /—Yes. 

7526. I understand your attention has been directed to 
some of the effects of modern chemical preservatives ?— 
‘Yes. May I say first that I come here at the request of 
the Royal College of Surgeons. I have been nominated 
with Professor Starling; I think he gave evidence last 
week. I sent in, I am afraid, a rather lengthy synopsis 


of some of the observations and experiments that I have 
made. 
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tion as absolute prohibition ?—It is absolute prohibition 
from his point of view, certainly. 

7508. (Dr. Bulstrode.) Are there any other letters 
which you think the Committee would be glad to have on 


their minutes ?—I am afraid they are all of that negative . 


character; they are not prepared to state clinical evi- 
dence, but they for the most part state that they feel 
there is an objection to the presence of those bodies in 
food stuffs. 


7509. (Dr. Tunnicliffe.) Have you got any opinions to 
offer with regard to the presence of colouring matters 
either on your own part or on the part of St. Bartholo- 
mew’s?—No, I have not anything to offer at all, I am 
afraid, about that. 


7510. For instance, would you like to say anything 
upon the subject of the presence of copper in peas ?—My 
own personal view is that the presence of copper in any 
quantity whatever is liable to be highly deleterious. 

7511. Irrespective of the way in which copper is 
present, for instance, as an insoluble compound in the 
case of the pea?—Yes. I am not prepared to modify my 
opinion because of the insolubility. 


7612. If it can be shown that a large amount of the 
quantity ingested was eliminated in the feeces, would you 
still hold the opinion that it might cause an ill effect /— 
Yes, unless it can be shown that it was wholly eliminated, 
I should object to its being used. 


7513. The Committee have heard a good deal from the 
witnesses with regard to the hardening power of formic 
aldehyde upon proteid material; could you give the Com- 
mittee any information with regard to the characteristics 
of the actual compound formed between formic aldehyde 
and proteid ; I mean as to the molecular proportion ?—I 
am afraid I cannot from my own knowledge. 


7514. It is the fact, is it not, that in the case of these 
hardening instances the formic aldehyde is used in a very 
much larger proportion than in the case of its employment 
as a preservative ?—Yes, certainly. 

7515. Do you know about how much is the average 
quantity of formic aldehyde used to harden a proteid ?— 
No, I am afraid I have not actually personally used it. I 
only know about it second hand as to its employment asa 
hardening agent. 

7516. Do you think it follows @ priori, that because 
formic aldehyde is a hardening agent that the compound 
formed with proteids by it will be indigestible ?—You 
have no @ posteriori evidence to offer, so I ask you for 
your @ priori view ?—Yes, I think it does. 


7517. Would you expect that formic aldehyde: would 
render milk more indigestible by virtue of the fact that it 
would form with casein, a relatively indigestible com- 
pound ?—Yes. 


7518. For a priori reasons ?—Yes. 

7519. Therefore you would object to its use in any 
quantity whatever in milk?—I am not prepared perhaps 
to go quite so far as that, but I certainly think its use 
should be very largely under restriction. 


7520. How would you purpose to restrict its use ?—I 
am afraid that there I cannot give you a very definite 
answer on account of the difficulty of determining the 
quantity of it present. 


7521. The same difficulty would apply to boracic acid, 
would it not ?—Yes. 


7522. And to salicylic acid ?—Yes. 


7523. As far as you have been able to collect actual 
clinical evidence, it is what you might call very indecisive 
upon this question ?—Yes. 

7524. In fact no evil results, or practically none, have 
been noticed at a large hospital ?—No. 


F.R.S., etc., called ; and Examined. 


7527. I have it, and I will let you take your own way 
through it ?—May I just, as it were, summarise, and that 
will, of course, leave you, as you like, at your leisure to 
go into the details that I have presented. 


7528. Would you, please ?—I would say at the outset 
that the kind of evidence that I have to offer is not very 
largely clinical. The amount of medical practice which 
I have seen is limited. Very soon after my student days 
I took to physiological work, and I have remained at that 
more or less ever since; so that the actual observations 
that I have to make are in the nature of physiological ex- 
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periments, and deal principally with the two chief sub- 
stances that you have under investigation, as I understand 
—compounds of boron and formaldehyde. On general 
principles one would object to the continuous use of anti- 
septics. The substance which would destroy the life of 
micro-organisms could not be expected to be beneficial to 
the life of a higher organism; it would be largely a 
matter of dose; I mean to say the same dose that would 
kill a bacterium would not necessarily kill a man, but still 
it would be hestile to the protoplasmic actions that con- 
stitute the life even of a high animal like man. 


7529. It is not inseparable from antiseptics that they 
should be injurious to digestion. I think—it does not 
follow ?—You are thinking of such a substance as common 
salt perhaps ? 

7530. Yes ?—That is a normal constituent of the body. 
There have been cases recorded where the im- 
moderate use even of such a normal article of diet has been 
injurious. It is very largely a matter of degree all through. 
Of course, a typical instance is in the use of sulphur. Ifa 
man were to stay in a room while it is being fumigated 
by sulphur he, as well as the micro-organisms, would 
suffer. Hven in such a simple process as the process of 
cooking—the commonest method of destroying micro- 
organisms—there are some disadvantages. These are 
disadvantages which the most of us can cope with, but 
still to a person with feeble digestion, over-cooked meat, 
and hard-boiled eggs are almost proverbially indigestible. 
Of course, one always has to weigh in the case of cooking 
the disadvantages against the advantages; and so with 
antiseptics it is always a question which is the more advan- 
tageous to put up with, the products of putrefaction or the 
antiseptic which has been used to prevent putrefaction. 
So far as I can say, on the whole, if it were possible it 
would be better to prohibit the admixture of foods and 
foreign substances, and substitute for it the wholesale 
use of a method of cold storage and transport. 


7531. Cold storage has a deteriorating effect upon 
animal substances, has it not—for instance, meat ’—You 
mean to say that New Zealand mutton is not so nice. 


7552. That is an extreme instance. But if you put 
a partridge into cold storage in December and took it 
out in June you will not find it so palatable?—No; a 
partridge is an instance the other way, because that 
is a form of food which we have been taught to like in 
a somewhat putrid condition. The flavour of a partridge 
is by epicures, I suppose, not considered right unless 
a certain amount of putrefaction has taken place. In 
the case of milk coming from the country there could not 
be anything like the length of time as there is in meat 
coming from New Zealand, and I should say, under those 
circumstances, there could be no deteriorating effect 
produced. One reason, I fancy, of the difference of 
opinion that has been so freely expressed with regard to 
the use of antiseptics is the idiosyncrasy of individuals. 
Some people are so more readily susceptible to the use 
of certain drugs—take salicylic acid, for instance—than 
others are. If the Committee do not see their way io 
recommend the absolute prohibition of antiseptic 
materials I would suggest that where they are used a label 
or something of that sort should indicate what has been 
used, so that people who are particularly susceptible 
to, say, borax cr salicylic acid, should know what there 
is in this can of milk, or what there is in that cart load 
of meat, so that they may avoid it. 

7553. People should no longer be permitted to sell 
as fresh milk milk containing a preservative, taking milk 
as a type ’—Yes, that is so, and that if milk has a pre- 
servative in it it should be so indicated. I do not think 
I need dwell upon the paragraphs under the head of 
“salicylic acid,” “benzoic acid,” “carbolic acid and 
corrosive sublimate,” or “metallic admixture.” They 
are merely brief statements mainly gathered from others. 


7554. What do you refer to under that head of 
“metallic admixtures” ?—That relates to copper, par- 
ticularly. 

7555. For colouring purposes?—Yes. And not only 
that—there is a good deal of copper and tin, too, in 
canned foods, which are not necessarily coloured by the 
copper. 


7556. Sometimes to a dangerous extent, is it not ?— 
Yes, there have been some cases recorded by German 
writers. I have noted down the name of one who has done 
a great deal of work at it—K. B. Lehmann. He states 
that in an ordinary German diet there are about 20 milli- 
grammes of copper daily, and if preserves ara much 
used it may rise to 300 milligrammes a day. He con- 
siders more than 120 milligrammes in a day is harmful. 
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7557. The presence of this copper is accidental, not 
intentional ?—Yes. 


7538. It arises from an accidental effect in the 
mechanism of preservation?—Yes. I am afraid I do not 
know very much about colouring matter added to milk 
except in the case of one child—the baby of a friend of 
mine—who suffered from dyspepsia, and it disappeared 
when their milkman was persuaded to give them un- 
coloured milk. 


7539. What did he use?—I do not know what the 
pigment was. I could not ascertain. As a general prin- 
ciple, I should say it is best to avoid the use of artificial 
dyes, which are quite unnecessary, and the public should 
be taught that rich milk and rich butter need not neces- 
sarily have a bright yellowy tint. 

7040, You are aware how arbitrary is the taste of the 
public in these matters ?—Yes, I know. 


7041. Then, as to boric acid, you have made extensive 
experiments /—With borax and borates I have made a 
fair number of experiments. In the introduction I allude 
to what is known as “borism.” The eruption occurs on 
the skin of certain individuals ps the result of the uée 
of either boric acid or borax. ‘There have been other 
cases recorded—although here again I cannot speak per- 
sonally—in which dyspeptic troubles have arisen. There 
have been a fair number of experiments performed upon. 
animals. : 


7542. Does it amount to a strong opinion that you have 
that the use of borax as a preservative in food should be 
notified ?—Yes. 


7545. You think it is important to the public gene- 
rally?—Yes, to the public generally ; especially borax 
more so than boric acid. Borax ig much more readily 
soluble, and they get much more of it. 


7544. Boric acid is the commoner 
not ?—I am not so sure. I think very largely a mixture 
is used that is called glacialin—a mixture of porax and 
boric acid. In animals the chief advantage—if one may 
put it so—of the poison is that it is not cumulative 3 ib 
does not accumulate in the body, but it is rapidiy 
eliminated by the urine. / 


7045. Up to a certain maximum ’?—Yes. I should say 
that the continual passage of a foreign substante through 
the kidney cells cannot be likely to do them any good. 
Some years ago Professor Allen, of Birmingham, formerly 
Professor of Physiology at the Mason College’ there, 
drew my attention to cases of malnutrition in infants fed 
on milk treated with borax. On examining the matter: 
Professor Allen found that borax prevents the normal 
action of rennet. In milk digestion there are two fer- 
ments that come into play ; there is the curdling action 
of rennet, which acts first of all, and then there is the 
subsequent solvent action of pepsin. It appears to be 
necessary for the proper peptonisation by means of 
pepsin that there should be this preliminary breaking 
down of the proteid molecule in the milk, which is 
evidenced by the formation of a curd: I have repeated. 
those experiments, and found that Professor Allen is 
perfectly right. I could not find that there was any 
hindering influence when boric acid was employed, but 


preservative, is it 


I found that there was a very distinct hindering influence: 


wien even minute doses of borax were used in the milk. 
For instance, in one experiment I fuund that one deci-~ 
gramme of borax added to 100 cubic centimétres of milk 
entirely prevented the curdling action of rennet, - 


7546. For an indefinite time?—It was watched for 
24 hours, and I threw it away then.. That is an 
instance of a fair number of experiments that I have 
done. The milk kept good all the time. Ina specimen 
to which a similar quantity of boric acid had been added 
the milk did not keep good. ’ 
ea bike ew the conditions of temperature ?—— 

© temperature of the body 37 decrees Centi 
99 degrees Fahrenheit. ; a 

7548. The inference, then, 
the milk was seriously \interfered with?—Yes. 
say, 


I should 
to summarise, that of the two—boric acid and borax 


—hborax is the more efficient antiseptic, and it is also more 


harmful to the soluble enzymes which act upon the milk 
during digestion. With regard to formaldehyde, I should 
say that that substance should be absolutely prohibited. 
It is an extremely efficient antiseptic—a marvellous anti- 
septic—but it acts alsa in quite small doses on the un- 
organised ferments, or the enzymes, and I have in my 
synopsis presented experiments which prove this with 
regard to the gastric digestion of albumen, the pan- 
creatic digestion of albumen, the pancreatic action upon 
starch, and the action of the rennet upon milk. I have 


is that the digestibility of 


MINUTES 


taken those as four typical digestive enzymes. 
amount of formaldehyde which produces deleterious 
effects upon digestion is surprisingly small. May I call 
your attention in particular to the experiments upon the 
pancreatic juice, which is headed “Influence of Formal- 
dehyde on the Pancreatic Digestion of Proteid.” The 
pancreatic juice is the most potent of all our digestive 
juices. Some fresh fibrin was taken and submitted— 
these were all equal weighed quantities—to the action of 
artificial pancreatic juice, and digestion was completed— 
that is to say, all solid fragments had disappeared—in 
thirty minutes. The fibrin, which had been placed pre- 
viously in a solution containing five parts in 10,000 of 
formaldehyde, took more than three times as long to 
digest; and with the fibrin which had been placed in 
double that strength one part in 1,000, or in a strength 
greater than that, there was no trace of digestion even at 
the end of twenty-four hours. The hardening influence 
is remarkable also. Even these minute doses of five 
parts in 10,000 and one part in 1,000 produce extreme 
hardening, and I imagine that some of the lack of diges- 
tion is due to that as well as to the influence which the 
drug has upon the ferments contained in the digestive 
juices. 


7549. (Professor Thorpe.) You say in your proof that 
you incline to the belief that certain obscure conditions of 
ill-health might sometimes be traced to the use of anti- 
septics. Would you kindly tell the Committee more in 
detail upon what you base that opinion ?—Upon the cases 
I see recorded from time to time in the medical journals. 
I believe Dr. Anderson gave evidence here within the 
last few days; he has from time to time in the Lancet de- 
scribed cases in which dyspeptic troubles which he has 
noticed in his patients have passed off after having ceased 
the use of food containing borax. As I said before, the 
number of actual patients that I see myself is extremely 
limited, as I am not in actual medical practice. 


7550. I gather from what you have told the Committee 
that you would prohibit the use of formaldehyde alto- 
gether ?—Yes. 


7551. You would equally prohibit the use of salicylic 
acid ?—Yes. Salicylic acid I should consider an extremely 
dangerous drug. 


7552. Kven more dangerous than formaldehyde ?—It is 
dangerous in a different way. It is not such an extremely 
hardening agent, and apparently it is not so hostile to the 
influence of enzymes in the alimentary canal; but its 
danger arises from the mental symptoms, which in some 
people, even small doses will give rise to—excitement, 
delirium—maniacal symptoms even in some cases. 


7553. Even in such doses as are likely to be found by 
using it as an antiseptic in food ?—I should hardly expect 
to get maniacal excitement in such cases, but I should 
anticipate that even such smaii doses as are found in 
food would produce the nervous and mental excitement 
which are a mild degree of this mania. 


7554. Have you anything to tell the Committee with 
respect to the use of colouring matters—to begin with 
copper ; do you consider that copper may be introduced, 
for example, into peas without any hurtful effect ?—It all 
depends on the quantity. 


7855. Would you, in fact, palliate the use of copper 
in peas—that is what I rather want to get at—would you 
condone it?’—No, I should condemn it. 


7556. On what grounds would.<you condemn it ?—On 
general principles, first that it is a foreign substance ; 
that, even although a considerable quantity may pass into 
the feeces, the acid of the gastric juice may cause a cer- 
tain amount of solution, and therefore a passage into the 
cells of the body of the copper; and that foreign sub- 
stances, especially metallic admixtures, become cumu- 
lative, and are not readily eliminated. Of course, I know 
that in some animals there are normal copper-containing 
substances, but that is not so for mammalian animals— 
there is no normal copper-containing constituent of the 
body with them. In crabs and lobsters and in the plan- 
tain-eating birds there are substances which normally con- 
tain copper. The blue pigment of the crab is a copper- 
containing substance, and the red colour of those birds, 
the touracans, is a copper-containing substance ; but those 
are entirely exceptional things in the whole animal king- 
dom. There is no copper-containing substance normally 
in the human body. 

7557. I gather you would be inclined to prohibit the 
use of copper in a substance like peas or similar vege- 
tables ?—Yes, even although a certain number »f people 
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may eat them without experiencing any harm, just as we 
re all breathing every day tubercle bacilli and not getting 
tubercle. 


7558. You say you are aware 
pamphlet on the action of borax ?—Yes. 


7559. Have you any opinion or remarks to make upon 
that that you would like to bring to the notice of the 
Committee ?—Not further than what I have put in my 
own synopsis. It appears to me to be rather the position 
of an advocate that he takes than putting down the thing 
from the absolutely impartial point of view. 


7560. Tt struck you on reading the pamphlet that the 
evidence was rather biassed?—Yes, I thought it was 
rather biassed. 


_ 7561. You say in your synopsis that Professor Liebreich 
in a letter to the British Medical Journal has practically 
admitted that his writing was from the point of view of 
an expert retained for the defence?—It struck me so 
from reading the letter. 


7962. (Dr. Bulstrode.) With regard to those experi- 
ments of Liebreich, could you tell the Committee in what 
manner you thought they exhibited evidences of bias ?— 
I do not know that I am prepared to stand an examina- 
tion upon the details of the paper. 


7963. Could you criticise destructively for our benefit 
any of the experiments which he made ?—It was more in 
his general conclusions that it struck me where the bias 
came in, saying that the substance was absolutely harm- 
less, in spite of the fact that he admits the occasional 
occurrence of borism. 


7564. In large doses?—Yes, he mentions large doses. 
I do not think he has taken sufficient notice of the cases 
that have been recorded where much smaller doses have 
been able to produce the effects. 


7565. Do you think one can deduce much as to what 
may happen in the human economy from that which takes 
place in that of a dog?—With certain allowances, yes; 
but I should say that on the whole the dog was a more 
resistant animal. 


of lLiebreich’s 


7566. More resistant?—Yes, it has, so far as the ali- 


mentary canal is concerned, a much stronger series of 


juices ; it has been shown in dogs that you can give them 
quantities of corrosive sublimate and of iodoform, and 
completely sterilise their alimentary canal—quantities 
which it would be absoluteiy fatal to give to a man. 


7567. Do you think it is fair to argue on what might. 


happen to a puppy from that which happens to an adult 
dog?—Do you mean if I did experiments on a. puppy 
should I apply them to the adult dog? 


7568. Would you infer that that which happened in a 
dog would happen to a puppy? The puppy takes 
more milk. it has a different kind of food to the 
adult dog, but, on the whole, the metabolic processes in 
the young animal and in the old one are much the same. 

7569. Do you know anything of the experiments of 


Dr. Annett and Professor Boyce, of Liverpool, in reference 
to kittens ?—No, I do not know those. 





7570. Do you know they experimented with boric acid 7 
—That had escaped me; I did not know that. 

7571. With regard to the effects of salicylic acid in pro- 
ducing a certain disturbance, do you know if that has 
decreased lately owing to pure salicylic acid being 
used ?—That I do not know ; I see very little hospital 
practice now. 


7972. May we take it, then, that in your view you are 
absolutely opposed to the use of formalin ?—Yes. 


7576. And that with regard to the other preservatives, 
if they were labelled that would meet ycur objection ; is 
that your position genevaliy ?—No, I feel that the ideal 
condition of things would be to prohibit them all, 

7575, All preservatives ?—All prese1vatives. 

7575. Even salt?—No; I am not speaking of sub- 
stances Which are normal constituents of the body. 

7576. Would you prohibit nitrate of potash, too? - 
Yes. One knows, even from smoking cigarettes, that 
nitrate of potash is not absolutely harmless. 

7577. You would prohibit all preservatives which are 
not discovered in the normal body ?—Yes. 

7578. Would that not be rather difficult to carry out— 
I mean to classify properly ‘—That is what I say. Itis 
cifficult, but still it is the ideal condition of things, and 
as much as possible, therefore, their use should be pro- 
hibited, and cold storage cr cold transport substituted 
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for it. But of the preservatives I would say that boracic 
acid is the least harmful and probably the least efficient. 


7579. Less harmful than salt /—I am not including salt. 
I am speaking culy of foreign admixtures. Salt is a 
normal constituent of food, and a normal constituent of 
the body. 

7580. Could you tell the Committee anything as to 
whether the use of sterilised milk is prejudicial, or is 
likely to be prejudicial, to the health of an infant taking 
it?I have only heard that such statements have been 
made, and they have astonished me. 

7581. As a physiologist can you say anything upon 
that ?—As a physiologist they have astonished me. Of 
course, a good many astonishing things do occur in 
nature, so it may be true; but on @ priori grounds it 
seems to me remarkable and inexplicable. 

7582. You know of nothing to support the view ?—I 
know of nothing to support that view. 


7583. (Dr. Tunnicliffe.) Your experiments with formic 
aldehyde were made, of course, technically in vitro ?— 
Yes. 

7584. I take it from the general results you would ex- 
pect, therefore, that, supposing it were possible to 
administer formic aldehyde in vivo the quantity of un- 
digested matter, especially the nitrogenous matter in 
the feeces, would be largely increased ?—That would be so. 


7585. That would confirm your experiments and your 
experiments would confirm it?—Yes; but I have not 
done any experiments in vivo. 


7586. The proportions used by you in the case of the 
digestion of fibrin were rather strong, were they not? It 
comes out to 1 in 2,000 of formaldehyde. That is hardly 
analogous, is it, to the quantity of formaldhyde used 
in milk, for instance?—Yes. A drop of 40 per cent. 
per fluid ounce comes out to more than that. A “few 
drops” is what one usually hears prescribed as com- 
monly used. 


7587. That is what I should like to know—whether 
you have any definite evidence for the statement that you 
make with regard to the quantity used?—Yes, I had it 
werked out. I cannot do mental arithmetic here, I am 
afraid, but those weaker figures come out distinctly 
within the possible limits that are used commercially. 


7588. Therefore you would say that commercial formal- 
dehyde has been used within your knowledge in the pro- 
portion of 1 to 2,000?—Yes. 


7589. Did you ever taste milk formalised in the pro- 
portion of 1-to 2,000 ?—I do not know that I should know 
that the milk had been formalised, did 1 ever taste it, 
do you say? 


7590. I believe it would taste ?—No. 


7591. Are you aware of the fact that Foster has done 
some metabolic experiments with boracic acid which were 
published in the “Berichte des Deutsches Chemisches 
Gesellschaft,” five years ago, and also in the “Archive 
d’Hygiéne”? Are you aware of those experiments ?—Yes. 
I am not prepared to stand an examination on them, 
but I read them, and I know something about them. 


7502. Would the remarks which you made, and which 
I think are quite justified, with regard to Liebreich’s 
paper, apply to Chittenden’s work, which you know, I 
presume ?—Yes, I know Chittenden, too. 


7593. Would you have any hesitation in saying that 
Chittenden’s work is from the best and highest scientific 
standpoint ?—Yes. He is one of the first men in the 
physiological world. 


7594. But his results are more or less the same. Chit- 
tenden shows that in certain quantities boric acid is 
innocuous, so far as dogs are concerned ?—Yes, so far as 
dogs are concerned. 


7595. You feel very strongly upon the subject of 
copper in peas, I gather?—No, I do not. It is not a 
question to which I have devoted very much attention, 
and the opinion that I expressed in answer to Professor 
Thorpe was more the result of the application of general 
principles. 


7596. (Chairman.) Ethics?—Yes. It was more on the 
spur of the moment that I answered Professor Thorpe. 
It is not a question that I have devoted any experimental 
attention to. 


7597. (Dr. Tunnicliffe.) The fact of the copper being 
present anyhow, and unavoidably present to a certain 
extent in our diet, would influence you surely with regard 
to your views as to copper being a foreign substance ?— 
Z do not quite follow you. f 
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7598. ‘The chances are that every man existing at the 
present moment has copper in his body—whether he 
takes coppered peas or not ?—Yes. 

7599. Although, perhaps, it is, strictly speaking, foreign 
to the animal body, since we cannot separate it from the 
animal body, do you think its foreignness is somewhat 
modified by that fact?—Yes. It goes on accumulating in 
the body, and there is no doubt that a large dose does 
produce effects which are bad. That, of course, is incon- 
trovertible, is it not? One would imagine that the 
accumulation of this substance would similarly tend to 
produce effects of malnutrition. 


7600. And would necessarily be more marked the older 
we are /—Yes. 


7601. (Professor Thorpe.) You have given a consider- 
able amount of attention to the chemistry of proteid 
bodies ?7—Yes. 


7602. Can you tell the Committee whether our know- 
ledge of the proteid substances present in milk is pretty 
accurate? Should you say that there are a sinless of 
indeterminate and indefinite things in milk of which we 
have no knowledge?—No; I should say that milk is 
about as well worked out a specimen of a proteid fluid 
as there is. 


7603. That is to say, you think the chemistry of milk 
is pretty well understood ?—We do not understand what 
a proteid is yet. With the exception of that fundamental 
point I should say that milk and blood are the two 
things that we know most about. 


7604. When you say we do not understand what a 
proteid is do you mean by that that we do not under- 
stand the chemical analogies and relationships of the 
proteid, or what do you mean ?—I mean we do not under- 
stand the way in which the atoms are built into the 
molecule. 


7605. But we understand the proteid as a fairly distinct 
entity, capable of being isolated and characterised ?— 
Yes. I mean to say you cannot make it in the laboratory. 
You do not know the way in which its atoms are pieced 
together ; we do not know the constitutional formula. 

7605. We do not know the molecular weight?—We 
do not. 


7607. And, of course, of thousands of other substances 
you would say the same ?—Yes. 


7608. Still, it is a distinct entity?—Yes. Proteids 
are well characterised substances, and I should say that 
our knowledge of the proteids of milk are about as com- 
plete as our knowledge of the proteids of anything. 


7609. Speaking from that knowledge, do you see any 
reason to suppose that the operation of pasteurisation, 
which consists in raising the milk, and, of course, the 
proteids along with it, to a temperature of about, we 
wili say, 180 degrees Fahrenheit at most for a com- 
paratively short time—five, six, or ten minutes, it may 
be—do you see any reason to suppose that that funda- 
mentally alters the nature of the proteid? Is it likely ?-- 
Yes, it is likely to. 

7610. You think it is likely to?—Yes, 


7611. sn what direction is it likely to fundamentally 
alter it?—It would produce a greater difficulty in digest- 
ing it. I mean to say it would become more insoluble. 


7612. Is that alteration of a physical or a chemical 
character? Do you mean that it tends to coagulate—is 
that it? It does not actually coagulate. 


7615. It tends to coagulate ?—It tends to become more 
insoluble, and I imagine, too, that in the proteids of 
milk, where you have phosphorus either in an organic or 
inorganic form loosely combined with it, there would be 


bound to be an alteration in the relations of the proteid — 


to the phosphorus containing constituents. 


7614. Do you. mean something in the nature of © 


lecithin or something of that kind in the milk ?—Some- 
thing in the nature of nuclein—some substance of which 
the nuclei of cells are composed—and there are also 
inorganic phosphates which appear to be more or less 
loosely linked to the proteid matter, and that relation- 
ship of inorganic to organic substances is altered by 
boiling. 

7615. How is it altered? Is the stuff, for example, in 
the yolk of an egg broken up by something analogous to 
hydrolysis, or what ; what hapnens to this complex thing 
by the action of heat—what is your idea ?—I imagine that 
it is of the nature of hydrolysis, although, of course, that 
again is very difficult to say without knowing the mole- 
enlar constitution of the proteid material. 
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7616. What I am really driving at is this, to try and 
think out what change can possibly take place in pasteur- 
ised milk, which would in any way modify its effect as 
food, and possibly bring about some toxic action? Is there 
anything, speaking from your chemical knowledge, of the 
nature of this—anything that is a priori reasonable to 
expect would occur in milk of this nature which has been 
boiled ?—The splitting off of a toxin from the proteids ? 

7617. Yes?—I should say it is extremely improbable ; 
it must be a very mild toxin at any rate. 

7618. Of course, we must ‘have used boiled milk from 
time immemorial, year in and year out?—It is a slow 
poison if it is a poison at all. 

7619. Rice puddings are a well recognised form of 
nursery diet for children ?—Yes. 


7620. And mothers have for a long period given children 
a diet consisting of various forms of boiled milk, and 


3017. 


this has hitherto been considered to be the very best 
form of simple food that you could give te children #— 
Yes, 


7621. Would you say, therefore, it is reasonable to ex- 
pect that if there be any specific toxic action arising from 
the change taking piace in the albuminoids of milk ix 
ought to have been observed long ago ?—It ought to have 
been observed and discovered long ago. 


7622. Is there anything else in milk than the albu- 
minoid portion of it which is liable to suffer these changes 
so as to bring about what are supposed to be the effects ot 
sterilised or pasteurised milk?—The only thing I can 
think of which would indicate a rearrangement would be 
the inorganic phosphates. 


76235. Supposing there were some slight re-arrangement 
of the inorganic phosphates ?—That would not produce a 
poisoning effect; certainly not. 


Prof. h. Le 

Halliburton, 

M.D,, F.R.S. 
euc. 


14 May 1900. 
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APPENDIX NO. I. 


LAW AND PRACTICE IN CERTAIN FOREIGN 


COUNTRIES AS TO PRESERVATIVES AND 


COLOURING MATTERS IN FOOD. 


Summary of data obtained by the Foreign Office. 


AUSTRIA-HUNGARY. 


No special law obtains. Ministerial decrees are, how- 
ever, in force prohibiting the use of certain well-known 
preservatives and colouring matters in foods. Promi- 
nent analytical chemists are engaged in preparing a 
“gode” which will, doubtless, form the basis of a law, 
regulating inter alia the use of preservatives and colour- 
ing matters. Generally, at present, exceptions to pro- 
hibition of preservatives are made only in respect of 
salt in ‘butter to 5 per cent., and both salt and saitpetre 
to unlimited extent in meat preservation. Opinion 
divided as to salicylic acid, as it is used medicinally up 
to one-gramme doses, and small quantities are tolerated 
in foods not likely to be given to children or invalids. But 
in milk, salicylic acid, borax, boracic acid, and soda 
are forbidden. The use of saccharine is especially for- 
bidden, but (?) for commercial reasons only. 

In Austria-Hungary a decree of 1866 forbids in food 
the use of any colouring matter which contains metals 
{iron excepted), gamboge, picric acid, or aniline. But 
in 1895 a large number of aniline dye stuffs which do 
not contain arsenic were permitted to be used for sweet- 
meats, liquors, etc., specimens of such colours to be 
yearly submitted to official examination. Ultramarine 
only permitted when free from arsenic, and in such 
small quantity that in a 10 per cent. solution of water 
its presence is not distinguishable. All harmless vege- 
table colourings are allowed, and saffron, safflower, chlo- 
rophill, and cochineal are largely employed. 

Probable that shortly a decree will permit minute 
quantities of copper in preserved fruits and vegetables, 
as infinitesimal amounts, too small to injure health, 
suffice to preserve colour. 


BELGIUM. 


The Government can by the law of 1890 prohibit the 
employment of matters dangerous or injurious to health 
in foods, and a decree of 1896 prohibits the sale of lard 
or other fats added to antiseptics or glycerine. A 
decree of 1894 prohibits absolutely the use of preserva- 
tives in milk. 


DENMARK. 


Summary of Laws and Regulations in Force. 

The law of 1897 prohibits the use of all preservatives, 
other than cooking salt, in butter or margarine, even 
for exportation. The Minister of Agriculture may, 
“under necessary control,” allow butter or margarine 
not in accord with the law, which has been imported, 

to be either exported or immediately sold for inland 
consumption. 

Articles of food must not be subjected to treatment 
intended to conceal their deteriorated condition. 

The Ministry failed to carry a clause in 1897 which 
aimed at the prohibition of substances in foods which, 
while inoffensive in themselves alone, might have dan- 
gerous consequences if their absorption was continued. 


The sentence referred to runs as follows: ‘‘ Moreover 
the Minister of Justice shall be authorised to forbid, 
by means of regulations to that effect, the addition to 
food destined for sale, of substances, inoffensive in 
themselves alone, but whose continued absorption may 
have dangerous consequences.” 


As regards this clause the following remarks are made 
by the Danish Ministry :— 

“The manager of the laboratory for chemical analysis 
employed by the State for the examination of victuals 
has informed the Ministry of Justice that in 
this country admixtures to victuals (milk amongst 
others) are used to rather a high extent with the 
purpose of preserving these better, that the admixtures 
most frequently used for preservation are boracic acid 
or preparations of same and salicylic acid, and that the 
continual consumption of victuals for the preservation 
of which boracic acid in larger quantities or salicylic 
acid has been used, must be supposed to cause danger 
to the health of the consumers. The Ministry having 
therefore put the matter before the Royal Sanitary Com- 
mittee for consideration, they have declared that boracic 
acid and preparations of boracic acid might have a fatal 
influence on the state of health, if the quantity of 1 
gramme or even less of these substances has during 
some time been brought into the organism by the con- 
sumption of victuals prepared with these substances. 
Further that boracic acid used as admixture to victuals 
(milk) for small children might be dangerous even if the 
quantity is comparatively smail. and that the use of 
salicyclic acid and its preperations used for the same pur- 
pose should never be allowed on account of the dangerous 
influence of these substances. 


“Several sanitary committees are authorised by local 
sanitary regulations, for instance by section 31 of the 
sanitary regulations for Copenhagen, confirmed June 
15th, 1886, to take steps against abuses of the above-men- 
tioned kind (eventually by the issue of a general pro- 
hibition for the territory of the community concerned). 
The Ministry is, however, of the opinion that it would 
be advisable to have similar rules for all communities, 
and that this could easiest be arranged if the Ministry 
were empowered to issue a general ordinance to this 
effect. Considering the circumstances it is undoubtedly 
an anomaly that the Ministry can issue by ordinance 
rules as to whether and to what extent substances in- 
jurious to the health may beiadmixed' to wine and spirits, 
while the Ministry has no corresponding power as re- 
gards other victuals: This anomaly is the more apparent 
as the Ministry of Justice in Section 1 of Ordinance of 
April 17th, 1894 (issued in accordance with Section 5 
of the law of April Ist, 1894), has ordained that the 
above-mentioned substances boracic acid and _ salicylic 
acid amongst others should not be allowed to be admixed 
to produces which are sold as wine or (in accordance with 
Section 12 of the o7dinance), cognac, rhum, 47 t-72e. 
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“Provided that the present Bill is passed the Ministry 
intends to issue an ordinance similar to the one of April 
17th, 1894, to be in foree from October 1st, 1897, for the 
following three years. 

“Hinally it has been thought proper to mention ex- 
pressly in an inserted clause to Section 6 that whoever 
infringes the regulations issued in accordance with Sec- 
tion 5 will be subjected to a penalty.” 


As regards wines and spirits it is prohibited to sell: — 


(a) wines admixed with glycerine, 

(b) a produce as wine, 

(c) produce under the name of cognac, rhum, or 
arrac, 


when admixed with any of the following, or other sub- 
stances which may be injurious to health, namely :— 


Alum, or other soluble aluminium salts, 

Bar'um compositions, 

Strontium compositions, 

Magnesium compositions, 

Boracic acid, 

Salicyclic acid, 

Raw spirit (containing free amyl alcohol), 

Raw starch sugar (not chemically pure), 

Kermes, 

Aniline. 

It is further prohibited to sell, without .a declaration 

which shall state expressly the nature of the goods, 
wine to which has been admixed :— 


(1) Saccharine, 


(2) Bouquet substances as ethereal oils, composed 
ethers, essences, or similar ingredients, or 


(3) Gum or other organic or inorganic substances 
which might increase the quantity of body of the wine. 


It is permitted withort jeclaration:— | | 

(1) to use the common modern clarifying substances 
such as albumen, gelatiz:e isinglass, Spanish earth, etc., 
or such other similar suretances as are not deemed to 
be injurious to health ; 

(2) to correct acidity in wine with pure precipitated 
carbonic lime ; 

(3) to sulphur the casks in the usual manner by burn- 
ing chemicailv pure sulphur s 

(4) to pasteurise wine : 

(5) to blend different wines; fully fermented wines 
must onlv be blended with wines of the same species. 


Fully fermented wines. 


(usually called “light wines”). 

The sale of fully fermented wines (red or white) con- 
taining more sulphuric acid than 2 grammes neutral sul- 
phuric potash to 1 litre is prohibited. 

Declaration is required if other colouring matters than 
those made of wine are admixed to fully fermented 
wines (red or white). 

The addition of sugar of any kind in substance or in 
solution to fully fermented wines (red or white) is pro- 
hibited unless declared at the time of sale. 


FRANCE. 


The Use of Colouring Matters and other Materials con- 
taining Poisonous Substances. 


A decree dated December 29, 1890, sets out the pro- 
visions of the French law as to this matter. 

This decree consists of 

1. A list of colours the use of which is 
the colouration of any foodstuffs whatever. 


2. A list of certain coal tar derivatives which are ex- 
empted from the operation of the general provision 
above referred to, and which may be used in the colour- 
ing of sweetmeats, lozenges, ices, and liqueurs.* 

3. A list of colours which are specially prohibited in 
the colouring of paper or cardboard used for wrapping 
up any foodstuffs whatsoever. 


prohibited in 





* The sanction herein extended to the use of certain 
colours derived from aniline was apparently the result 
of the progress made in industrial chemistry in the yrre- 
paration of the colours in question, such progress being 
regarded as permitting the use of the specified colours 
without danger to the public health. 

By a recent decree, dated February 16th, 1901, the 
use of “jaune de napthol” is sanctioned as a colouring 
agent for “ pAtes alimentaires.” 


ON PRESERVATIVES, &C.: 


4. The proportions of tin, lead, and arsenic which. 
shall be allowed to enter into the composition of tin- 
leaves or tin-paper used for wrapping up any foodstuffs. 
whatsoever. 


5. The proportions of tin, lead, and arsenic which shall 
be allowed to enter into the composition of the alloy 
used for the tinning and retinning of vases and utensils. 
serving for the use of foodstuffs. 


6. The proportions of tin, lead, and arsenic which shall. 
enter into the composition of tin vases and utensils 
destined to contain, or te prepare, any foodstuffs what- 
soever. ; 


The Use of Preservatives and Colouring Matters in 
Wine. 


By the provisions of the law of January 11th, 1891,. 
Art. 2, the use in wine of products such as sulphuric, 
nitric, hydrochloric, salicylic, or boric acids is prohibited, 
while chloride of sodium is only permissible to the ex- 
tent of 1 gramme per litre. Similarly the use of any 
colouring matter whatsoever in wine, “vin de sucre,”* 
: vin de mare,”* or raisin wine, is an offence against the- 
aw. 

The Use of Colouring Matter in Margarine. 


By the law of April, 1897, colouring matters may under 
no circumstances be added to margarine. 


Salicylic Acid. 

As a result of representations made to the French 
Government as to the danger to be anticipated from the 
use of salicylic acid in the preservat.on of foods, the 
question was submitted to the Consulting Committee 
of Public Hygiene. This body, after analysing many 
products containing salicylic acid, came to the conclu- 
sion that the drug in question was dangerous, not only 
by reason of the direct effects which it produces upon 
the organism, but also by its indirect influences in per- 
mitting the fraudulent’ introduction into food’ stuffs, 
more particularly into raisin wine and into beer, of other 
harmful or at least unwholesome substances. The Com- 
mittee considered that all solid foods and all drinks con- 
taining any quantity whatever of salicylic acid or of 
any of its derivatives were to be regarded as suspicious, 
and that it was necessary to prohibit the sale of such 
substances. By an Order dated February 7th, 1881, the 
employment of salicylic acid as a preservative was pro- 
hibited. 

Formalin. 

As regards the use of formalin as a preservative, the 
Minister of the Interior, in a, circular to the Prefects. 
dated October 18th, 1899, states, apparently upon the 
authority of the Consultative Committee of Public Hy- 
giene, that although the amounts necessary to bring 
about preservation cannot, strictly speaking, be regarded 
as toxic, they arrest, or at least retard, the “ useful fer- 
mentations.” This preparation cannot, therefore, be 
daily used internally, and in a continuous fash‘on, with- 
out serious danger. It is also thought that antiseptics 
thus used frequently serve not to bring about the pre-— 
servation of wholesome food, but to hide the alteration. 
of foods of bad quality. In view of these conclusions 
the Minister of the Interior prohibited the sale of foods 
containing formalin. 


GERMANY. 


By the law of 1879, spoilt goods sold in a state 
concealing their real condition render the vendor liable 
to penalty. The same, with penal servitude in addi- 
tion, holds good of articles sold which are injurious to 
health. 

A Bill is now before the Reichstag dealing with 
meat inspection, and having concern with the partial 
regulation of the preservation of meat stuffs. 

The German law of 1887 says: “ Colours detrimental 
to health are not allowed to be used in the preparation 
of food, and of other articles for domestic use intended 
for sale. Colours injurious to health, within the mean- 
ing of this section, are those coloured substances and 
coloured preparations which contain antimony, arsenic, 
barytes, lead, cadmium, chromium, copper, mercury, 
uranium, zinc, tin, gamboge, corralline, picric acid.” 

The use of vessels, wrappers, or coverings containing 
colourings of the kind referred to is prohibited in the 
storing or packing of foods. But “prohibition does 
not annly to sulphate of barium (sulphate of baryte, 
blanc fixé), coloured lacs of baryte which do not con- 
tain carbonic barium, chromic oxide, copper, tin, zinc, 





*The composition of these wines is defined by the 
law of July 11th, 1890. 
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and their alloys, as metallic colours, cinnabar, peroxide 
of tin, sulphide of tin as mosaic gold, nor of colours 
baked in glassmetals, glazes, or enamels, nor to the ex- 
ternal coating of vessels made of watertight materials.” 


The law of April 20th, 1892, respecting the treat- 
ment of wines and of vinous liquors, viz. :— 


“Section 1.—None of the following substances, nor 
mixtures containing any of them, are to be used in the 
‘preparation of wines or vinous liquors destined for human 
consumption, nor to be added to such diquors subse- 
‘quently : Soluble aluminous salts (alum, etc.), compounds 
of barium, boric acid, glycerine, kermes barries, com- 
pounds of magnesium, salicylic acid, impure spirits (i.e., 
containing pure amyl alcohol), impure starch sugar 
(mon-technically pure), compounds of strontium, and 
colouring tar stuffs.” 

“Section 5.—The following are not considered as acts 
of adulteration or counterfeiting of wine in the sense of 
Section 10 of the Law of May 12th, 1879 :— 


“1. The recognised mode of treatment of wines in the 
cellar, including the methods for preserving them, even 
though one of the following substances should be added 
to the wine—adcohol or small quantities of fining sub- 
tances with mechanically operative qualities (white of 
egg, gelatine, isinglass, etc.), or small quantities of cook- 
ing salt, tannin, carbonic acid, suiphurous acid, or sul- 
phate. In the case, however, of wines which are brought 
into the market as German wines, the amount of added 
alcohol should not exceed the proportion of 1 to 100.” 


‘The subject. of colouring matters in sausages and 
chopped meats has also engaged the attention of the 
Imperial Board of Health. 


ITALY. 


Colouring of margarine is prohibited for fraud pur- 
poses. By the law of 1894, prohibited noxious colours 
‘in preparation of food's are to be scheduled, and this also 
‘as regards wrappers for foods. 


NETHERLANDS. 


In the Netherlands, by the law of 1889, butter must 
-not contain any foreign ingredients except salt and colour 
ing matter. 

The following is a translation of a Note from the 
«Government on the general question of the use of pre- 
servatives and colouring matters :— 

The inspector of the \3tate Medical Service in Zee- 
‘Jand and Westerly North Brabant mentions the follow- 
‘ing as preservatives used in his district :— 

1. Salicylic acid in beer and currant juice. 
2. Saltpetre alone or mixed with borax in meat. 
3. Borax and boric acid in milk and butter. 


And as colouring matters :— 
Aniline in artificial lemonades, sugar work, 
and confectionery. 
2. Carmine in sausages. 


As regards the injurious character of the aforesaid 
‘preservatives there is little to be said, as it depends in 
<a great measure on the quantities that are used. 

The colouring matters above mentioned may be classed 
among the harmless materials provided that the ani- 
line, as seems to have been the case of late years, is 
‘free from arsenic. 

According to the Inspector for Gelderland and 
Utrecht, caramel (in vinegar), salicylic acid, borax are 
used as colouring and preservatives, and are harmless, 
-and Schweinfurt green, chromat yellow, lead mixtures, 
-etc., are used, and must be accounted dangerous. 

The Inspector for North Holland has made the 
‘accompanying return of colouring and _ preservatives, 
‘found by the Communal Sanitary Service of Am- 
sterdam. in various food stuffs. A note is made that 
samong them are :— 

1. Some that may have an injurious effect on the 
health. 

2. Some that, although if they are taken only 

once, are not to be considered as directly injurious, 
still if persistently taken may be considered as in- 
jurious to health. 

3. Some that, although themselves harmless, 
when mixed with injurious substances, ¢.g., aniline 
colouring matters with arsenic, may have an in- 
jurious effect, either directly, or after having been 
taken for a long time. 

4. Some that, although perfectly harmless in 
themselves, ¢.g., annatto, are used to make up food 
-stnffs of bad quality, e.g., diluted milk to appear 
of good quality. 
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The Inspector for Friesland and Groningen makes 
mention of the occurrence of salicylic acid in beer. In 
most cases the quantity of salicylic acid added for pre- 
servation weighed less than 10 grammes per hectohire. 
Salicylic acid is also used for preserving the juices of 
fruit. The use of colouring materials has been now 
and then detected. 


_ He goes on to say that so far as he knows no in- 
Jurious results have ensued from the use of food stuffs 
or drinks mixed with salicylic acid in the usual quan- 
tity, but that in no case the addition must be considered 
as free from injurious effects, as that depends upon the 
quantity and the frequent consumption. 


The Inspector for Overyssel and Drenthe makes 
mention of a report received from the examiner of food 
stuffs at Zwolle, from a chemist, relating to three pre- 
Servatives for meat, which he had submitted for ex- 
amination. The first, an English article, with the 
name of “Meat Preserve Crystal,” consisted of sul- 
phuric acid soda, the second named “preserving salt,” 
a mixture of boric acid, saltpetre acid, and kitchen salt, 
the third named a “Harmless preservative” of sul- 
nae acid, lime, and water, containing sulphuric 
acid. 

These articles seem to be much in use. We need not 
fear that they will do much harm, and only the last one 
would perhaps produce symptoms of poisoning. But 
the chief danger lies in the circumstance that the recog- 
nisable marks of decomposition are disguised by the 
sulphuric acid, so that the control on tainted meat is 
impossible. There is no law in this country relating 
to the examination of foodstuffs ag to the presence of 
injurious preservatives or colouring matters. This sub- 
ject is regulated by the instructions of the communal 
authorities. 

Adulteration of foodstuffs is made punishable in 
Art. 330 of the Criminal Code, which runs as follows: 


—‘“ All persons selling, offering for sale, or delivering - 


foodstuffs or drinks or drugs, knowing them to be 
adulterated, and not mentioning that adulteration 
shall be punished with imprisonment not exceeding 
three years. 

“Foodstuffs or drinks or drugs are considered as adul- 
terated whenever their value or their usefulness is 
diminished by their mixture with foreign substances.” 


Return of Colouring Matters and Preservatives found in 
various Food Stuffs and Articles of Consumption by 
the Communal Sanitary Service. 





Food-stuff or : 
Preservative. 


Article of Colouring Matter. % 
Consumption. 
Milk - + | Orlean or annatto - Formaldehyde, borax, boric 


acid, _ preserving salt 
(= boric acid + natriuna 


nitrate+kitchen salt). 


Butter - - | Aniline (= — 
Cheese Victoria yellow - Linoscorium or cheese pre 
servatives. 

Orlean - - | =water glass + a little fer 
rocyan mixture + sporon 
of chloride and sulphuric 
acid mixture. 

Wine ‘Fuchsine - - | Salicylic acid. 
Cognac - | Caramel. . a 
Beer - | Salicylic acid. 


Currant juice - Salicylic acid and sulphuric 


acid. 


Aniline colouring mat- 
ters. 


Liqueurs - - 


Lenioaaie aries e ‘- S| Salicylic acid. 
(| Benzoic acid. 


Sugar-work Aniline colouring mat- | 





ters, uitramarine, | 

death’s head, oxide of | 

zinc.* 
Saffron - ~ | Aniline colouring mat- | oe 

ter, red chalk. 

| 

Fruit-jelly -|- - Salicylic acid. 
Gherkins - Sulphate of copper —_— 
Sausages - - | Fuchsine, cochineal | Bisulphate of calcicus. 
Meat = -l. - . Bisulphate of caleicu an 





sulphate of calcicus. 


* A green colouring matter = Berlin blue -++ oxide of zine + sulphate of 
antimony. 
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NORWAY. 


Srarementr as to the use of preservative and colouring 
matters for the preservation and colouring of foodstuffs 
in Norway and their effect upon health, compiled by 
Mr. T. F. Somerville, of Christiania. 

Authorities consulted :— 

Reports by Mr. L. Schmelck, Public Analyst to the 
City of Christiania. 

Reports from the Christiania Board of Health. 

The Criminal Code of Norway. 

“Forfalskning af Levnetsniedler,” by Mr. KE. Simon- 
sen, Analytical Chemist and Government Stipen- 
diary. 

Discussion before the Criminal Law Commissioners 
respecting the question of imposing penalties for 
the ‘falsification of articles of diet. 

Newspaper reports: Various. 


The use of Preservative and Colouring matters for the 
preservation and colouring of foodstuffs in Norway, 
and their effect upon health. 

The question of the admissibility of preservative and 
colouring matters in connection with articles of diet, and 
the effect upon health of several such substances, has 
been the subject of much discussion in Norway of late 
years, as the law existing hitherto is unable to cope 
with the difficulties that arise—in fact, the only para- 
graph, in the Criminal Law directly dealing with the adul- 
teration of food in general, seems only to provide punish- 
ment for persons who either wilfully put poisonous sub- 
stances into food, or who, after accidentally or in ignor- 
ance having mixed such things as could endanger the 
life or health of their fellow creatures with food, neglect 
doing all in their power to avert the possible conse- 
quences when made aware of the danger. No punish- 
ment under the criminal law is attached to adultera- 
tions of uninjurious nature. There are, of course, 
some special laws, such as those regulating the ex- 
cise, prohibiting certain substitutes or surrogates, as 
saccharine for malt in brewing, or of margarine for 
butter: but the law has been found so. deficient and 
unsatisfactory on the whole, that a new special law 
has been drafted and will be introduced shortly in the 
Legislative Assembly (Storthing). 


In the course of the discussions which have taken 
place preparatory to drafting the new law, the most 
valuable evidence is probably that of Mr. L. Schmelck, 
the Public Analyst to the City of Christiania. 


Mr. Schmelck mentions as the principal preserva- 
tive at present used for meat, sulphite of soda. This 
powerful preservative first came into use in Christiania 
about 14 years ago, ana as then applied to the out- 
side of carcases or even t:, joints of meat, was not con- 
sidered injurious to health. Sulphite of soda-not only 
keeps meat perfectly fresh for a considerable time, 
but it improves the appearance and enhances the bright 
colour of the meat Moreover, it is able to restore, 
to a very great extent, the appearance, smell, and 
taste even of meat that has already become bad. 


Owing probably to ths toughness of most kinds of 
meat in Norway, a very large proportion of the 
butchers’ meat consumed in Christiania, and in the 
towns generally, is sold-in a minced condition, either 
plainly minced, to be made up into “Vienna _beef- 
steaks,” “meat cakes,” or “minced collops,” or as 
sausage-meat or forced-meat. 


The minced-meat sold in Christiania has been more 
and more treated with sulphite of soda, until it has 
become the rule, instead of the exception, to find it 
mixed with from 0°2—two-tenths of one—per cent., to 
1-0—one—per cent., while the brightening and preser- 
vative effects upon fresh meat are observable when 
only 0-05—half of one per thousand—is used. 


There could be no doubt that the actual consump- 
tion of such comparatively large quantities of sualphite 
of soda might he dangerous to health, and there would 
be great difficulty in effectively controlling a limited 
percentage of this preservative if sanctioned—and 
danger might arise through meat, that was unfit for 
food, being restored to an apparently eatable condi- 
tion. The Christiania Board of Health, therefore, re- 
cently stepped in and prvhibited the sale or exposure 
for sale of viands containing any sulphite of soda. 
The butchers and meat-satesmen. sausage-makers, and 
others continued, nevertheless, to use the preserva- 
tive, and a test case has just resulted in a conviction. 


_The new law, above alludéd to, will doubtless pro- 
vide stringent measures to prevent adulteration. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &c. : 


Boracic acid is occasionally found, in both batter 
and margarine, and a preserving medium obtained 
from England, which has been used by some manu- 


facturers of margarine, has been found to consist of 


about 60 per cent. boracic acid, 30 per cent. saltpetre,. 
and 10 per cent. chloride of soda (common salt). The 
Board of Health has taken measures to prohibit the 
use of boracic acid for the preservation of food-stuffs. 


The colouring matters generally used have not been 
considered injurious (annatto and the German “ butter-- 
gelb”’), but aniline has occasionally been detected. 


Benzoic acid has been found to the extent of 0-1, 
one-tenth of one per cent., in sacramental wine that 
was free from alcohol, and this has been prohibited. 


Aniline colours are frequently used in fruit-syrups 
and effervescing beverages, but the Board of Health 
has not found it necessary to do more than caution 
certain manufacturers and to let the public know, 
through the Press, what to avoid, and the use of such 
matters is diminishing. 


Crocein, eosin, and other artificial colourings are 
used by sausage manufacturers, and are found in many 
imported sausages. 


Of injurious additions detected in imported food- 
stuffs, the principal are boracic acid in English and 
American horse-flesh, and oxide of zinc in American 
dried apples, copper in French “ Petits pois” (tinned 
green peas), but only occasionally in such quantities. 
as to be dangerous to health. The amount of oxide 
of zinc in American dried apples has, however, been 
at times so great as to lead to their confiscation (0-004- 
to 0°256 per cent.)—the zinc is not purposely added, 
but its presence is due to the apples being dried on 
zinc, or so-called ‘‘ galvanised” sheets. 


Wines.—Owing to various Treaties of Commerce, 
the Customs duty on wines is very small, being only 
11-5 Ore (eleven ére and a half, or less than three half- 
pence) per litre on wines containing up to 23 per cent. 
in volume of absolute alcohol; and as the Customs. 
duty on imported spirits is very heavy, and even the 
excise duty on the native brandy exceedingly high, 
the cheapest intoxicant ubtainable is wine fortified up: 
to the limit. 
tradesmen; for instance, by nearly all tobacconists, 
pastry-cooks, bakers, etc., as well as by all grocers, 
and at all kinds of restaurants and inns, while spirits 
are only sold in some of the large towns. The natural’ 
consequence is, that adulterated “wines” of the “ Ham- 
burg” type, which retail at sixpence a bottle, have 
been imported of late. years in enormous quantities, 
and the Government has taken special measures to- 
endeavour to rectify the evil, and rigorously requires 
proof to be furnished that the wine has been sent direct 
from the country of origin without any subsequent 
doctoring. 

Spirits.—The “Aquavit” or ordinary native brandy 
is now-a-days more often distilled from potatoes than 
from corn. Itis usually a pure, silent spirit, flavoured 
with carraways, and the strength is from 32 to 45 per 
cent. of pure alcohol by volume, which may probably 
correspond with the usual “ bottling strength” of most 
whiskies, viz, from 15 or 20 degrees below proof, up: 
to about proof.. Some samples have contained some- 
what large quantities of amyl alcohol, and traces 
of formaldehyde, etc., but there does not appear to 
be any complaint of adulteration in the ordinary 
“aquavit.” The same spirit is, however, also made 
up into imitation cognac, and other liquors, which 
must contain considerable quantities of flavouring 
and colouring matters. 


So soon as the new law is passed and comes into 
force, it will be possible to deal with a number of adul- 
terations, which at present cannot be attacked by the 
Board of Health, or by any special Act, but which 
render the goods purchased other than what they ought 
to be—either by concealing defects or enhancing ap- 


pearance, or by being partially or wholly substitutions 


or adulterations of inferior or worthless, though in- 
noxious matter. 


SWEDEN. 


TRANSLATION of a document containing details of the 


legislation on the subjects of preservatives and 
colouring matters in food. 

In the documents annexed to the dispatch* there are 

three questions to which answers are especially desired. 





* Not here reproduced. 


Moreover, wine is sold by all sorts of | 
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These are .— 

(1.) Whether the use of such means, or any of them, 
for preserving or colouring articles of food in certain 
quantities is dangerous to health, and™in that case, 
in what proportions the using of them becomes 
injurious. 

(2.) To what extent and in what quantity are they 
used at present ? 


(3.) What may be considered to be the quantity of 
the additions, their nature, and relative existence? 

Regarding questions 2 and 3, the following may be 
said :— 

Already six or seven years ago a preservative for meats 
was introduced into the trade in Stockholm, named 
“Best Australian Meat Preserve.” 


On being chemically examined here, this preparation 
was found to consist of a solution of sulphurous acia 
lime. It was stated to be composed of 22°5 grammes 
lime and 77 grammes sulphurous acid to one litre of 
water. 


This preservative, which was pretty generally used by 
meat dealers, butchers, and sausage makers here, espe- 
cialy during the warm season, has, however, now, and 
particularly during the last two years, been more and 
more driven out by preservatives in dry form, viz., 
partly a preparation called preservalin, partly another 
preservative salt, which, to some extent, is imported 
from Germany, and is also manufactured at a couple 
of places in this country. 


In pursuance of the dispatch from the Royal Medical 
Board of Health (“Konglig Medicinalstyrelsen”) 1 
have taken samples of colouring and _ preservative 
matters at all the sausage-making establishments in 
the capital, and they have in the majority of cases been 
found to ccnsist of either of the preparations mentioned 
below :— 


The “Preservalin”—preserving salts that are useu 
here are, according to statement, manufactured by the 
Preservalin Manufacturing Company, New York, and 
other places in America. 

They are named A, B, and C Preservalin. 

Preservalin “A” is a white powder, which, according 
to the chemical analysis made at my request by Mr. K. 
Sondén, Engineer and Chemist to the Board of Health 
of Stockholm, consists of common kitenen salt and 
borax. — 


Preservalin “A” is intended to be used for the pre- 
serving of fresh meat, pork, meat—and lver— 
sausages, etc., and it is stated in the directions for use 
that the quantity which is required in order to obtain a 
‘good result ought to be cne kilogramme to 500 kilo- 
grammes of meat. 


Preservalin “B,” which is used both for preserving 
and colouring all kinds of smoked sausages, is 


composed of a pale red (pink) salt, which, 
according to an analysis made by the said 
Mr. Sondén, was found to consist of common 


kitchen salt and saltpetre, together with some organic 
colouring matter, and should, according to the direc- 
tions for use, be employed in a dose of 100 grammes 
to 20 kilogrammes of meat. 


As regards the rest of the preservative salts which 
are used here, the domestic ones are generally called 
only preserve-salt (‘‘Konservsalt”). Some of these 
articles are imported from Germany, from the firms 
of O. Leidler, Wernigerédde a/H., Leonard and Marins, 
of Berlin, and others, under the name of “ Meat Pre- 
serve Crystal.” 


These last-named salts have, according to an analy- 
sis made by Mr. Sondén, been found to be composed of 
sodium, sulphite, and sulphate. 

Very recently and last of all, two new preservative 
substances have found their way into the trade, “ Zan- 
zibar Carbon” and “ Freeze-em.” These preparations, 
the former of which also serves as colouring matter, 
are manufactured by Messrs. B. Heller and OCo., 
Chemists, Chicago, United States, America, and con- 
sist, according to an analysis made at the Reichs- 
gesundheitsamt, Berlin, the former of 75 per cent. of 
‘common kitchen salt and 25 per cent. Bismarck brown, 
the latter of water free sodium-sulphite with 15°6 per 
cent. of sodium-sulphite and traces of chloride of 
sodium and sodium carbonate. 


“Zanzibar-Carbon” is chiefly used for so-called 
- after colouring of smoked sausages, which process is 
done by the sausages being boile? in water to which 
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“ Zanzibar-Carbon,” in a dose of one teaspoonful to 
500 litres of water, has been added. 


I have received information from Mr. C. L. Blom- 
gren, Town Veterinary, Gothenburg, regarding the use 
of colour and preservatives for the colouring and pre- 
serving of meat and food prepared therefrom, to the 
effect that ‘‘meat-preserve” and “meat preserve- 
crystal” are chiefly used there, which preparations 
likewise contain sulphurous acid natron. 


In Gothenburg, candies and mannacroup have been 
found in the trade coloured with chromate of lead, and 
in jams and fruit-juices salicylic acid has been found. 

In a sample of varnish used for smearing hams in 
order to give them a nice colour and a shiny surface, 
eee has been found by the Town Chemist, Gothen- 

urg. 

_ Hydrate, according to the opinion of the Town Veter- 
inary, Gothenburg, is sometimes used for the preserving 
of herring and anchovies. 

The Town Veterinary furthermore refers to the re- 
port of the Gothenburg Board of Health for the years 
1897 and 1898 :— 

In the former it is stated, among other things on 
this subject, on page 39, as follows :— 

Some hydrate preparations accessible to the public 
have been examined for the Board of Health. 

(1) Preservitas from the Preservitas Co., London. 
(2) Ordinary antiseptic fluid (““Enkel Aseptin”). 
(3) Double antiseptic fluid (““Dubbel Aseptin ”). 


Both these last are from Henrik Gahn’s Aseptiz, 
Amykos Co., Limited, Upsala, Sweden. 


The analyses of these preparations have given the 
following results :— 

















Ordinary Double 
Wg eeic 28 Tis Antiseptin Antiseptin 
—_—_—_- Preservitas. “ Enkel “ Dubbel 
Aseptin.” Aseptin.’ 
Per Cent, Per Cent. Per Cent. 
| 
Hydrate - - - =i 78°92 99°95 77°19 
Common kitchen salt - 9°20 _— 22°81 
} 
Saltpetre (Kaliumnitrat) - 9°53 — — 
Other (humid matters) Fal 2°34 0°05 — 





= ~ — 


Regarding the sale prices of these preparations it 
may be mentioned that :— 


1 kilogramme of Preservitas costs 2°62. dre 
(2s. 114d.), 

1 kilogramme of Ordinary Antiseptin costs 2°94 dre 
(3s. 3d.), 

1 kilogramme of Double Antiseptin costs 5°00 Gre 
(3s. 4d.), 


while the chemist’s shop “ Enhérningens” Drug Stores, 
here, according to its price-list, charges 70 dre (93d.), 
for acidum boricum venale, “ borsyra.” 

In the spring a quantity of herring was found in a 
fish dealer’s store preserved in hydrate. Of this 
herring, as well as of the brine in which it was packed, 
a health officer took a sample which was examined as 
to its hydrate percentage, with the following result :— 


Herring brine. 
1:59 per cent. 


Herring. 


Hydrate (“Borsyra”) 0°85 per cent. 


In the Report for the year 1898, it says on page 
42 :— 

A meat preservative named “Meat Preserve” from 
the factory Saturnus, at Malmé, Sweden, F. G. Borg, 
Apothecary, owner, has been examined on behalf of 
the Board of Health. It showed a pale, yellowish, 
somewhat turbid fluid, with a strong odour of sulphur- 
ous acid, being of an actual weight, at 15 degrees 
Centigrade, of 1°074. 


There was in a litre of this fluid :— 


Solid matters (after evaporation and 
drying) - - - - -  - §0°4 grammes 


Sulphurous acid soe ote . aii SScAatay, 
The sample chiefly consisted of a water-solution of 
acid sulphurous lime. 
Mm 
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After this résumé of the different preservatives and 
colouring matters which at present are used in the two 
largest towns in Sweden, question (1) remains tv be 
answered, viz.:—‘ Whether the use of such matters 
for preserving or colouring foods in certain quantities 
is dangerous to health, and in that case, in what 
proportions the using of them is injurious.” 


The injurious effects of the preservatives in question, 
irrespective of their different characters, depends of 
course to a great extent on how they are used. 


The manner of using them is very different in 
different places. 


While some tradesmen apply the preparations in 
accordance with prescriptions, others handle them en- 
tirely at random, indeed, so carelessly that they can 
hardly tell the approximate quantity that is used by 
them for the colouring and preserving of the various 
foods. 


With respect to the question of the injurious 
effects of the preservatives, it may be _ said 
that sulphurous acid certainly is a good pre- 


servative for the muscle colouring matter (‘‘ mus- 
kelfirgimnet”), but not for the meat itself. By 
employing sulphurous acid-salts the meat can be made 
to retain its natural colour, even after it has become 
tainted, and in this there is no small danger, inas- 
much as the buyer by this means easily can be misled 
regarding the actual quality of the meat, and especially 
of mince meat—since old mince meat and sausages 
can be sold as fresh, for the changes of colour which 
otherwise take place in the muscle colouring matter 
(“muskelfirgimnet”), after the adding of the saits, 
do not appear at the same time as the tainting sets in. 


An addition of sulphurous acid-salts makes it further. 
more possible to add water to mince meat without it 
losing the colour of fresh meat. 


Shorer has furthermore pointed out that the mixing 
of sulphurous acid and its salts may be disadvan- 
tageous even to the seller, because the sulphurous acid 
often is turned into hydrogen sulphide, which, owing 
to its disagreeable smell, makes the meat entirely 
unsaleable. 

This observation is fully in accordance with the 
opinions of the better class (that is to say), the most 
honest, sausage makers in Stockholm, who consider that 
the use of such artificial preservatives and colouring 
matters can damage the reputation of the profession, 


and therefore they have declared that they would have 


no objection to their prohibition. These men say they 
have been compelled to adopt them in order to enable 
them to compete with the tradesmen who began using 
them. 

As regards the suitability of sulphurous salts addcd 
1p mince meat, etc., and its sanitary significance, the 
Imperial Board of Health at Berlin (Das Kaiserliches 
Gesundheitsamt) has expressed itself as follows :— 


1. Frora fresh butcher meat without chemical preser- 
vatives, but with due observance of cleanliness, mince 
meat can be produced, which, if kept at a low tempera- 
ture, will retain its natural colour for more than 12 
hours. 


2. The addition of preservatives which contain sul- 
phurous acids and similar salts can improve the natural 
colour of the meat, but not the meat itself. By their 
means mince meat can appear to be of better quality 


“than it really is. 


3. The frequent consumption of mince meat which is 
treated with sulphurous acid salts may be injurious, par- 
ticularly to people of delicate health. 

The whole profession swill certainly agree with this ex- 
pression of opinion, given by such expert authorities as 
the Imperial Board of Health of Berlin, and to my 
knowledge this opinion is the prevailing one among the 
controllers of meat in Germany: 


SWITZERLAND, 


No Federal law, but several cantonal enactments 
prohibitive of preservatives. 


In the Canton of Zurich a daw of 1896 prohibits the 
employment of all preservatives save cooking salt and 
saltpetre, but borax continues to be largely used. 

The following is a translation of extracts from a letter 
from the Government, dated September 5th, 1899:— 

me We forward a reply to your request, only 
regretting that the circumstances, which we shall ex- 
plain ito you, do not permit us to give you information 
as precise as we should have deéired. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C. : 


In the absence of a federal law upon the regulation 
of foods there are the cantonal laws and ordinances which 
regulate for the moment the employment of antiseptics 
and colouring matters in the preparation of these commo- 
dities. ; 

It will be difficult, if not impossible, to inform you 
upon the importance which the employment of antisep- 
tics and colouring matters in the manufacture of foods 
has received in our country ; there exists, in fact, neither 
publications nor documents which give us upon this 
subject precise information. We only possess the re- 
ports of the cantonal chemists—that is to say, the 
chemists who in certain cantons are charged with the 
control of foods. But it is easy to understand that with 
the multiplicity and the diversity of our cantonal legis- 
lations, these reports, which besides are only published 
by a small number of cantons, can only form a base for 
estimation upon the question which occupies us. There- 
fore we will confine ourselves to extracting the most im- 
portant from among them. These may perhaps afford 
some information which will be useful. 


Laboratory of Canton of Bale-Viele, 1897.—18 per 
cent. of the sausages examined (20 out of 111) were arti- 
ficially coloured, for the most part by an aniline dye, 
orange R. Two samples of raspberry lemonade were in 
reality coloured by means of an aniline dye. <A product 
imported from England under the name of Queen’s 
Lemon Squash consisted of a dilution of citron juice 
added to about 5 per cent. of salicylic acid. 


The same laboratory, 1898.—T'wo samples of margarine 
contained boric acid. 


A salt preserve manufactured at Wittenberg and sold 
under the name of “Meat Preserve Krystall,” was a 
compound of sulphite of soda and Glauber’s salt. A. 
bit of meat treated by means of this salt contained 172 
milligrammes of sulphurous acid per 100 grammes. Fif- 
teen samples of sausages were artificially coloured. A 
lemonade was coloured by means of an aniline colour, 
the odour of which resembled that of naphthylamine. 
This colour was seized and destroyed upon the premises. 
All manufacturers of lemonade with the exception of 
one, who only uses a syrup of raspberries, use for making 
their products aniline essences and colours without 
giving a special designation to their lemonade. 


Laboratory of the Canton of Zurich.—Although an 
order of 19th December, 1896, prohibits the employment 
for the preservation of meats of other substances than 
cooking salt and saltpetre, in 1897 out of 55 specimens 
of meat examined at the laboratory 27 still contained 
boric acid or borax, the same suvstances’ have been 
found in six samples of sausages, five other samples of 
sausages were coloured by means of an anilinedye. Out 
of 2,032 samples of wine examined one alone was arti- 
ficially coloured. 


Laboratory of the Canton of St. Gall_—At St. Gall 
foods coloured artificially or preserved by the aid of 
antiseptics appeared especially to come from abroad. 
Thus samples of American meat examined in 1897 and 
1898 contained boric acid. Dried apples of American 
production contained traces of zinc (1897 and 1898). In 
1898 the laboratory has had to analyse Austrian butters 
coloured artificially or treated with salicyclic acid. 


Laboratory of the Canton of Thurgovie.-—The greater 
part of the American meats analysed in 1897 contained 
boric acid. 


Laboratory of Canton of Berne.—Oolouration of pastry 
by “jaune de Martius” tends to disappear ; in 1897 onl+ 
two samples were found coloured by this process; in 
practice inoffensive colours are employed. A preserve 
of yolk of egg examined in 1896, and coming from Ger- 
many, contained salicylic acid. The laboratory has 
often enough had to analyse wines sulphured or clarified 
too much with gypsum. Some samples contained as 
much as 186 milligrammes of free sulphurous acid per 
litre ; others as much as 47 grammes of sulphate of 
potash per litre (limit allowed two grammes). However, 
wines too much clarified'with gypsum are becoming rare. 
Such are some extracts which we have been able to take 
from the reports of the cantonal chemists during recent 
years. They do not permit of a complete account being 
stated of the amount in which the processes of manufac- 
ture, which the English Committee proposes to study, 
are used in Switzerland. One is able only to conclude 
from it that these processes are utilised by our manufac- 
turers. We greatly regret not being able to furnish 
you with indications more complete and more precise. 


We are, etc., 


(Signed) Hauser, Vice-President. 


APPENDIX. 


UNITED STATES, 


No maximum limit laid down as to preservatives. 
But those having no marked toxic character not abso- 
lutely prohibited. All packages to bear testimony to 
amount and name if any used. 


As to colouring matters no maximum limit fixed. But 
it is well known that aniline dyes have a retarding effect 
on digestion. No colouring matter to be used unless 
each package bears testimony to mame and amount. No 
absolute prohibition of any, colouring, matter which has 
no marked toxic character. 


Extract from the report of the Secretary of Agriculture, 
U.S.A., to the President for the year ended June 
d0th, 1899. 


Careful and systematic research has been made in the 
division of chemistry for preservatives of all kinds which 
may have been used on meats. The attitude which the 
department should take toward preservatives has been 
frequently outlined in official reports, but it may be as 
well to restate it here, as the matter is of great impor- 
tance. 


It is not regarded as a wise thing to absolutely pro- 
hibit the use of preservatives in foods. Since, however, 
all chemicals which have the properties of preserving 
foods have also a tendency to interfere with the pro- 
cesses of digestion, it is held to be imperative that no 
food should be offered for sale which contains a pre- 
servative without having this fact plainly stated upon 
the label of the package. Not only should the label 
state that the food product contains a preservative, but 
it should also give the name of the preservative and 
the quantity employed. In this way the intending pur- 
chaser is fully informed in regard to the character of the 
product which, he buys. While it has been established 
that a healthy stomach can, from time to time, receive 
with impunity food containing small quantities of pre- 
servatives, it is by no means certain that the continued 
practice of ingesting preservatives in foods would not 
produce serious injury. On the other hand, it is also 
quite certain that weak or diseased stomachs may suffer 
temporary or permanent injury from minute quantities 
of preservatives. 


The following are among the enactments in force in 
the State of Illinois bearing on the subject :— 

Be it enacted by the people of the State of Illinois, 
represented in the General Assembly, that no person 
shall mix, colour, stain, or powder, or order or permit 
any other person in hig or her employ to mix, colour, 
stain, or powder any ariicle of food with any ingredient 
of material, so as to render the article injurious to 
health, or depreciate the value thereof, with intent that 
the same may be sold ; and no person shall sell or offer 
for sale any such article so mied, coloured, stained, or 
powdered. 
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No person shall coat, powder, or colour with annatto 
or any colouring matter whatever, any substance de- 
signed as a substitute for butter, whereby such substi- 
tute or product so coloured or compounded shall be 
made to resemble butter, the product of the dairy. 


Vinegar shall not Contain Lead, Copper, or Sul- 
phuric Acid.—No person shall manufacture for sale, 
offer for sale, or have in his possession with intent to 
sell, any vinegar found upon test to contain any pre- 
paration of lead, copper, sulphuric acid, or other 
mineral acid, or other ingredients injurious to health. 
All packages containing vinegar shall be marked, sten- 
cilled, or branded on the head of the cask, barrel, or 
keg containing such vinegar, with the name and re- 
sidence of the manufacturer or dealer, together with 
the brand required in Section 16 of this Act. 


Canned Goods to be Free From Articles Deleterious 
to Health.—No packer or dealer in preserved or canned 
fruits and vegetables, or other articles of food, shall 
sell or offer for sale such canned or preserved fruits 
and vegetables or other articles of food, unless they 
shall be entirely free from substances or ingredients 
deleterious to health, and unless such articles bear a 
mark, stamp, brand, or label, bearing the name and 
address of the firm, person, or corporation that packs 
same or dealer that sells same. All soaked or 
bleached goods or goods put up from products dried 
before canning, shall be plainly marked, branded, 
stamped or labelled as such, with the words ‘‘ soaked” 
or “bleached goods” in letters not less than two-line 
pica in size, showing the name of the article and name 
and address of the packer or dealer who sells same. 


Fruits, Jellies, and Jam.—No person shall manutac- 
ture for sale, have in his possession with intent to sell, 
offer or expose for sale, or sell, as fruit, jelly, jam, or 
fruit butter, any jelly, jam, or imitation fruit butter, 
or other similar compound made or composed, in whole 
or in part, of glucose, dextrine, starch, or other sub- 
stances, and coloured in imitation of fruit, jelly, jam 
or fruit butter; nor shall any such jelly, jam, or fruit 
butter or compound be manufactured or sold, or offered 
for sale, under any name, or designation whatever 
unless the same shall be composed entirely of ingre- 
dients not injurious to health; and every can, pail, or 
package of such jelly, jam, or butter sold in this State 
shall be distinctly and durably labelled “imitation 
fruit, jelly, jam, or butter,” with the name and address 
of manufacturer or dealer who sells same. 


All baking powders sold in the State must be labelled 
in a conspicuous way and place with a name signifying 
the class or variety to which it belongs, based on the 
name of the acid ingredient ; thus, for example, “This 
is an alum baking powder; an alum phosphate baking 
powder ; a phosphate baking powder; a cream of tartar 
baking powder.” Potassium acid sulphite is regarded 
as unwholesome, if not injurious, and its use in any 
article of food is prohibited. 
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APPENDIX No. II. 


LAW AND PRACTICE IN THE BRITISH COLONIES AS TO PRESERVATIVES AND COLOURING 
MATTERS IN FOOD. 





(Summary of data obtained by the Colonial Office.) 


AUSTRALIA :— 
(1) Sourm Avusrrattia. 


Preservatives such as boracic acid, formalin, and 
Salicylic acid are met with in dairy produce, and also 
colouring matters. Boracic acid is the predominating 
chemical substance used in this colony as a preservative, 
and it is invariably added as a component in a com- 
pound known as “Preservitas.” The percentage of 
boracic acid contained in “Preservitas” is believed to 
exceed 70. Formalin and salicylic acid when put into 
milk and butter are regarded as of considerable danger 
to consumers. Colouring matters are used by all butter 
and cheese manufacturers, but when the preparations 
are of purely vegetable origin, little danger is appre- 
hended from their presence. 


5017. 


The Dairy Instructor says that butter containing 1 


per cent. of boracic acid is probably unsafe to the con-. 


sumer. In this colony 8o0zs. to the 100lbs. of butter is 
regarded as a safe and sufficient quantity. 


Colouring matters are sold of varied strengths, so 
that a fixed proportion cannot be recommended. Law 
of 1882 is on the lines of the Tasmanian 
law of 1885 (see later), but there is a clause 
in the law of 1890 which declares that in 
the case of food which is a mixture, or which has 
an admixture of an ingredient or ingredients not 
generally known and recognised as a natural und 
mecessary component part of that food, and is 
mixed therewith: by way of adulterating it, vor is 
an artificial imitation of an article of food, a ladel shall 
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be affixed to that food, specifying the names of each of 
ithe matters or ingredients with which such food is 
mixed or adulterated. 


(2) QUEENSLAND. 
Law of 1881 as in Tasmanian Act of 1885 (see later). 


As to the legal aspect of the matter, the Attorney- 
General is not aware of any law in force in Queensland 
which expressly authorises the use of any matter in con- 
nection with food for the purpose of preserving and 
colouring the same, but that there are several Acts in 
force which provide for the punishment of persons who 
mix any colouring or other matter with any articles of 
food, which are deleterious or such as to render the 
article injurious to health. 


The Under Secretary says that so far as agriculture 
is concerned the use of preservatives in Queensland is 
confined principally to butter and cheese. With regard 
to the former the use of certain preservatives is pre- 
valent to some extent in dairies and creameries. The 
factories, too, in some instances, use preservatives again 
in the cream arriving at the creameries by rail, especi- 
ally during the hot weather. These are commercially 
known as Preservitas, Sal Preservare, and Preservaline, 
There are others in use in a minor degree, but these are 
the principal and analyses of them as taken by the 
Agricultural Chemist show :— 


Preservitas. 
Water - 1s Oe - 34°50 per cent. 
Soda - - =! (Na s@ yi - 5°58 3 
Borie Acid - BlO; We - 47°39 * 
Salt - . NaCl 9°33 " 
Saltpetre — - - KNO, 3:00 bs 
99:80, 


A mixture of 34 per cent. borax, 9 per cent. common 
salt, 3 per cent. saltpetre, the rest being boric acid. 


Sal Preservare. 





Water - - sly HgoO 34°30 per cent. 
Soda - Nag Osiee 4:96 3 
Borie Acid - B,O; 51°80 i 
Salt - NaCl oP 
99°58 * 


A mixture of 30 per cent. borax, 8°5 salt, the rest 
being boric acid. 


Preservaline. 


Water - - H,O 37°70 per cent. 
Boric Acid - Bs Oe - 40°60 i 
Salt - NaCl = - 20:16 A 
Saltpetre KNO, 3°03 5 
10149 





A mixture of 20 per cent. common salt with 3 per cent. 
‘saltpetre and boric acid. 


It is difficult to give an authoritative opinion upon 
the injurious effect of these preservatives, for no 
thorough investigation has been made in this direction. 
The danger would perhaps seem to lie rather in the mis- 
use than the use, and it is the cheap chemicals that have 
to be feared most. The fact, however, remains that 
authorities upon dairies in Queensland (excluding 
manufacturers) are adverse to the use of preservatives. 


To what extent and in what amounts they are used at 
the present time cannot be answered definitely, since 
no direct investigation has been made. 


The Government analyst says that the law on the 
subject is included in sections 2 to 8 under heading 
“Description of offences” in the “ Sale of Food and 
Drags Act of 1881,” these sections being identical with 
Sections 3 to 9 in the English “Sale of Food and Drugs 
Act of 1875,” so that Queensiand is in practically the 
same position as England in this matter So far as 
he 1s aware no prosecutions have taken place in Queens- 
land for*the use of preservatives in food, although, 
ewing to the hot climate, preservatives are almost 
universally used. 


The fact that some qualified es practitioner can 
almost invariabiy be brought into court ready to swear 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, KC. : 


to the harmlessness of preservatives, and that the 
general practice in such cases is to give the accused 
“the benefit of the doubt” owing to conflicting medical 
evidence, instead of giving the public the “ benefit of the 
doubt,” has prevented certificates from being issued as 
to preservatives being deleterious; and the lack of 
evidence has prevented the fixing of any standard as to 
the amounts of the various preservatives which should 
be considered injurious to health. 


With regard to colouring matters the only prosecu- 
tions so far as known in Queensland were for the use 
of Roseaniline in wine, and a conviction was obtained in 
each case. 


The public analyst of South Brisbane says that borax, 
boric acid, formalin, salicylic, and benzoic acids, are 
frequently found to have been added to articles of food 
as preservatives. In the summer months milk, butter, 
and cream, are kept for a considerable time by the addi- 
tion of borax, boric acid, or mixtures of these two sub- 
stances under various fanciful names, and formalin, 
although only recently introduced, is likely to be widely 
used for this purpose, as an addition of so small a 
quantity as 0°05 per cent. is sufficient to keep milk for 
weeks, and two or three drops to a pint will keep a 
sample fresh for two or three days. Benzoic, boric, and 
salicylic acids are also used for the preservation of 
potted meats and sausages, and in the curing of ham 
and bacon. Salicylic acid is sometimes added to jam 
as an antiseptic and preservative. 


Queensland being a much hotter country than Eng- 
land, the more popular of these preservatives, princi- 
pally borax and boric acid, are naturally used on a 
much larger scale, but no case of illness or indisposition 
caused by their use has yet been heard of, and it is con- 
sidered that it would be very difficult to determine 
whether their addition is injurious or not (in the quan- 
tities used). It is held to be desirable that legislation 
should define the maximum amount of a preservative 
to be added, to prevent the possibility of an invalid or 
young child being given what might be medicinal doses. 


Annatto, turmeric, saffron, and oil-soluble azo- 
aniline dyes are used for the colouring of butter and 
cheese. Those most popular are liquid annatto and 
oil-soluble anilines. A salt of copper, usually the 
sulphate, has been employed to render bottled fruits 
and vegetables a bright green colour. Cochineal, 
saffron, indigo, chlorophyll, and aniline dyes impart 
the various tints to articles of confectionery. Roseani- 
line, fuchsine, or magenta are usea for jams and pre- 
serves. Turmeric and yellow aniline dyes bring up the 
colour of sugar. Red ferruginous earths, as bole 
Armenian, Venetian red, and Bismarck brown are 
occasionally added to sauces, sausages, and potted 
meats. Fuchsine, cochineal, logwood, beetroot, and 
alkanet have been detected in wines. Caramel or 
burnt sugar is very largely used for the colouring of 
spirits (brandy, rum, and whisky), and also. for arti- 
ficial vinegar. 

Although the majority of the above colouring agents 
may be considered harmless, it will always be a ques- 
tion whether any may be present in _ sufiici- 
ently large quantities to be in any way injurious to 
the consumers’ health. The non-poisonous colouring 
matters are some of the aniline dyes (when pure and 
free from arsenic), saffron, turmeric, annatto, chloro- 
phyll, and generally any vegetable matter. In one or 
two cases of jam colouring the amount of roseaniline 
present has been sufficient to be decidedly injurious, 
especially as jam is an article largely consumed by 
children. With regard to vinegar it was, until re- 
cently, quite the exception to obtain a pure malt 
vinegar, the article usually sold being simply very 
dilute acetic acid, coloured with burnt sugar. 


(3) VicTorta. 

Law of 1890 as in Tasmanian Act of 1885 (see later). 

Law as to sale of spurious butter as in Western 
Australia (next below). 

The Secretary for Agriculture says boric acid forms 
the base—in some cases the whole—of the many- 
named preservatives used in food. During the first ex- 
port seasons, 1889-90, most of the butter was exported 
without boric acid; but butter in which one-half per 
cent. of preservative was added kept better and was 
more palatable and fit for consumption, and realised 
up to £5 per ton more. Numerous eperiments have 
been made during the past few years with a view of 
ascertaining if butter can be manufactured to stand 
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the variations of temperature and length of time with- 
out deterioration before reaching the British con- 
sumers. The system of pasteurisation has been 
adopted in many of the factories with this object, with 
encouraging results. So far, even the pasteurised 
butter to which a little boric acid has been added has 
been found to keep better than that without it. 


Mutton, beef, rabbits, and other meats exported, 
being frozen, do not contain any preserving material. 
In the spring and early summer months little or no 
colouring is used in butter or cheese. In autumn up 
to five ounces of annatto seed and olive-flavoured 
cotton seed oil colouring is added to 100 gallons of 
cream containing 45 per cent. of butter, and in cheese 
ap to an ounce per 100 gallons of milk. 


Dr. Springthorpe, physician to the Melbourne Hos- 
pital, and lecturer on therapeutics, dietetics, and 
hygiene at the Melbourne University, states on the 
subject of using preservatives in food: “As regards 
boric acid, I have some absolute evidence within actual 
defined limits. I have now for some years treated 
practically all my hospital typhoid patients on a diet 
of sterilised hopped malt extract with very satisfactory 
results from every point of view, and a very large 
number of cases have been similarly treated in Vic- 
toria, Queensland, Western Australia, and New 
Zealand, with similar results. My routine treatment 
for over three years has been to add 25 grains of boric 
acid to the ounce of sterilised water to every meal of 
malt, usually twelve in twenty-four hours—that is, 
30 grains of boric acid in the day—with intent and re- 
‘sult of keeping the malt aseptic throughout its assimi- 
lation. Some 300 patients have been under my per- 
sonal observation, taking 30 grains of boric acid daily 
for periods varying from one to six or nine weeks, and 
I have never noted any bad effects; on the contrary, 
the local condition of the intestine recovered its 
normal tone. The patients convalesced, as a rule, 
stronger rather than weaker than patients on ordinary 
milk.” 


(4) Western AUSTRALIA. 


But little done so far, in the absence of legislation. 


Preservatives and colouring matters believed to be 
used in food to a very slight extent. 

The law of 1898, on the lines of the Tasmanian law 
of 1885 (see later). The sale of spurious butter “with 
or without salt or other preservative and ... . 
colouring matter” can only be carried on under 
system of declaration. 


BAHAMAS :— 


No special local legislation. 
obtain. 


Practice does not 


BARBADOS :— 


Caramel (burnt sugar) is used for colouring rum, 
and cochineal or fuchsine in minute quantities for 
colouring sweetmeats made and sold in the colony. 
Careful enquiries failed to ascertain other instances 
of the use of preservatives or colouring matters in food 
of local manufacture. 


BRITISH GUIANA :— 


Law of 1892 prohibits the colouring or staining of 
food in a way to render it injurious to health (as in 
Article 1 of Malta law of 1888—-see later). 


Report by the Government Analyst says that both 
sugar and rum are artificially coloured. No preserva- 
tives are used in articles of food intended for export. 
The bulk of the sugar made is for export to the United 
States, and is not coloured. That sent to England is 
treated while in the vacuum pan with small quantities 
of a solution of stannous chloride (protochloride of 
tin, tin crystals, dyers’ crystals) which results in the 
production of the yellow bloom characterised ‘“ Deme- 
rara crystals.” The colour is really a modification of 
the natural colouring matter of the cane, and contains 
none of the stannous chloride. Investigations made 
many years ago proved that all but minute traces of 
the stannous chloride used pass into the residual 
molasses. Investigations made in England by Dr. 
Stevenson and other experts fully confirmed the re- 
sults above mentioned, and further proved that the 
minute traces of tin retained by the sugar were physio- 
logically inactive. A similar bloom or colour may be 
attained by the use of sulphuric acid, phosphoric acid, 


and various vegetable acids in the vacuum pan, but 
the results are not satisfactory or lasting. Attempts 
have been made to use certain aniline dyes in the 
place of stannous chloride, but have proved failures, 
and no sugar so coloured has been exported from the 
colony for many years past. 


Rum is coloured with caramel or burnt sugar or 
molasses. The colouring matter is quite uninjurious. 
Attempts have been made to use aniline dyes in the 
place of caramel, but have all failed, and no rum has 
been exported from the colony for some years past 
so coloured. 


Practically, therefore, the colouring of food stuffs is 
limited to the colouring of sugar intended for the Eng- 
lish market by a modified form of the colouring matter 
natural to the cane and to the colouring of rum by 
caramel. Of the chemical agents used in the manu- 
facture and colouring of sugar only physiologically 
inactive traces remain in the product. 


BRITISH HONDURAS :— 


No special local legislation. 
obtain. 


Practice does not 


CANADA :— 


The law does not prevent the use of preservatives 
and colouring matters in food unless they are in- 
jurious to health. 


Law briefly as follows :—- 


Law of 1886, as amended in 1898.—Food is adulterated 
if it contain any added poisonous ingredient, or any in- 
gredient which may render it injurious to the health of 
a person consuming it, or if it so coloured or coated or 
polished or powdered that damage is concealed, or if 
it is made to eppear better or of greater value than it 
really is. 

As regards the addition of non-injurious matter to 
food, the law of 1898 says that food is not adulterated; 
“Tf any matter or ingredient not injurious to health has 
been added to the food or drug because it is required 
for the production or preparation thereof as an articl. 
of commerce, in a-state fit for carriage or conswmptior.. 
and not fraudulently to increase the bulk, weight, or 
measure of tthe food or drug, or to conceal the inferior 
quality thereof, if each package, roll, parcel, or vessel 
containing every such article manufactured, sold, or ex- 
posed for sale 2s distinctly labelled as a mixture, in con- 
spicuous character, forming an inseparable part of the 
general label, which shall also bear the name and ad- 
dress of the manufacturer.” 


As to penalties for injurious adulteration of articles, 
the same law says that if such adulteration is within the 
meaning of this Act deemed to be injurious to health, 
for a first offence a penalty not exceeding 200 dollare 
and costs shall ‘be incurred, or three months’ imprison- 
ment, or both, and for each subsequent offence a penalty 
not exceeding 500 dollars and costs, or six months’ im- 
prisonment, or ‘both, and not less than 50 dollars and 
costs. 

As to vinegar, the law of 1886 says that vinegar sold, 
or offered, or exposed for sale, shall be deemed to be 
adulterated in a manner injurious to health if any 
mineral acid has been added thereto, or if it contain 
any soluble salt having copper or lead as the base 
thereof—whether such mineral acid or sald is added 
either during the process of manufacture or subse- 
quently. 


As to liquors, it says that alcoholic, fermented, or 
other potable liquors sold, or offered, or exposed for 
sale, shall be deemed to have been adulterated in a 
manner injurious to health if they are found to contain 
any of the articles mentioned in the schedule to the 
Act, namely, cocculus indicus, chloride of sodium (other- 
wise common salt), copperas, opium, cayenne pepper, 
picric acid, salicylic acid Indian hemp, strychnine, 
tobacco, darnel seed, extract of logwood, salts of zinc, 
copper or lead, alum, methyl alcohol and its derivatives, 
amyl alcohol, and any extract or compound of any of 
the above ingredients. 

A form of warranty has also been enacted (in 1898) 
to the effect that articles manufactured by the vendor 
or by persons known to him are pure and unadulterated 


within the meaning of the Adulteration Act. 
In actual practice it has been found that salieylic acid 


has been found in beer, condensed milk, and preserves, 
and borax in milk. Only salt used in butter. British 
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importers have urged the use of preservatives, but 
Canadian manufacturers have not fallen into the practice. 
Annatto is used for colouring butter and cheese, but 
only in very minute quantities in cheese. Many baking 
powders also contain alum, and none of these have been 
declared by the Courts illegal. Salt only is used in 
curing bacon, which is sprinkled with borax when dry, 
for purposes of transit. No preservatives used in pre- 
served fruits and jams. The Department of Inland Re- 
venue at Ottawa is of opinion that salicylic acid im 
beers, etc., is injurious to health, and that alum in bak- 
ing powders is not less so, but as yet the Couris have 
not determined the point. 


CAPE OF GOOD HOPE :— 


As regards butter, the addition of preservatives is 
seldom resorted to except in a few instances when butter 
im made for keeping purposes. In this case preservatives 
are usually added at the rate of 1 lb. to 100 lbs. of 
butter, the chief ingredient in the preservative being 
boracic acid. Colouring matter is as a rule only used in 
cheese making, and is added at the rate of 2 fluid ounces 
to every 100 gallons of milk. The colouring matter is 
generally a vegetable product and entirely harmless. 


As regards wine, the only preservative generally and 
openly used in this Colony is alcohol in the form of 
spirits of wine, the maximum strength to which wines 
are thus fortified being 35 per cent. proof spirit. Other 
preservatives, if used to any extent, are applied secretly, 
and the only substance known of as being used in this 
manner is salicylic acid, which is added at the rate of 
35 to 5 ounces per hogshead of 64 gallons. 

With regard to butter, colouring matter is sometimes 
added, but it is doubted whether the practice of adding 
a preservative is in any extensive use. 


It is very seldom necessary to use colouring matter in 
wine, the blending of different wines being resorted to 
to obtain the desired result. In the few cases where 
colouring matter is applied, the substance generally used 
—in small quantities, according to the depth of the 
colour required—is caramel. But colouring matter is fre- 
quently added to the red wines. Some time ago an attempt 
was made by a gentleman to induce the Government to 
adopt at the Government Wine Farm and to advocate 
the use by wine farmers of a certain preparation to be 
added to new-made wines. This preparation was found 
upon analysis to contain a considerable quantity of 
formaldehyde, upon which chemical the results obtained 
by the use of the preparation really depended, its effect 
being to arrest further fermentation, and therefore to 
ensure the keeping of the wine. Its use was reported 
against, and the preparation was therefore not taken up 
by the Government. 


The use of formalin was also reported against in wines 
on the ground (a) that there is no definite knowledge of 
the action on the human rystem of the continuous con- 
sumption of formaldehyde, and (b) that physiologically 
the continuous use of a powerful disinfectant and irri- 
tant would injuriously affect the act of digestion, especi- 
ally that portion of it dependent upon bacteria! action. 

Tumeric has been frequently found in mustard, and 
aniline colours at rare intervals in sugar; and bottled 
fruit from Australia has contained sulphurous acid. 


Law of 1890 as in Tasmanian Act of 1885, but one 
clause says that if any person selling, offering, exposing, 
or keeping for sale any spirits, wine, malt, or other 
liquor, shall have upon his premises, or in his posses- 
sion any vitriol cocculus indicus, nux yomica, tobacco or 
tobacco juice, pepper, chillies, opium, aloes, salts of 
zine or lead, copperas, faba amara, logwood, or any ex- 
tract or preparation thereof respectively, or any other 
poisonous or deleterious substance whatsoever, other- 
wise than for some innocent purpose, the proof of which 
shall lie on such person, the shall be liable to the 
penalties, 


UEYLON :— 


The only law at all touching the subject of preserva- 
tives is one clause of the Penal Code having reference 
to the sale of food or drink in a noxious or unfit state. 


Materials known to be used in the Colony for preservy- 
ing food are :— 


Salt (chloride of sodium), for meat and fish. 
Saltpetre (nitrate of potash), for meat. 
Vinegar (acetum), for meat//and fish. 
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“Hal” Bark (vateria acuminata), to preserve “Toddy” 
from acid fermentation. 


Boracic acid, for preserving milk and butter. 


“ Goraka” (Garcinia cambogia) pericarp, used for pre- 
serving fish and also meat. 


Tamarind (Tamarindicus Indica) pulp, for preserving 
fish. 


Cinnamon (Cinnanum zeylanicuon), to prevent acid 
fermentation in preserves. 


Pepper (Piper nigrum), to prevent fermentation im 
pickles. It is also used to preserve honey. 


“ Arrack” (Palm spirits), for preserving curried meat.. 

lime and the bark of Vatirui Indica to retard fer- 
mentation when preparing jaggery from toddy. 

The foregoing are the chief substances used for pre- 
serving food, and their use in any quantity whatever is: 
not injurious to health. 


The following are also used, though not so largely : — 
Honey, for raw meat. 


Glacialine, a preparation imported from England for 
meat. It is believed to contain borax in some form. 


Cow ghee, for meat. 
Materials known to be used for colouring food are :— 


“Shoe Flower” (Hibiscus Rosa-sinensis), red, for 
colouring preserves and sweets. 


Annatto (Bixia Orellana), orange yellow, for butter. 


Sapan (Caesalpinia Sapan), red, for colouring boiled 
eggs and sweets. 


Cochineal (Coccus Indicus), pink, for sweets, pud- 
dings, ete. 
Spinach (Casella Alba), green, for sweets. 


Turmeric (Curcumina Longa), yellow, for colouring: 
rice and roasted gram. 


Burnt sugar for colouring home-made wines. 


The use of these materials in any quantity whatever 
is not injurious to health. 


The following substances are also used :— 


Magenta, which is considered poisonous in very smal} — 


quantities for the preparation of sherbet. . 


Kolichayam, a chemical preparation commonly 
believed to contain arsenic. It is sold in small paper 
boxes, and consists of small grains—red, pink, and 
green in colour. 


CYPRUS :— 


No special local legislation. 
other than salt. 


No preservative usek 


FALKLAND ISLANDS :— 
No food preservatised. 


The “law of England” so far as applies to local cir- 
cumstances is in force. 


FIJI, GIBRALTAR, GOLD COAST : — 
No special local legislation. Practice does not obtain. 


HONG KONG :— 

No preservatives other than common salt found, 
though sought for, and no colouring matters found, 
gave caramel and magenta to a small extent in bever- 
ages. A certificate of adulteration would be given by 
the Government Analyst were a food such as cayenne 
pepper or mustard to be artificially coloured, or were 
a food to contain a preservative such as borax, boracic 
acid, and such like chemical substances, and there is 
but little doubt that on such a certificate the seller of 
the adulterated food would be convicted. 
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JAMAICA :— 

Law of 1898 as in Malta, Art. I. of 1888. Local 
practice of use of preservatives and colouring matters 
wholly inappreciable in extent, and injurious ingre- 
dients do not appear to be used. 


LAGOS :— 
No special local legislation. 


APPENDIX. 


LEEWARD ISLANDS :— 


No law in force. 
matter. Practically no use of preservatives or colour- 
ing matters, save alleged use of sulphate of copper at 
times in a domestic preparation of preserved lime peel. 


MALTA :— 


Law of 1859.—Art 1.—Food and drinks exposed for 
sale, may be seized for analysis as to admixtures of a 
kind injurious to health, under certain specified 
methods of procedure. 


Art. 4.—If mixtures injurious to health are found, 
sentence shall follow. If not, payment for any damage 
sustained shall be made. 


Law of 1888.—Art. 1.—Punishment by imprisonment 
to follow on sale of drinks or food mixed with sub- 
stances to render them injurious to health, unless the 
vendor were ignorant of the mixture, and could not 
reasonably have been expected to know. Im all cases 
the food, etc., is to be forfeited. 


Art. 2.—Food and drinks in a state of decomposition 
injurious to health shall not be sold. 


Law of 1893.—Art. 1.—The importation of food and 
drinks which might be injurious to health may be pro- 
hibited, 


MAURITIUS :— 


No preservative known. Only colouring known is 
one called locally “Golden Bloom,” but rarely used, 
and not regarded as deleterious, but never analysed by 
the Government. 


Penalty lies on sale of liquor containing any ingre- 
bi hurtful to health, under laws of 1838, 1869, and 


NATAL :— 


Law of 1898.—Byelaws, enforceable under penalties 
for contravention, may be made by town councils in 
regard of food containing a mixture, colouring, or pow- 
dering of injurious ingredients, so as to render the 
article injurious to health, and may prohibit the sale of 
any such food if the fact be not declared. 


No reports under the Act have been made, as only 
two boroughs have at present (October, 1899) framed 
bye-laws. 


NEWFOUNDLAND :— 
No special local legislation. Practice does not obtain. 


NEW ZEALAND :— 


The law of 1898 stipulates as follows :—No person 
shall: (1) Mix with or add to dairy produce, or use in 
the manufacture thereof, any extraneous ingredient of 
any description; nor (2) Manufacture any dairy pro- 
duce from other than milk or cream; nor (3) Know- 
ingly sell any such produce. Provided that, except in 
so far as is otherwise provided by regulations under this 
Act, nothing in this section contained shall be con- 
strued to prevent pure sugar, common salt, or any 
harmless coagulative, preservative, or colouring in- 
gredient or constituent being used in the manufacture 
of dairy produce. 


The Governor may from time to time, by Order in 
Council gazetted, make regulations consistent with the 
provisions of this Act, for preventing or limiting the 
use of preservatives or other ingredients in the manu- 
facture of dairy produce. 


It is the practice among cheese manufacturers in 
New Zealand to use at times a small quantity of a solu- 
tion of annatto (loz. to 100gals. of milk) for the purpose 
of colouring the cheese. It is the same material 
as that which is used by cheese makers in all 
countries. New Zealand cheese is free from preserva- 
tives of any kind. The butter manufacturers occa- 
sionally put some colouring matter in their butter, em- 
ploying for the purpose the same substance as is used in 
cheese making, prepared in a different manner, but 
quite as harmless. 


Preservatives, known by such trade names as “ Pre- 
servative,” ‘Preservitas,” etc., are used at some of the 
butter factories to the extent of § to 4% of a lb. to 
100lbs. of butter. . 


It is forbidden to sell milk that has not been properly 
cooled immediately after having been drawn. And no 
person shall sell other than “pure milk” without 
declaration, “pure milk” being milk which does not 


No attention has been given to the 
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contain “any preservative of chemical or colouring 
matter of any kind whatsoever.” 


NIGER COAST PROTECTORATE : — 
No special local legis-ation. 


ST. HELENA :— 
No trade in which colouring matters are used. 


ST. VINCENT :— 
No special local legislation. 


SEYCHELLES, SIERRA LEONE :— 


No special local legislation. Practice does not 
obtain. 


STRAITS SETTLEMENTS :— 


No law in force. Only 
fruits, placed in flavouring syrups. 
colouring matter is added. 


Chinese and other nations use a dark red dye im- 
ported from China for colouring cakes, and_ extract 
from certain leaves a deep green dye for cakes and 
sweetmeats. Both are said to be harmless. Cooks 
often use the flower of the hibiscus to give a red 
colouring to syrups and sauces, an artifice said to be 
harmless. There is no reason to believe that the use 
of injurious preservatives or colouring matters prevails 
to any extent. 


exported food is tinned 
No preservative or 


TASMANTA :— 


The practice has been to order proceedings to be 
taken in all cases where the Government analyst 
reports that the matters used are in themselves dele- 
terious or are present in quantities injurious to health. 
Where the matters are innocuous, and only reduce the 
commercial value of the article adulterated, the Board 
leaves it to the persons prejudiced to take action. 

The law of 1885 renders penal, except in cases of 
proved absence of knowledge which could reasonably 
have been obtained, the mixing, colouring, or powder- 
ing of food with any ingredient or material so as to 
render the article injurious to health; but declaration 
by label of the addition of non-injurious material pro- 
tects the vendor, and the addition of non-injurious 
substances necessary to the preparation of an article 
in a fit state for carriage is allowed, if they do not 
fraudulently conceal inferiority of quality. 


TRINIDAD :— 

Law of 1881 forbids sale of intoxicating liquors 
mixed with, or storage on licensed premises in_ the 
absence of satisfactory reason of, cocculus indicus, 
chloride of sodium, copperas, salts ot zinc or lead, 
alum, sulphuric acid, or any extract or compound of 
any of these articles, which may be added to by 
Order. 

Law of 1895 as in Malta, Art. I. of 1888. (See Ante.) 
Preserved peas used to have 4 grains of copper per Ih, 
Proceedings eight years ago led to reduction of quantity 
added to from + to 1 grain per Ib. 

Wines of low alcoholic strength sometimes contain 
small proportions of salicylic acid. 

Butter is coloured with annatto, and some, princi- 
pally French, contains 27 per cent. of salt. 

(All the above are imported goods.) 

Locally, milk contains no preservative, and rum is 
coloured with caramel solution. 

Recently proceedings have ceased in view of the 
difficulty of proving that preservatives as used are 
injurious at a single meal. : 


WINDWARD ISLANDS :— 
(1) Sr. Lucta. 
No law deemed necessary. Only sugar is coloured 
with a matter commercially known as “bloomer” for 


sugar called “yellow crystals,’ and then only in 
amount not considered likely to be injurious to health. 


(2) GRENADA. 

No law in force. 

Only substances used are annatto (milk and sweet- 
meats), prickly pear (sweetmeats), and burnt sugar 
(new rum). None of these regarded as injurious to 
health. 
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DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C, : 


APPENDIX No. III. 


REPORT on Visit paidto AmsrErpDAM, HamBurG, and DenMaRK in relation to the use of Chemical Pre- 
servatives in Milk and Butter. 


When the Food Preservatives Committee had been 
taking evidence for some few months, it become in- 
creasingly apparent that a visit to Denmark, as a great 
butter-exporting country, wherein the use of certain 
chemical preservatives was prohibited, and to Ireland, 
as a butter-producing country, wherein such preserva 
tives were largely employed, would be desirable before 
the verdict of the Committee was arrived at. It 
was finally decided that such visits should be made, 
and it was deemed important that the heat of 
summer should be chosen as best suited to a 
correct estimation of the difficulties to be met in the 
manipulation, storage, and transport of butter unaided 
by chemical ingredients of a specially preservative 
character. It was the more desirable to examine the 
Danish methods, owing to the fact that some useful 
information might, it was thought, be obtained with 
regard to the milk supply, the use of chemical preser- 
vatives in milk being prohibited in that country, and 
pasteurisation being at times resorted to. 


Accordingly August and September were arranged 
for, the first for the Danish visit, and the second for 
the visit to Ireland. Unfortunately, the engagements 
of the Committee were such as precluded the presence 
of the chairman and other two of their number in Den- 
mark, and hence we alone were in a position to pro- 
ceed ; but in view of the importance of heat as a 
factor in the programme set forth, it was decided 
that we should carry out the original scheme. It is 
satisfactory to be able to record that the weather 


throughout our stay on the Continent was hot and dry. ° 


In addition to the facts which we chronicle in this 
report, we obtained certain information on matters 
other than milk and butter supplies, but of too piece- 
meal a character to warrant our setting it forth, touch- 
ing as it does on the bacon industry, the egg and fish 
trades, the general question of preservatives in food, 
and such other subjects as the slaughtering of cattle 
and swine, and the transport of meat. Our time was 
far too restricted to admit of anything approaching a 
grasp of the numerous points of interest on matters 
analogous to our specific subjects, and hence, while we 
were glad to learn what we could, we cannot pretend 
to the same intimacy with these other questions as with 
those dealt with in the succeeding pages. 

Before proceeding to the Continent we secured the 
assistance of the Foreign Office in the direction of 
special passports and introductions, and from Mr. 
Harald Faber, F.C.S., the Commissioner of the Agricul- 
tural Department of the Danish Government in London, 
who had already tendered evidence before the Committee, 
we obtained a number of valuable introductions, including 
the following, viz. :— 

Hr. L. KE. Wourr, Chief of the Department of 
the Ministry of Agriculture. 

Prof. V. Srorcu, Director of the Royal Labora- 
tory for Agricultural Research. 

Hr. B. Bocemp, consulting dairy expert to the 
Royal Agricultural Society of Denmark. 


The three leading milk companies in Copen- 


hagen, viz :— 
“Copenhagen Milk Supply” (Director, Hr. 
G. Busck). 


“The Milk Supply Pasteur” (Director, Ur. 
KE. Krohn); and 


“Det danske Maelke Compagni,” System 
Oassé (Director, Hr. Salicath). 


The Hon Alan Johnstone, H.M. Ambassador at 
Copenhagen, was unfortunately absent in England, at 
the date of our visit, but from Captain Boyle and Mr. 
©. Holger Funch, of H.M. Consulate, we obtained 
much help, as from all who are named in the above 
‘ist, and many others who find mention in this report. 
We were, indeed, most kindly received on all sides, 
and no little time and trouble were taken to furnish us 
with the fullest information available. 


Nor does this apply to Denmark only, but also to 
Amsterdam and Hamburg, at/each of which cities we 


spent a day on our outward route, and learnt sonie- 
thing of the milk supplies of both. 


In what follows we do little more than reproduces the 
notes which were taken at the time as to that which 
we saw and were told, deeming it best to limit our 
selves thus rather than to comment on or attempt to 
criticise all cf the numerous phases of trade and prac- 
tice coming beneath our notice. 


AMSTERDAM. 


We had the misfortune to visit Amsterdam during 
the absence of Dr. Ringeling, the Health Officer of the 
City, but we were happy in finding in his place Dr. 
J. W. Jenny Weigerman, the Assistant Health Officer, 
to whose great kindness we owe all that we have 
learned respecting the milk supply of the city and the 
subject of the chemical preservation of food. To the 
Mayor and the members of the Municipality we are 
also greatly indebted for the kind hospitality extended 
to us in our inquiry. 

In addition to Dr. Jenny Weigerman, we were 
afforded an opportunity of conference with Dr. Reicher 
the City Analyst, and with the Director of the Fabriek 
voor Gesteriliseerde Melk, Amsterdam, from whom we 
obtained much useful and interesting information. 


As is well known, Amsterdam, a city of over half-a- 
million people, is situate on the Ij, one of the ramifi- 
cations of the Zuider Zee, while the River Amstel, which 
is here navigable, passes through the middle of the town 
on its way to the Ij. The city is for the greater part 
surrounded by pasture land, which affords good grazing 
for milch cattle. 


The milk supply to the city may be broadly divided 
into three sections, namely :— 


(1.) Pasteurised milk. 
(2.) Sterilised milk. 
(2) Raw milk. 


But before proceeding to speak of these supplies we 
may perhaps make brief reference to the law, and to 
the facts forthcoming, as to the use of preservatives in 
food. ) 


The current law enacts that vendors of foods, 
drinks, or drugs, who, knowing them to be “ falsified,” 
shall sell them without declaration as to their actual 
nature, shall be liable to three years’ imprisonment. 


As a routine precaution, and apart from special 
analyses, the milk supplies of the city are tested twice 
in each year, though we did not learn that the samples 
of each source are examined for added chemical pre- 
servatives. Milk has, however, in the past been ana- 
lysed qué such admixtures, for boracie acid, formalde- 
hyde, salicylic acid, benzoic acid, and fluoride of 
sodium, and as a matter of fact boracic acid has never 
been found in milk supplied to the city. Indeed, on 
only two occasions has a chemical preservative been de- 
tected, butter-milk alone being then in question, and 
formaldehyde the preserving agent. 


It may be added that no chemical preservatives other 
than salt have ever been found in butter analysed in 
the city. 


a 


As regards the sterilisation and pasteurisation of 


milk, we were enabled to see something of the actual 


operations of the Fabriek voor Gesteriliseerde Melk — 


“ Amsterdam.” 


This establishment has laid down conditions on fulfil- 
ment of which alone milk will be received from the 
farmers who contract to send in their produce. Thus 
the milk sent must be from cows owned by the con- 
tractors; it must be pure, unadulterated, uncreamed, 
sweet to taste, and in other ways up to a certain stan- 
dard. The evening milk that comes directly to the 
establishment must be cooled (milking is at 2 a.m. and 
2 p.m.), and screened at the farm. The udders of the 
cows must ‘be cleansed immediately prior to the 
operation of milking, and the milk of cows milked im 
the stalls in winter must be forthwith taken from 
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the sheds to a cool chamber. All milk must be 
similar in constitution to the sample taken in the 
presence of the farmer by the director for examination 
by the analyst of the establishment. ‘Lhe results of 
such examinations are to be final both as to such 
sample, and as to those taken each day from one and 
another farm’s supply for purposes ot testing. ‘The 
milk of every newly-added cow at a farm must be ana- 
lysed by the same expert before her milk can be ac- 
cepted. Milk from such cows must be sent in 
separately ; it is paid for, but not used. The veterinary 
surgeon employed by the hrm has power to veto any 
milk supply. Notification of infectious disease at a 
contracting farm is compulsory, but the exact reason 
for this is not at once apparent, since milk for an 
infected farm would, we gathered, be used, owing to the 
fact that no danger to the public health could arise in 
consequence of the pasteurisation or sterilisation of all 
milk received. : 

On receipt at the premises in Amsterdam the milk 
is at once screened, and then raised to a temperature of 
30deg. C. (86deg. F.), in order to facilitate the centri- 
fugalising process which follows. The milk and cream 
thus separated are then brought together again and in- 
timately mixed by a series of revolving rollers. In the 
process of centrifugalising there is left behind on the in- 
side of the separator the usual residue, which consists ot 
a viscous-looking mass of a slimy, objectionable appear- 
ance. It contains much debris such as hair, inorganic 
mud, and other substances which have not been arrested 
in the preliminary strainings ; indeed, separation may 
be rightly regarded as possessing very material cleansing 
properties. ‘Lae residue. however, consists mainly of 
caseous matter, and, as has been experimentally demon- 
strated, it contains numerous bacteria.* 


After re-mixing the separated milk and cream, the 
whole milk is pasteurised, 2.e., it is led into litres 
(1°76 pint) bottles and raised during a period of twenty 
minutes, to 75deg. C. (167deg. ¥.), at which tempera- 
ture it is left for the space of half an hour. The milk 
is then, with a view to destroy any approach to a 
“cooked” flavour which might otherwise result, at once 
cooled down to and kept at lideg ©. (52deg. F.), until 
sent out. 

All separated milk sold as such is also pasteurised 
in the same way, and it is said to be much sought after 
by the poorer classes. Some of it goes back to farmers 
for the feeding of calves. 

Pasteurisation has been practised in the city 
during the last ten years, and in Dr. Jenny 
Weigerman’s opinion much reduction in the infan- 
tile mortality of Amsterdam has thereby resulted. 
Moreover, milk-borne outbreaks of enteric fever 
are now less frequent than heretofore, a result 
Dr. Weigerman attributes to pasteurisation rather than 
to other sanitary improvements, the Health Depart- 
ment having been at pains to exclude other possible 
factors in arriving at this conclusion. Children take 
kindly to the milk, that intended for their use being 
put up in bottles in quantities sufficing only for one 
meal; thus ensuring clean receptacles at each time of 
feeding ; in fact, the operations now in question bear 
some relation to those of the “Goutte de lait” Society 
which has for some time been at work in 
eertain parts of France, and which claims to 
have brought about a material reduction in the 
infantile mortality of the localities concerned. The 
Health Department were unable to state the proportion 
of the population consuming pasteurised milk ; but the 
director of the Fabriek “Amsterdam” estimates that 
three-fourths of the total population are taking milk 
that is either pasteurised or sterilised, his firm alone 
selling three bottles of the first to each one of the latter 
for town consumption. The firm sends out 6,000 pints 
(in 3,000 quart bottles) daily, exclusive of milk ex- 
pozted in a sterilised condition for purposes of shipping 
companies and the like. 

Milk about to be sterilised is, after being placed into 
open bottles, transferred to an autoclave containing cold 
water, the temperature of which is gradually raised by 
means of steam to 90deg. C., the air contained in the 
bottles being thereby expelled. At this point the glass 
rubbed-banded stoppers are firmly pressed home by a 
strong wire attachment, the lid of the autoclave is 


screwed down, and the contained water raised to and 
kept at 105deg. CO. (22ideg. F.) for twenty minutes. The 
milk is then cooled down to 40deg. C. (105deg. F.). 
Cold water is next tet into the previously emptied auto- 
clave, and the temperature of the milk finally reduced 
to lldeg. C. (62deg. F.), before being sent out in the 
ordinary way to the city, or exported. 


We saw some sterilised milk which was bottled in 
1884, and which it was declared was still good. It is 
not, of course, claimed for such milk that it will keep 
any longer than ordinary sweet milk when once @ 
bottle has been opened. 


No medical objection has been raised to the use of 
sterilised milk in Amsterdam. Indeed, the medical 
faculty have shown approval of its use. Much sterilised 
milk is issued to steamship companies, and keeps 
sound during voyages of three-and-a-half months’ dura- 
tion, even when the Equator is crossed and recrossed. 


Great attention is paid to the cleansing of utensils 
at the establishment in question. The farmers’ cans 
are cleansed in water heated by the injection of steam, 
each farmer having his own cans, which are always re- 
turned to him. He is forbidden to do anything with 
the cans himself in the way of cleansing.* The vessels 
used in the establishment are treated in similar fashion, 
and the milk bottles returned by customers for refill- 
ing are cleansed with warm water, by revolving brushes 
applied to the interior, and finally by steam injected 
into the inverted bottles. The rubber bands of the 
stoppers are sterilised separately (one customer gets 
milk with ordinary corks to the bottles by his own 
desire). 

There are in the city thirteen firms which distribute 
only pasteurised milk; but there is also a consider- 
able amount of milk sold in a raw state by small 
vendors. We were, however, much struck by the large 
extent to which pasteurised and sterilised milk was ex- 
posed for sale in Amsterdam, even in the poorest parts 
of the city. 

As illustrative of the hold which such methods of 
treating milk have obtained in the city, it may be men- 
tioned that we saw one little shop in quite a poor 
quarter with a notice in the window to the effect that 
the milk there sold was “free from bacteria.” 


The Copenhagen system of treating milk by cooling, 
filtration, and bottling only (“Busck” method) was stated 
to have failed, financially speaking, in Amsterdam. We 
learned no particulars of the experiment. 


Milk reaches the city by road or by water, from both 
sides of the River Amstel. It is sent in at once after 
being drawn, some of it coming a journey of two hours by 
road. One large firm had to discontinue bringing milk 
into the city by road for distribution after simply cooling 
it, owing, it is said, to the liability of the milk to become 
partly churned, and hence not available for distribution. 

Delivery of milk is made twice daily to houses. It is 
seventeen hours old when first sent out from the Fabriek 
« Amsterdam.” 

No great outlay had been incurred in establishment ex- 
penses at the Fabriek “Amsterdam.” The whole 
premises were scrupulously clean, and the floors cemented. 
The workpeople nearly all wear wooden shoes, the fioors 
being here (as in almost all such premises seen else- 
where) running with water, alike in receiving, heating, 
cooling, bottling, and cleaning chambers. 

Pasteurised cream is exported by the firm for American 
lines of steamships, etc. No clotted cream is made. 
Fresh cream is supplied to the city, without the use of 
any chemical preservatives. Cream intended for the 
manufacture of butter for immediate consumption is 
not pasteurised. All cream used for making export 
butter is, however, pasteurised. 

The price for pasteurised and sterilised milk is 10 cents 
(2d.) per litre (‘76 pint) bottle ; the ordinary raw milk 
sold by the farmers and small vendors (not in bottle) is 
8 cents per litre. Customers of the pasteurised milk pay 
3d. for the use of the bottles pending their return, but 
this really affects only chance customers, since, having 
once paid for a bottle, householders regularly supplied are 
liable to no further charges in this respect, empty bottles 
being collected as a routine matter when filled ones are 
delivered. 





* Slime such as is here in question has been found crowded 
with tubercle bacilli, and in Denmark and in some other 
countries, with the view of limiting the spread of tuberculosis, 
such slime is ordered to be burned to prevent pigs from being 
fed thereon. 


3017. 


* Asa generalrule, and apart from the usage of this 
establishment, the big farms sterilise their own churns, but this 
is not the case in the small farms. It may be said in this 
connexion that thewater supply ofmany farms is still regarded 
as bad by the Health Department. 

Nw 
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The firm named could, they informed us, export 
sterilised milk to London, including charge for freightage, 
delivery in London, cost of bottles, and return of empties, 
at an inclusive cost much below that now paid by con- 
sumers of sterilised milk sent out by London dairymen. 


It was abundantly evident to us that much attention has 
been given to the question of the milk supply of Amster- 
dam alike by the Municipal Health Authorities and the 
leading firms. It would seem to be but a matter of time, 
and that a brief one, for the supply of the city to be 
brought into the hands of such firms in its entirety, un- 
less smaller vendors adopt methods akin to those now in 
vogue in the thirteen establishments to which we have 
yeferred. We were much struck by the small compass 
within which the Fabriek “Amsterdam” carries on ita 
daily work, and which, in our estimation, makes it prac 
ticable for any small co-operation of milk vendors, under 
circumstances such as obtain in Amsterdam, to set up a 
plant of a like character with very fair return for capital 
outlaid. So far as we could learn, all firms of the sort 
here described are paying well, and, since the trade ir 
such treated milk is growing, it would seem feasible to 
expect that not long hence Amsterdam will be a large 
city practically supplied with pasteurised (or sterilised) 
milk alone. Any difficulty which may lie in the way oi 
furnishing such minute quantities of milk as are pur. 
chased by the extremely poor could perhaps be met by 
some method of distribution apart from bottles, which 
would enable very small quantities of treated milk to 
be sold over the counter in the same way as now 
obtains. 


HAMBURG. 


As our route from England to Denmark took us by way 
of Hamburg, a state of some 700,000 population, we were 
glad to have the opportunity, which was kindly afforded 
us by Dr. Reincke, the State Health Officer, of discussing 
with him the question of food preservation and colouring 
in the city. Not only did Dr. Reincke place himself at 
our disposal, but he also introduced us to the expert 
officers in the Municipal Laboratories, who were good 
enough to afford us much useful information as to the 
extent to which preservatives and colouring matters we.2 
detected in Hamburg by laboratory research. 


There is at present no State control of farms or farm 
produce outside the city boundary. In the city itself there 
is a central office charged with the supervision of all kinds 
of food, and its officers have powers of entry on business 
premises. As regards farms beyond the city limits, the 
municipal authorities hope soon to bring about a form 
of voluntary control of the dairying operations, farmers 
in a large and increasing number of instances having ex- 
pressed their willingness to abide by the city bye-laws and 
regulations, and thus to secure registration as suppliers 
of dairy produce under veterinary inspection by the State. 
In the city, the owner of a dairy or of a milk shop is 
obliged to notify the occurrence of sickness in his family 
or among his servants, and persons themselves ill with 
infectious disease, or having been in contact with in- 
fection, are not permitted to take any part in the hand- 
ling of milk. In the case of a shop, its closure 
is the alternative to removal of the patient to hospital. 
As to cow owners in the city, it is laid down that they 
must ensure cleaniliness of the hands of milkers and of 
the udders of cows. The sheds must be provided with 
good drainage arrangements, and milk cans must be 
cleansed with boiling water. The whole milk traffic of 
the city is under control by a State veterinary surgeon, 
but there is no compulsory examination of cows on 
account of tuberculosis. 


The city has not been without reminders of the need 
for attention to its milk service, since several outbreaks 
of enteric fever have been traced to the agency of milk 
during the past few years. Three years ago fifty cases 
were found to have their source in the milk of one vendor. 


The farms on the marshes around Hamburg are not 
well supplied with water, and it is feared that dairying 
utensils may be washed at times with indifferent water. 
In general, the farms derive their supply from the river, 
there being much iron in the marsh water. 


Good pasture is common on the marshes close at hand, 
though but few cows are to be found on such marsh land 
as is actually within the city boundary. Milk, which 
is delivered twice daily, comes into the town by rail and 
river as well as by road. There are no special railway 
waggons for the short distances that milk travels by rail. 
The German railroad stations have no raised platforms, 
and hence large churns such as are common in England 
would be difficult to deal with’/ Fifteen German miles 
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(sixty-nine English) is the maximum distance which milk 
travels to Hamburg, and this is performed by water or 
by rail. The general facilities as to proximity and transit 
are such that milk is only twelve hours old when de- 
livered to houses in the city. 


Milk is much watered in the town, and of each average 
100 samples which are found to be unsatisfactory, 24 are 
watered, the amount of dilution being from 10 to 14 per 
cent. of added water. 

The law (Hamburg Mark Law) im force in the State 
forbids the sale of milk mixed with water or any other 
foreign matter, including all kinds of preservatives. ‘The 
detection of preservatives leads to the punishment of the 
vendor. As a matter of fact, preservatives are seldom 
found in milk. The law against them was enacted in 1894. 
Prior to that date milk was not examined for preservatives, 
but the effects of the enactment in question may be judged 
from the fact that in 1895 as many as 23 per cent. of 
samples examined contained boracic acid, in 1896 14°5 per 
cent., while in 1897, of 2,422 samples tested, 118 (less than 
5 per cent.) yielded boracic acid, the preservatives being 
used mainly from June to September, and the skimmed 
milk samples being those most commonly preserved. 
Occasionally now, in summer, 22 per cent. of tested 
samples are boracised, but in the winter months only 1 to 
5 per cent. Formerly from 2 to 3 per cent. of samples 
contained formaldehyde, now none is detected. Milk 
is not now examined as a matter of routine for benzoic 
acid or salicylic acid, but these chemicals were never found 
in the past. Preservatives are not used at the farms, but 
only by the middlemen, and it is thought that the use of 
preservatised milk is not confined to any one class of the 
population. The Hamburg law affects only the State of 
that name. Regulations vary considerably in the 
different states and towns of the German Empire. 


As regards butter, boracic acid has only been found 
on two occasions in samples examined in the labora- 


tories. On both instances the article was blended 
butter. Probably the preservative had been added in 
Hamburg. Some 1,000 to 1,500 samples of butter are 


annually examined, though not all of them for preser- 
vatives. There is no law affecting the chemical preser- 
vation of imported butter. 


Margarine samples are preservatised to the extent of 
some 50 per cent. of their number, the addition consist- 
ing of from one to three per cent. of borax and boracic 
acid. Such addition is not an offence against the law. 
The preservative can, it is alleged, be tasted when 
present to the extent of 3 per cent. 


Generally, the use of preservatives, save for milk, is 
thought to be increasing in the city. No definite pro- 
nouncement as to their harmfulness has been made by 
the medical faculty ; but there is a consensus of opinion 
that they should be prohibited. 


The cooling of milk is largely practised by farmers, 
good ice being cheap. Pasteurising of milk intended 
for butter-making, as well as that for consumption, is 
carried out by some farmers, and the milk again cooled 
down. These farmers are all outside the city limits 
and control, but they are becoming increasingly 
numerous, and the pasteurisation or sterilisation of 
all milk is said to be growing in favour with them. 

In the city itself, the extent to which milk is pasteu- 
rised or sterilised is small. There is no general objec- 
tion to the use of sterilised milk in Hamburg by the 
medical profession; but some medical men think that 
children fed on such milk have not thrived as well as 
children fed on raw milk. Dr. Reincke when in private 
practice shared this impression. 

Most of the milk sold in the city is in a raw state; 
although boiled milk can be had if asked for at cafés, 
restaurants, hotels, etc. The greater part of the popula- 
tion boil the milk received into their houses ; especially 
has this practice become general since the. cholera epi-~ 
demic of 1892. 


Pasteurisation of milk'is not regarded by Dr. Reincke 
as essential to a good milk service for Hamburg. 
deems the ‘‘ Busck” system at Copenhagen to be prefer- 
able. a} 

No law has yet been enacted in the State on the subject 
of colouring matters in food. No arsenical colours are 
used. 

DEN MARK. 
DanisH Co-opERAatTIve Datry System. 


Denmark is a country of co-operative dairy societies, 
there being at least three hundred such as the one at 
Haslev, which we describe later. The country has laid 
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itseif out to perfect its butter manufacture, as a national 
industry, and the local exhibitions held all over the State 
in furtherance of the butter trade are aided by the 
Government. No State aid is, however, afforded to small 
farmers in need of capital for outlay on their business, 
but money can be borrowed at a low rate of interest tzom 
jocal banks, some of which belong to large co-operative 
societies. ‘The central creameries draw milk from an 
average radius of six miles, and the farmers (who are 
members of the society to whose creamery they send ther 
produce) are paid according to the amount ond the quality 
of the milk sent in. Government inspectors are employed 
to take samples of separated milk on its way from the 
creamery to the farm for cattle food, in order to ascertain, 
that the law which requires that all milk used as food for 
cattle shall be duly pasteurised has been carried out. 


In the island of Zeeland there are 400 parishes under 
local government, and nearly ali possess regulations 
affecting the conduct of the dairying industry. 

Hr. Boggild, consulting expert to the Royal Agri- 
cultural Society of Denmark, was good enough to give 
us his views on the subjects of butter manufacture and 
storage. He is of opinion that some 50 per cent. of the 
added salt is lost in the processes of working* (an 
epinion in which Professor Storch, Director of the 
Royal Laboratory for Agricultural Research, concurs), 
and he believes that 90 per cent. can be thus 
expressed. The salt used does not, in his view, 
much aid the keeping properties of butter, though the 
retention of 5, and still more so of 5, per cent. would 
not be without some influence in this direction. Twenty 
years ago salt was used as a preservative, but from 10-15 
per cent. was then added. Nowadays dealers add salt to 
suit particular local demands, and a large amount of that 
added is lost in the second working. Professor Storch 
thinks that with the methods now in vogue some 1°'8 to 2°5 
per cent. of salb remains in the finished article. The butter- 
milk running from the salted article is too salt for use 
by cattle, but the milk from the-earlier (unsalted) work- 
ing is good for food. There is no difficulty in sending 
absolutely fresh butter to England since it will keep 
many days, sayia week, and still retain its quality. For 
the keeping of butter in Denmark there are in many 
places store-houses having ice holds beneath them, in 
order to cool the air. Hr. Boggild states that butter 
leaving Denmark contains from 12-15 per cent. of 
water. 

Asregards milk, he thinks ice is necessary to the supply 
of large towns if delivery be only once daily, but not 
so if milk be sent in twice a day, and is cooled down 
immediately after milking, scrupulous cleanliness being 
also, of course, observed. Nor is tt necessary to cool 
evening milk if it be dispatched at once by rail for a 
journey of not more than two or three hours, provided 
such milk is always strained at the farms. Where ice is 
used, it is common to have a store-house large enough to 
admit of two years’ supply, so that the occurrence of a 
single mild winter now and again will not place the dealer 
or manufacturer in difficulties. Some farmers store snow, 
but it is not easy to do so. 


Hr. Boggild looks upon the English churns as better 


suited for transport of milk than the smaller cans used 
in Denmark ; but the absence of platforms at railway 
stations forbids their use in that country on account of 
their great weight and the consequent difficulty of manipu- 
lation. He thinks the cans now generally used in Den- 
mark are admirably adapted for purposes of cleansing, 
as there are no sharp or hidden angles, every part of 
the can being visible and accessible from the mouth. 


Lime water, hot or cold, he judges to be best for use 
in the cleansing of milk cans, etc. All such cleansing is 
supposed to be completed with water that has been 
boiled. ; 

Some butter, if it just misses the Thursday boats, may 
be a week old on leaving Copenhagen for this country. 
Its average age in four days-when put on the Scotch 
markets. Professor Storch states that though some 
butter is sent to England quite fresh, the quantity is 
not great. 

MarcGaRIne. 


_ Butter fat to the extent of 10 per cent. only is allowed 
im margarine. The public can tell the difference between 
butter and margarine by the colour laid down by law, 
and the margarine can be sold only when made up in 
special shape and labelled. Its sale as butter renders 
the vendor liable to penalty. 





* This view is largely shared hy all dairy experts (see the 
“Book of the Dairy” by Professor Fleischmann) 
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SANIVARY SrarE oF Farms. 

Most local authorities have fiamed regulations under 
the law of Maren 2dth, 18608, forbidding the accumulation 
of dung in the vicinity of tarm wells. Local regulations 
provide for the protection of private or public pumps 
against damage, and all drainage from the dung heap 
and stables must be prevented from reaching the water 
supply. The farm drains must remove all liquid filth, 
and pumps must be covered and protected agaist access 
of surface water. The immediate surroundings of all 
pumps must be raised above the level of the adjacent 
ground, 


Professor Schou, of the Ministry of Agriculture, and 
one of the Government District Dairy Inspectors, was 
kind enough to accompany us and to afford us much 
valuable assistance in a visit to some dairy farms in 
the neighbourhood of Lyngby and Holte, some little 
distance north of Copenhagen, and we herewith furnish 
our notes relative to three of the farms visited. 


(1) A cowshed at a small farm has three doors and two 
small windows. It has a cobbled floor, except in rear 
of cows’ standings. Spaces are allutted so ag to stall 14 
ccws, and the dimensions are 30ft. by 15ft. by 10ft. high, 
yielding 520 cubic feet per cow. But only one cow is 
now kept, her produce being used on the premises ; the 
storage of ice is not considered necessary. 

(2) A cowshed at a small farm, having no through ven- 
tilation, but aérial communication of cowhouse, stables, 
and piggery. Spaces allocated for 20 cows, and dimen- 
sions of shed 60ft. by 163ft. by 1l1ft. high, giving 545 
subic feet per cow. But only two cows are kept; their 
milk is all used at the farm, and no icehouse has been 
erected. The shed is whitewashed once a year. 

(5) A larger dairy farm, typical, we were told, 


of many in the country, though many others 
are inferior. The cowshed is well designed, for 
38 cows, and is T77ft. by ddft. by 13ft. high, 


affording 870 cubic feet per cow. But only 32 cows are 
kept. It has six windows in 'the roof, all opening well ; 
two doors at one end, and one large door at the 
other end. The heads of each double row of cows would 
be at least 3ft. apart. Liquid filth can at once drain 
away into the yard, and be pumped thence direct on to 
the fields. There is an ice house, with a wooden roof 
covered with ‘thick felt. The dairy is under the living 
house. Butter and cheese are made. No cooling ap- 
paratus has ‘been set up as all milk is made into butter 
and cheese. The water supply is from a well in a meadow 
close at hand, whence it is piped to the house and farm 
buildings. 

We visited during our stay a variety of cowhouses, both 
great and small, and the general conclusion at which we 
arrived was that the Danes possess a somewhat higher 
estimate of the value of cleanliness in the cowhouse than, 
according to our experience, is possessed in this country. 
Still, we wish to state plainly that we saw nothing in 
this particular alone which is not frequently attained to 
in England, and which, by the exercise of more care and 
intelligence, could not be reached in many more instances 
—in a word it was not the superiority of the Danish cow- 
houses which impressed itself upon us so much as the 
intelligent manner in which the Danes make use of the 
often humble facilities at their disposal. 


Strate CONTROL. 

The Police Master of Copenhagen may direct his 
colleague in any locality from which milk suspected 
of having caused disease, may have come to ex- 
amine the cows and premises, and to endeavour to 
trace the source of origin of the outbreak. If there be 
illness among the cows, the milk must not be sold, 
and if infectious sickness be discovered in the families 
of those associated with the dairying, proper steps 
must be taken to ensure freedom from all danger of 
the further transmission of infection. 

Professor Storch and his staff at the Government 
Laboratory deal with 15,000 to 16,000 samples of food 
every year, including skimmed milk, butter milk, 
butter, and a few samples of whole milk. 

The bacterial cultures for us as butter starters which 
are made in the State Laboratory approach as nearly as. 
practicable to “pure cultures.” The vast majority of 
Danish butter is made by the aid of such cultures. 

Salt is the only preservative which is allowed to be 
used for dairying produce or margarine. 

Professor Schou is of opinion that no need exisis for 
the use of chemical preservatives other than salt in 


butter, or salt and saltpetre in bacon. 
NNQ 
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The use of colouring in milk is forbidden, but is allowed 
in butter and cheese. The colouring of margarine is 
specially regulated, to admit of its ready detection, its 
conformation and labelling, as already stated, being also 
regulated with a like object. The use of arsenical 
colours or aniline colours prepared with arsenic is pro- 
hibited.* 

In Copenhagen most milk is still sold by small 
vendors. Some two-fifths of the population are be- 
lieved to be supplied by large companies, using special 
measures of cooling and cleanliness, pasteurisation 
or sterilisation; that is, some 160,000 of the 400,000 
people in the city are thus supplied. Much milk is 
boiled in the houses. It is a cheap commodity in Den- 
mark, being only 15 or 16 ore (2d. per litre (about 13 
pint). 

The attitude of the State in respect of the dairying 
industry may perhaps be regarded as consisting more in 
the encouragement of the industry than in its control by 
legal enactments, and an illustration of this attitude will 
be found in the section dealing with the contnol of 
tuberculosis in cattle. 

This same spirit of helpfulness is apparent in the 
transactions of the “ Dairyman’s Association,” to the ex- 
penses connected with which the State makes a sub- 
stantial annual contribution. This association, which 
consists of a large number of the largest Danish 
creameries, encourages the growth of knowledge with 
regard to dairying by holding exhibitions of butter in 
Copenhagen at frequent intervals. The butter-makers 
in the country generally, some at one time, some at 
another, are suddenly apprised of the fact that an ex- 
hibition is about to be held, and they are invited to 
despatch forthwith a cask of butter, together with sundry 
detailed information with regard to its manufacture, such 
as the amount of salt used, whether or not the cream was 
pasteurised, and how far use may have been made of 
pure cultures. The suddenness of the appeal has the 
object of preventing special butters being made for tha 
occasion. The butters are received into a cold room, and 
at the end of two days are examined by experts selected 
by tthe association. The casks are so arranged as to 
furnish no clue as to the owner of the butter or as to its 
source, a number alone distinguishing one sample of 
butter from another. At the end of the trial tne 
numbers attached to the butter, together with the marks 
given, are published, each owner being thus informed of 
the opinion come to as regards his own butter alone. 
The information obtained at these butter trials is re- 
corded by the association, and put to such uses as seem 
expedient for the promotion of the industry. 


CATTLE. 


The milch cattle are mostly of the red Danish breed, 
but in Jutland the Jutland breed is well represented 
They are tethered in the fields by chains of some 12ft. 
long, with a 3ft. iron staple to fasten in the ground 
by means of a mallet. They seldom drag their tethers. 
save under circumstances of great fear, ¢g., ab times of 
heavy thunderstorms or after very excessive rain. The 
eows are moved seven times a day, gradually from one 
side of the field to another. At Sofiendal Farm (see 
later) five men attend to the tethering of the 500 cows. 


TUBERCULOSIS IN CATTLE. 


Denmark has by her law cf March 1898 aimed at tie 
extinction of tuberculosis in cattle by forbidding what 
was deemed to be a fruitful source of infection, namely, 
the feeding of calves by raw skimmed milk. That law 
enacts that all milk used for the food. of cattle must 
be pasteurised, 7.e., subjected, though it be but for a 
moment, to 85deg. C. (185deg. F.), such an exposure 
being apparently regarded as sufficient to kill the 
bacillus of tubercle. If by chance the pasteurising 
plant belonging to a vendor of skimmed milk be broken 
down, then the purchaser of the milk shall be in- 
formed, and the milk must be used for some purpose 
other than cattle food. This law does not cater (at 
least primarily) for the health of the human subject. 

It is also not permitted to import from abroad milk 
or butter-milk which has not been heated to at least 
85deg. C. 


Numerous samples of milk are examined from time to 
time with the view to ascertain how far all milk in- 
tended for the food of cattle has been pasteurised in 
accordance with the statute above referred to. 

_* Copper in peas is absolutely pzdhibited. The Danes eat 
tinned peas “off colour.” 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C. : 


The test is very simple in its application, two small 
bottles and a test tube being alone necessary. 

The reagents empioyed are para-phenylene-diamine 
and hydrogen peroxide. I®f the milk in question has not 
been heated up to above 80deg. C., a blue colour 
results ; if it has been thus heated, the milk retains 
its normal colour. This blue colour is apparently due 
to an enzyme which is killed at 80deg. O 

As has already been observed, the “ separator-resi- 
due” which collects on the inside of the separators has 
by the Danish law, to be burned. 


Of the two millions of cows in Denmark, only a small 
proportion have been tested for tuberculosis. Hr. 
Boysen, the Director of Slaughtering at Hamburg, 
estimated the number at 70,000. A farmer is under no 
legal obligation to have his cows tested, neither is 
he compelled to employ a veterinary surgeon for any 
purpose whatsoever. If, however, he elect to employ 
the test the State affords him certain facilities for so 
doing, the Government voting an annual sum of 
100,000kr. (£5,500) for the purpose. All cows declared 
to have tuberculous udders must be killed in the public 
slaughter-house under the supervision of the police 
master, and the owner obtains compensation in the 
shape of one-fourth of the value of the cow, plus one- 
half the value of the diseased meat, together with such 
portion, if any, of the carcase as is certified to be 
fit for food. Compensation is granted only in respect 
of tuberculous cattle killed in the public slaughter 
houses. Cows having tuberculosis of the lungs need 
not be slaughtered by the State. If a private vete- 
rinary surgeon regard a cow as tuberculous he can settle 
any doubt he may have by taking or sending material 
therefrom to the State Veterinary Surgeon for examina- 
tion. An owner suspecting a cow to be tuberculous is 
required to notify the fact to the State. He must not 
allow such an animal to be sent to market, or to be 
exhibited, or exported, and must not sell its carcase 
until the veterinary surgeon has declared it free from 
the disease. The milk of cows with tuberculous udders 
must not be sold. 


Rartway TRANSPORT. 


Nearly all the railways in Denmark are State- 
owned. We had an interview with the officials in the 
General Manager’s Department, and with the Traflic 
Superintendent at Copenhagen, who afforded us the 
following information :— 

The railway companies aim at the transport of milk 
and butter by passenger ‘train, but they are not, it is 
alleged, aided much in their endeavours by farmers or 
milk companies. For example, ali orders reaching 
ihe railway authorities for carriage of goods on white 
paper forms are by the regulations to be deait with 
on goods trains, and milk dealers with rare excep- 
tions make use only of these white forms. Neverthe- 
less the milk is delivered as quickly as possible, and 
is, moreover, wherever practicable, sent by ordinary 
passenger train without extra charge; just as is the 
case with goods notified on pink paper forms, but which 
are charged an added 50 per cent. of freightage. There 
is also a brown paper order form for goods of a very 
perishable character and needing immediate delivery, 
which ensures carriage by express train at added cost. 
There are privately owned ice wagons, e.g , Mr. Busck’s 
yans, and some 120 ice wagons in the country in all. Ice 
costs the railway authorities 6kr. (6s. 9d.) per 500 kilo- 
grammes; and each ice-furnished wagon costs the user 
12kr. (13s. 6d.) in addition to freightage ; charges which 
apparently go far to prevent general use being made of 
such wagons. But all butter and bacen for England are 
carried in this class of truck, with its double walls and 
roofs, the inter-spaces being filled with dried rice husks. 

The wagons in which milk is usually conveyed are 
painted white, and while they have neither double walls 
nor roofs, and do not contain ice, they are specially venti- 
lated by four ventilators; with upwartl draught, near the 
roof, two on each side of the vehicle. 


Trains are arranged to run at hours convenient for the 
milk trade: e.g., a train leaves Masnedo at 5.40 a.m. 
and at 5.53 p.m., and passing through a dairying 
country, reaches Copenhagen at 9 a.m. and at 10 p.m. 

Up to the time of our visit no milk had been exported 
from Sweden to Denmark, but two ferries are running 
from Copenhagen to Malmé, and each is capable of 
carrying 16 loaded railway wagons, and covering the 20 
miles in but little over an hour. 

The ice wagons are the invention of Professor Schou, 
who has, he told us, also invented an improved method 
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of truck ventilation, whereby, with the addition to 
-freightage of 2kr. (2s. .dd.) per wagon on ice, the value 
~of meat transported to Berlin during the hot weather has 
‘een increased 3580kr. (£21 7s. 6d.) per wagon over that 
-sent in ordinary fashion. 


OcrEaN TRANSPORT OF BUTTER. 


The export trade in butter from Denmark is an 
enormous one, and Mr. Harald Faber has marked for us 
-a map of the country showing the chief ports for pur- 
poses of shipping butter to be Copenhagen and Nakskor 
in Zeeiand, Svendborg in Funen, and Esbjerg, Frederiks- 
-kave, Aalborg, Randers, and Aarhus in Jutland. 


From Copenhagen all the boats leave on one and the 
same day each week, viz.: Thursday, for England vid 
-Hull and Newcastle-on-Tyne, and for Scotland vidi Leith. 
The reason for this simultaneous sailing we could not 
learn. Captain Parker of the 8.8. “Rona,” of Leith, 
kindly showed us over his vessel, the first to be fitted 
with a refrigerating apparatus, at a cost of £1,500. The 
chief engineer explained to us the machinery and its 
method of working. There are five holds, each of which 
can be kept at a temperature of 45° F. if necessary, but 
as a matter of fact, some 2,000 ito 4,000 casks 
only form the weekly butter cargo of the ‘“ Rona.” 
Hach of these holds is piped under its deck 
covering, the cooling agent being brine of low 
freezing point, which is cunstantly circulating from 
the engine through the pipes and back to the 
engine again and again, to be cvoled down before 
-being sent on its way each time. The bulk-head and 
the double sides of the holds are lined with non-con- 
-ducting material. Formerly the worst feature of 
the cooling apparatus was the dripping from the pipes of 
smelted ice-water on to the butter casks in the holds, 
but this is now almost entirely obviated by bringing the 
-machinery into action before the butter comes on board 
-and by keeping it going until the butter has been removed 
_again. Of course all such drippings were merely due to 
the condensation of moisture upon the cold iron pipes. 
‘Cloths are always spread on the casks to prevent any 
-drippings that may still fall, from damaging the butter. 


In company with Mr. Brienholt, the German Consul 
.ab Esbjerg, and one of the directors of the Danish Steam- 
-ship Company, we visited the S.S. “N. J. Fjord,” at 
Esbjerg, she being one of the company’s vessels which 
is fitted with carbonic acid refrigerating plant for the 
“purposes of the export butter trade, the arrangements 
“being such as to enable any one of the holds to be cooled 
independently of the others. The refrigerating apparatus 
is started some hours before the vessel’s departure in 
order that the temperature of the holds may be properly 
reduced in time to receive the cargo. Any of the vessels 
of this company can load from a covered quay, which 
protects the cargo from sun and rain, and it is intended 
to extend the roofing-in of the quay so as to permit of 
the cargo of three boats being loaded at the same time 
under gover. There are some two miles of piping on board 
the boat, wherein the brine (a solution of calcium 
chloride) is kept at not less than 4 deg. below freezing 
point, it losing about 3 deg. in its passage through the 
“pipes back to the engine, which it leaves again at 7 deg. 
below zero. The double walls are lined with felt. The 
loss of space caused by the apparatus and linings is 5ins. 
vall over the ship, and the extra weight is considerable. 


A DANISH FARM. 


SoFIENDAL, HAsLEv. 


Among the introductions given to us by Mr. Harald 
Faber was one to Hr. Ulrik, of Sophiendal, a large 
farm near the small town of Haslev, some 30 miles 
.south-west trom Copenhagen ; and from this gentleman 
we received a cordial invitation to spend a day at the 
‘farm and see its various operations in relation with 
milk and butter. We were glad to be able to avail 
-ourselves of the opportunity thus afforded us, and 
we accordingly devoted a whole day to the purpose, 
from the afternoon of ene day to the evening of the 
next, returning by the train which brought with it 
much milk to Copenhagen from the southern parts of 
Zeeland. 


Sophiendal is a large farm of some 300 cows, and 
with a milk business of 50,000 to 60,000 kr. yearly, 
-entailing an annual outlay on about 400,000lbs. of 
maize for cattle. It is managed by Hr. Ulrik for 
eCount Moltke, who owns much property hereabout. 

Milking is performed at 4 a.m. and 4 p.m. The 
stails of the cows are .cut in winter for purposes of 
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cleanliness, and the coats of the cows brushed twice 
a day. Although it is not considered desirable to 
wash the cows’ udders, each of the milkers has her own 
clean cloth wherewith to rub the udders in winter ; 
and is provided once weekly with a clean blue apron 
to wear over her dress. Each milker washes her hands 
before beginning to milk, and rinses them between 
the milking of each cow. She milks from 18 to 20 
cows, the milk being at once removed from the stable, 
emptied into a large can, and screened. _ 


At our visit we saw the cows being milked in 
the fields. ‘here was no cleaning of the udders then 
(it is not regarded as requisite in the open in summer), 
but the women frequently rinsed their hands, and 
the milk of each cow was at once passed through a 
fine metal gauze screen, which was covered with a white 
cloth, into a churn standing in a cart. The milk was 
also strained at the farm before passing over an 18-coil 
cooler, and it was then placed in an ice-water tank till 
despatched. The milk is weighed before being sent 
off, and the cans are sealed. 


Very little morning milk goes to Copenhagen as 
whole milk, but as cream and half-skimmed milk. 

The milk is sent ‘by rail in ice wagons belonging to 
the railway company. 

In future, the milk from Sophiendal was to be sent 
for butter and cheesemaking to “Trifolium” (see latter), 
instead of into Copenhagen. 


We took the dimensions of one of the cow houses 
at Sophiendal. It serves for 112 cows, the heads of 
the cattle in each double row being 4ft. apart. The 
house is 45ft. wide, and each of its eight sections 
is 15ft. long and 12ft. high sufficing for 14 cows, and 
giving each of them 580 cubic feet of air space. ‘There 
are seven doors in the stable, and 15 windows, all 
opening in part. The stable is quite in the open. 
Floor, ceiling, and walls are whitewashed twice yearly. 
Every two cows have one water trough, which auto- 
matically fills, but never overflows. This is regarded 
as a safeguard against tuberculosis, such as would not 
be procured by a water supply common to the whole 
herd. The water is from a pump well in the yard. 
The house is maintained as far as practicable at 13°C. 
65° F.). The excretions, which are removed twice 
daily, fall into square-cut stone trenches in the rear 
of each row of cattle, which trenches form effective 
channels for the disposal .of liquid filth. The cows 
are in the stables from October 1st to April 30th, 
never being out of doors during that time.  d0lbs. 
weight of roots is given to each cow daily. Milk can 
be sent from cows fed as the farmer chooses so long as 
the butter derives no unpleasant taste therefrom. 


Koznenuavns MaitkErorsyNIne. 
The Copenhagen Milk Supply Company, now for 


many years associated with the name of its originator, 
Mr. G. Busck, of that city, very kindly placed all their 


available information concerning methods of procedure ' 


at our disposal, and in the persons of the director 
(Forretningsforer J. G. Smith) and the analyst (Hr. G. 
v. Ellbreckt) we found capable exponents of the system 
adopted. 

The business premises are situate at Frederiksberg, 
on the western side of the city, and they have in all 
entailed an outlay of about £15,000. There are em- 
ployed some 170 adults and 160 boys, and 58 horses 
are in working. The company trade under a mark 
which consists of two heads of clover, one red and 
one white, on a black triangle, with a circular pink 
background. The water supply is from a well in the 
yard, taken from a depth of 51ft. from the surface. 
The water contains much iron, and is filtered before use. 


The ice-house has double walls, with intervals of 
2ft., the space being filled with sawdust, and beneath 
the floor there are arrangements for draining off the 
water resulting from the melted ice. 

In August last, 35 farms were sending milk to the 
company. Every farmer’s milk is tested, from 100 to 
120 samples being chemically analysed, and some 40 
samples physically examined, each day. Cows fur- 
nishing the milk must be kept in the fields till mid- 
September. The application of the tuberculin test is 
not now compulsory. 

Much of the milk comes by rail in special ice- 
wagons belonging to the company. Ice is introduced 
by openings in the roof into ice receptacles situate 
at either end of the wagon, the receptacles being 
provided with waste pipes for the escape of melted 
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ice. The ice is put in at the city premises, in order 
that the wagons may be sent back with the empty 
churns in a cool temperatute. We found the air of one 
wagon to have a temperature of 14° CO. (57° F.) on 
a hot August night, the wagons having finished a day’s 
travelling to the farm stations. The temperature 
was 17° ©. (63° F.) at 7 o'clock a.m. after the 
doors had been open all might. Hach wagon 
takes 1,000lbs. of ice, and holds 105 milk cans 
each containing 50 litres. The ice comes from Danish 
iakes, and costs 2s. per 1,0001bs., including jJabour of 
housing it in the huge store chambers.* The charging 
of a waggon costs about 2s. 6d. About five millions 
of lbs. of ice were used in 1889 on the premises. 


Milk comes a distance of from 10 to 50 miles, the 
longest distance occupying three hours in actual transit. 
Tt leaves the country stations from 7 to 7.50 p.m., and 
teaches the premises in Copenhagen from 10 p.m. 
till midnight. Jyderup, Soro, Dregentved, Hiaslev, 
&c., furnish milk, and from the 1st September last 
milk was to come from Nykjobing in Sweden, 7 hours’ 
distance. The ice-wagons are attached to passenger 
trains. The milk is dispatched from farms so as to 
reach stations only half an hour before the departure 
of trains, 

Milk is sent out for delivery in the city only once 
daily, so that although customers get their day’s supply 
in two rounds, it is the same milk, the carts doing 
the circuit twice for the convenience of householders. No 
complaints have been received from customers. On 
Sundays, only one delivery is made. Forty carts start 
apout 5 to 6 o’clock in the morning, each cart having 
its specified “‘round.” At the houses of the customers the 
milk is emptied from the churns into small “cans,” and 
from these into the domestic receptacles provided by 
the householders. The taps of the churns on 
the carts are covered by metal flaps to prevent the 
ingress of dust and dirt to the nozzles, and special 
milk in bottles is placed in ice in a separate covered 
part of the van. Superfluous milk left over after the 
days’ distribution (some 5 per cent. as a rule) is put 
through a separator, and the resulting cream made into 
butter. 

The farms furnishing milk have an average of 150 
cows each. The conditions which regulate the feeding 
of milch cows, their milking, the delivery of milk, &c., 
are very strict, and have been in existence for many 
years.. A translation by Mr. A. Stewart Macgregor, 
late British Vice-Consul at Copenhagen, runs as fol- 
lowst :— 


REGULATIONS ror CONTRACTORS. 
A.—Feeding and Management. 


I—The food of the cows must be of such a nature and 
quality that no bad taste or taint may be imparted to the 
milk by it. ; 

a. Brewers’ grain and all similar refuse from dis- 
tilleries are strictly forbidden, as also is every 
kind of fodder which is not fresh and in good 
condition. 

b. Turnips, kohlrabies, and rutabaga ere absolutely 
forbidden. No kind of turnip leaves may be 
used. 

é. Carrots and sugar beets (mangolds) are permitted 
up to half a ‘bushel per cow, ‘but only when at 
least 7lbs. corn, bran, and cake are given along 
with them. Oows supplying infant milk may 
get carrots, but never more than a quarter of a 
bushel per head. 

4. Oileake. Rape seed cake is the only oilcake 
which may be used. i1lbs. is the furthest 
limit, along with at least 5)bs. corn and bran. 
Infant milk cows must not receive any cake. 

é. The proportions in which the different kinds of 
food are to be given must be arranged with the 
company before the contractor commences to 
supply milk. 


JI.-—Stall feeding in summer will not be permitted 
under any circumstances. The cows must be fed in the 
open air upon clover and grass. Vetches are forbidden. 





_ Ice cost 16 kr. (17s. 10d.) per ton when hunported trom 
Swe len. 


ED. Soh Supply of Copenhagen, by A. Stewart Macgregor 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, KC. : 


In a case of necessity dry food or cut corn may be~ 
given, but on the field. 


IIl.—in autumn the cows must be clipped on the 
udder, tail, and hind quarters, before being taken in. 


[V.—Calving should be so regulated that the milk seni. 
in during the months of September and October is not 
less than two-thirds of the largest quantity sent in any 
other month. 


V.—The milk of cows newly calved must be withheld 
for twelve days after calving, and must not be less in. 
quantity than three imperial quarts per day. 


B.—Milking. 

VI.—The greatest cleanliness must be observed. 
during milking, and the milk must be strained through 
a wire sieve covered with a clean woollen cloth. 

Vil.—Immediately after milking, and during all 
seasons of the year, the milk must be cooled down with 
ice water to 40° Fahrenheit. 


VITI.—Every contractor must be provided with a- 


Lawrence cooler, which he can obtain on hire from the 
company. 

IX.—Thirty pounds of ice, making due allowance for 
waste, must be kept in stock for every 100lbs. milk pro- 


duced, which can be calculated from the fortnightly trial 
milkings. 


©.—Delivery of Milk. 


X.—a. The milk must be delivered at the nearest - 


station once or twice daily, according to the 
requirements of the company, either as whole-~ 
milk, or as “half-skimmed” milk and cream. 
b. The milk must not be sent from the farm 
earlier than is absolutely necessary for its- 
arrival in proper time at the railway station. 
c. In summer the van for conveying the milk to- 
the station must be provided with a cover to-~ 
protect the milk from the heat of the sun, 


XI. The company will supply the cans necessary for 
transport. 


XIT.—The company cleanse the cans before returning. 
them, but they must be carefully rinsed out with cold 
water as soon as they reach the farm again, to get rid of 
any dust or dirt which may have adhered to them during 
the return journey. 

The cans must be placed in a cool airy spot, until 
again required, protected from all impurities, with lids 


off, and bottom upwards, but in such a position that the 


air can freely get into them. 


XITi.—The cans may not be used for any purpose but . 
the conveyance of milk. ‘ 


D.—¥urther Regulations. 


XIV.—tThe contractor is bound, upon word of honour, - 
to answer any inquiries made by the company concerning 
the milk supply. 


XV.—The contrastor must allow any of the veterinary 
surgeons of the company to inspect this cattle as often as 
the company requires, and must drive the surgeon to and 
from the station. The contractor is bound to follow 
out closely the instructions of the veterinary surgeon. 


XVI.—Any cow declared by the veterinary officer to - 


be suffering from tuberculosis must be instantly and 
entirely separated from the rest of the herd, and should 
be got rid of as soon as possible. 


XVII.—The contractor must promise immediately to- 


inform the company of any case of illness which may arise 
between two visits of the veterinary officer. If necessary, 


he must withhold his milk until the veterinary officer~ 


arrives and inquires into the circumstances. 
In such a case the full price will be paid for the milk. 


XVIII.—The contractor, to the best of his ability, - 
must watch over the health of all who reside on his farm, 
or work upon 1t, also the families of the latter. 


Should a case of infectious disease arise among any of 
them, hse must immediately report the fect to the com- 
pany, and withhold his milk, which will nevertheless be~ 
paid for as usua., if these conditions are fully complied 
with. 
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XIX.—Hither of the contracting parties, after having 
-given six months’ notice, can terminate the contract on 
the following 1st of January. 


pended, the contractor must withhold his milk for a 4, ppendix. 
shorter or longer period without compensation. 

Contractor’s Pledge. 
- XX.—Should the company find the milk of inferior I agree to the above. 
-quality, and therefore unfit for sale, they shall be en- 
titled to refuse to take it, without giving any compen- 
-sation to the contractor. 


er eee ee ee eee eee ee rs Pere ere ee eee eee eee ee) 


Signature of the Contractor. 


XXI.—If owing to an epidemic, or other unavoidable 


The following forms, Nos. 1 to 4, are regularly em- 
-cause, the sale of milk in Copenhagen should be sus- 


ployed by the company :— 


I—FORM FILLED UP BY THE VETERINARY SURGEON EVERY FORTNIGHT. 


Name of Farm Number of Cows Stock of Young Cattle 
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(Signed) 
Veterinary Surgeon. 
I.—FORM FILLED UP BY THE COMPANY’S INSPECTOR. 
Name of Farm Contractor's Name 
} { 
iti General 
Is the How eee General | Number Quality cae ies Is sufficient | Remarks on 
Gooling | much Ice How is of the Remarks of Condition| of the tossenekions Cleanliness the 
Month. | Day. Apparatus Sars the Ice Milk upon Cows of Hay and followed observed Condition of 
acre’ tock ? kept? Cool the in Cows. Straw ith a during the Cows 
CEE SES py SPOR? cuplgved (Dalry: |, stock. used. | Yom eedine? | Milking? and 
igen segets s! Cow-houses. 
| 
| 
| | | | 
| | 
| | | 
| ‘ee | 
| \ \ 
(Signed) 
: Inspector. 
III.—FORM FILLED UP BY INSPECTING DAIRYMAID 
Impressions Faults M 
; a3 anner of ‘ 
. as to the requiring | 7 General 
i ay. ? A : mploying Ice 
Month Day Cleanliness Exercised Speedy eC yi as Remarks 
During Milking. Correction. : 
| | | 
| | 
| | 
| 
| 
e 
(Sioned) 


Inspecting Dairymaid. 
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4, CIRCULAR.—INFECTIOUS DISEASES, COPEN- 
HAGEN MILK SUPPLY COMPANY, SOLBJERG, 
FREDERIKSBERG. 


As the contractors are aware, it has now been clearly 
demonstrated by science that various infectious diseases 
may be transmitted through milk. It is therefore of the 
first importance to the company that no milk should be 
supplied to them from farms where there is any infecizous 
disease in the families of the persons employed in milk- 
ing. The company therefore earnestly request every con- 
tractor to report immediately any case of this kind. 

The highest price in the market will be paid for the 
milk from such farms, as usual, if the notice is given in 
time to prevent it from being sold. 

Requesting your signature to the enclosed, we remain, 
etc., (Signed) 

Tue CoMMITTEE OF ManaGeMENT. 


Milk is placed in ice-water almost immediately after 
arrival on the premises. It is taken from the 
wagons as soon as they draw up at the special siding for 
unloading, the cans being raised to the level of the floor 
by a miniature lift. We saw the milk arriving on August 
24th, another hot night, and found the air of one wagon 
registered 16° C. (61° F.). One milk can in the van was 
decidedly warmer than the others, the explanation was 
pr-bably late milking and consequent omission to cool 
the milk at the farm. The temperatures of differing 
milks taken haphazard that night were 13°, 14°, 16°, 
16° ©., and one was 17° C. It would be about 6° C. 
when it left the farm, and all milk was again cooled 
down to that degree (43° F.). Women test the sweet- 
ness of the contents of each milk-churn, and throw 
aside the sample tasted; and itis stated that not even 
so rarely as oncea month has milk to be rejected. Hach 
churn’s milk is also tested as to temperature, and a 
register kept. Hach can bears a seal showing its source 
of origin. ‘The milk remains standing in ice-water till 
morning, save that for children, which stands only 
half-an-hour for purposes of cooling. 

Besides the cooling on reception by the company, milk 
has also to be cooled at the farms, the morning milk 
being kept in ice-water, and sent up with the evening 
milk, but in separate cans. The evening milk is sent 
sree but, as a rule, only the cream of the morning 
anilk. 


Milk is screened at the farms as soon as practicable 
after being drawn. It is screened in the fields in 
summer, the milk of every two or three cows being put 
through a fine wire gauze covered with a cloth. Cows 
are milked in the sheds in winter, the milk being drawn 
away at once and screened. 

The milk is efficiently filtered at the company’s pr_mises 
through four layers of gravel of varying sized pebbles 
and three layers of cloth. There is also a smaller filter 
with two layers of gravel and two of cloth to be used 
only for any small amount of milk urgently needed. The 
gtavel is washed with hydrochloric acid, also with soda 
and water, and sterilised at 120°C. (248°F.) after each 
time of using. It is then dried in a high pressure 
steam oven. The process of filtration is upward, first 
through the lowest layer of coarse gravel, then through 
the intervening finer layers to the cloths of close texture. 
Before being filtered the milk that has been standing to 
cool is intimately mixed with a perforated crescent- 
shaped metal disc, and stirred to obviate any unequal 
distribution of cream. 


The milk can be kept sweet in the hottest weather. No 
trouble has been felt in the 23 years during which the 
company have been working. Milk drawn one morn- 
ing will not in ordinary course be all of it used till the 
evening of the next day ; and this after having left the 
establishment about 6 o’clock on the morning of the day 
succeeding its being drawn, for delivery on two rounds 
to customers. 

Milk for children comes from special farms, and is 
watered down for infants with water which has passed 
through a Pasteur-Chamberland filter, which is cleansed 
weekly. We tasted milk in the early morning which had 
been bottled over-night, which had a temperature of 
10°C., and for which the current price was 20 ore (24d.) 
per litre. All such milk is bottled, in 1, 4, and 1 litre 
bottles. The filled bottles are kept in ice, both on the 
eompany’s premises and in the covered carts. 

The company purchase a good deal of cream from 


ape who do not send milk, ell such farmers being 
nder contract. Milk for creamizig must stand ten hours 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, KC. : 


at the farm. There are three classes of cream gold, 
namely— 


lst cream, with 20 per cent. of fat, and costing : 


80 ore (10$d.) per litre. 


gndoi's, » 15 per cent. of fat, and costing: 
60 ore (8d.) per litre. 
Extra ,, » 26 (ordinary) and 28 (summer) per 


cent. of fat, and costing 1 kr. 
(1s. 14d.) per litre. 


Cream is sent long distances encased in wooden boxes 
with ice packed round the bottles, and an outlet for waste 
water. Jt is sent thus in 1-litre botties, and also in cans. 
holding from 3 to 10 litres each. 


A large amount of the cream is sent to hospitals, and 
no complaints are made as to its condition. Inueed 2,000 
Danish lbs. are annually sold without complaint. Cream. 
in Copenhagen is vended only by dairymen and bakers ; 
not by grocers. Some which had been whipped on the- 
Saturday night preceding our visit was fairly “fresh” 
to the sense of taste on the following Monday morning. 
Tt should, however, be added, that the cream in 
question had been out during the whole of the hot 
Saturday “rounds” in the town. 


Ordinary whole milk as received by the company fur- 


nishes 10-15 per cent. of cream, and has 5 per cent. of 
fat in summer, and an average at all times of 5°5 per” 


cent. 


About 300 Danish lbs, of butter (some 528 English . 


Tbs.) are made daily by the company. Such butter, 
as already stated, is made from milk returned from the 
town rounds, the cream used having been skimmed 
from the milk in question. All butter made by the 
company is sold in Copenhagen. A fresh starter is 
prepared for the butter every day. The cream, which 
has been previously cooled to 10° C. (50° F.), is. 
some 34 hours old when placed in the churn. The act 
of churning usually occupies about half-an-hour. 


Danish salt to the amount of 3 per cent. is added_ 


by hand on the butter-working table, after the butter- 
milk has been expressed. This quantity of salt suits 
the local taste. 
no advantage is held to accrue from the use of pure 
cultures. It is thought that about 12-14 per cent. of 
water remains in the finished butter. The price of 
butter at the time of our visit was 1 kr. 20 ore per 
Danish lb., about 1s. 4d. for 174 ozs, English. 


Butter-milk is sold in the town, and is used by all 


classes. Some hundreds of pounds are sent once a week to-- 


England for use in the manufacture of biscuits, a quantity 
being several days old when despatched. 


Great attention is paid to the cleansing of milk and. 
butter receptacles by the company. The workers 
throughout the establishment are all in white, and 
are supplied with clean covering aprons twice weekly. 
The cans are cleaned by brushing with hot water and soda, 


and later washing out with hot water and lime, a ladleful 


of soda, about $lb., being used for each pail of water, and 
20lbs. of lime to 900 litres of water. The outside is then 
washed and steam injected into the cans, which are left 


to drain alike by the company’s servants and by the-- 


farmers. The latter have not their own cans. The appa- 
ratus in which the cans are washed is itself subjected to - 
like cleansing. Bottles are first washed in soda and 


water, then placed over revolving brushes, and then - 


steam-sprayed. The corks, which are used only once, 
are of special make, and are tied by hand and sealed. 
The butter pots and lids are washed in soda and water, . 
and the pots only in lime and water also. . 


Der Danske M=ixE-ComPacnt. 
System Cassz. 
We had the pleasure of being taken over the premises - 


- of this company by Director Fr. Salicath, this establish-— 


ment also being situated at Frederiksberg. It has been 

working for three years, and is a wholesale business house 

only. It trades under the mark of a polar bear on an ice~ 
floe, with sun rising over the hill behind a strip of opem 

sea. 


The premises, which are paved with close-fitting ~ 


stones in all parts, presented at the time of our visit 
a very cleanly appearance. The water is softened 
prior to use, and is obtained from a well sunk 170ft. 
into the chalk. 

The business is a large one, some 35,000 litres of milk 
and cream coming daily from farms having from two to as~ 
many as 300 cows each. Milk is tested every day, sam-— 


No pasteurising is attempted, and. 
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ples being sent to the laboratory. The greatest distance 
from which milk and cream comes is 150 kilometres. 
The milk, which arrives in cans holding 50 kilogrammes 
each, is weighed on arrival, then placed in tubs, and 
pumped into a reservoir. 


Milk in excess of the immediate demands is frozen 
and stored ; it is used in a manner subsequently to be 
referred to. 


Farms furnishing milk and cream ave under the usual 
regulations, and subject to the visits of the inspectors 
and the veterinary surgeons connected with the estab- 
lishment ; these latter make monthly visits. Cows are 
tested and examined, and tuberculous cows are at once 
got rid of. The milk of newly-calved cows must not 
be supplied, and that from farms in which in- 
fectious disease exists is paid for but not used. 
Milkers must clean the cows’ udders before milking, 
and must wash their hands immediately prior to the 
- process. The farms must have ice for purposes of cool- 
ing milk. 

Milk must not reach the establishment at a temperature 
above 10° ©. (50° F.). The usual temperature on 
arrival is 15° ©. (59° F.) in hot weather, but milk is 
often refused on account of its excessive temperature. 
Morning milk is sent in with the evening milk, but in 
separate cans. The special wagons which are used on 
the railways by this firm carry no ice, but are pro- 
vided with double walls, and straw is laid on the top 
of and between the milk cans. The cans containing 
the milk to be cooled on the premises are placed in 


cooling tanks filled with ice, netting being spread | 


over the cooling tanks to prevent birds from approch- 
ing too near to the milk, which is kept in the ice 
for some 2-3 hours from about midnight. Milk is 4-5° 
C. (39-41° F.) when bottled; and a small piece of 
ice is placed over each bottle in hot weather to keep 
the milk sweet and cool until sent out in the morning. 


Farmers strain but do not filter the milk, which is cen- 
trifugalised on the company’s premises, and passed 
through a filter of large sized pebbles, by an upward flow, 
just prior to being bottled. The filtering material is 
thrown away after each time of using. 


All whole-milk sent out in bottles is pasteurised, the 
preparation for pasteurisation being as follows: Huge 
vats, each capable of holding 500 litres, are partly 
filled with milk, and to each 300 litres of this milk 
there is added 200 litres of milk in a frozen state. The 
mixture of solid and liquid milk is then kept in the vats 
for an hour and a half, until the whole is fluid. 
milk is then pasteurised by raising it to 85° C. 
(185° F.), keeping it at that heat for two or tree 
minutes, and then passing it in the usual manner over 
cold water coils. Metal lines are laid in the company’s 
premises for facilitating the removal of the large vats 
from place to place; and trollies for holding four of 
the 50 kilometre cans are able to be wheeled about by 
one man. There is standing room for 30,000 litres of 
frozen milk in the refrigerating shed, in case it should 
be necessary to store such a quantity at any one time. 


All skimmed milk delivered from the dairy is pas- 
teurised. Jt is sold in 50-litre cans. 

Milk is bottled automatically by means of 
self-acting siphons. Papier-maché “corks,” made on 
the premises, are used ; they are boiled in paraffin, but 
there is no resulting smell, the corks being dried under 
extreme heat. Bottles to be cleansed are first fitted 
upon a revolving wheel, and by this means are carried 
through a bath of soda and water; they are subse- 
quently washed out with revolving brushes, and finally 
sprayed with cold water. 


Bottled milk will keep for one day in the hottest 
weather, and for two days in cool weather. 


Some 2,000 litres of cream are sent out daily, in three 
classes : 


1st, 30 per cent of fat, 1kr. (1s.. 14d.) per litre 


2nd,154 __s,, nh Adore (53d.) ft 
3rd, 14 ¥ »,  4Oore (5d.) a 


the latter going largely to bakers. 


An experiment, that failed to pay, was made of send- 
ing pasteurised milk in bulk to England, Scotland, and 
Buda-Pesth. The milk was sent in a frozen condition in 
a large can or receptacle surrounded with thick felt. 
The English importers refused to pay 14 ore (19d.) per 
litre for milk, and would not pay Ikr. (1s. 14d.) per 
litre for cream) containing 42 per cent. of fat, while 
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Copenhagen was paying that price for 52 per cent. of 
fat. 

The company make butter only to the extent of sume 
50 to 40lbs. daily in summer, but 300 to 400lbs. each day 
in winter. 


Tun Minx Suprrty Pasrevr. 


This firm, which has been in operaticn for five years, 
and which deals in the main with bottled milk, was 
devised and projected by Director Krohne, with the 
scientific co-operation of Professor Faber and Dr. 
Schierbeck of Copenhagen. ‘The staff is a large one, 
500 workers, inciuding boys, being employed, and 80 
horses being necessary. There is an ice-making plant 
on the premises. About 40,000 bottles of milk are 
pasteurised daily. 


The farmers supplying the milk are under detailed 
control, and every month or three weeks the farms 
are visited by a veterinary surgeon attached io the 
establishment. There are fixed regulations as to the 
fodder of the cows, for the treatment of the milk, and 
for the notification of tuberculosis. 


The institution itself is situated in the outskirts of 
Copenhagen and the railway waggons which convey 
the milk to Copenhagen are not provided with ice 
chambers. The milk on reaching the factory is re- 
ceived into a reservoir when it is duly weighed and 
strained, and from this it is pumped to a filter con- 
sisting of layers of gravel and felt, the whole apparatus 
being carefully sterilised daily. 


After filtration the milk passes to the cooling 
apparatus, and from this to a second reservoir, from 
which it is pumped to the pasteurising apparatus 
(which is also sterilised daily after use) where it is 
raised to a temperature of 85°C., the whole process 
being so arranged as to exclude the admission of 
air-borne organisms. The milk is then cooled to abou! 
5°C., the pasteurising and cooling occupying altogether 
about 5 minutes. From the cooler the milk is led 
to a .reservoir, also guarded against the entry of 
extraneous organisms, and from there to the bot#le- 
feeding apparatus, a machine fitted with tubes, by 
means of which the bottles can be conveniently filled. 

The bottles, which are furnished with glass stoppers, 
are, after being filled, carefully sealed to prevent their 
being tampered with. 


The employees who are brought in contact with the 
milk are all under medical supervision. 
of their being ill they are refused admission to the 
factory, and the same exclusion obtains if infectious 
disease is present in their homes. They receive under 
such circumstances full pay during their absence. 


The bottles which are used for small quantities of 
milk, as also the cans which are used for large insti- 
tutions, are first thoroughly cleansed in hot water to 
which soda has been added—the interior of the bottles 
being washed out by means of revolving brushes—and 
after this they are completely sterilised in a large 
steam disinfector which is kept at a temperature of 
105°C. for half an hour. 


The several processes are under daily control, both 


chemically and bacteriologically. Specimens of pas- 
teurised milk are tested daily by Professor Storch’s 
reaction to ascertain whether or not pasteurisation 
has been properly accomplished. Bacteriological ex- 
aminations are made daily, and the percentage of fat 
is also estimated, 


Tue ADVANTAGES CLAIMED BY THE SYSTEM, 


Dr. Schierbeck was good enough to set out for us the 
advantages claimed by the process, and they may be 
thus summarised :— 

1. All danger from the possibility of infection of 
the milk, either at the farms or during transit is 
thereby discounted. 

2. The distribution of the milk in sealed bottles 
is a safeguard against its infection or contamination 
in the milkshops or in the streets. 


3% The milk awaiting consumptm. in the houses is 


kept free from contamination by means of flies, dust, 
or polluted air. 

It is claimed that this is the only practicable bottle 
system for milk at moderate price, and that the pas- 
teurisation of the milk places less onus on the farmers 
as to cooling, ete. 

OO 


¢- 


in the event ~ 
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It is, moreover, urged that the conveniences which 
are afforded by bottled milk are likely, in at least some 
degree, to present a remedy or alternative for some of 
the spirit drinking proclivities of certain sections of the 
community. 

It may be added that, as regards children, the Copen- 
hagen Health Department advise sterilised milk in 
preference to pasteurised milk. The boiling of milk 
for infants is common in Copenhagen, many people 
using Sohlet’s apparatus, which costs abont 11s., for 
the purpose 


Hastev Co-opERATIVE Datry. 


As being typical of an industry which is in opera- 
tion to-day in different parts of rural Denmark, we 
visited, while at Sofiendal, the small dairy at Haslev 
town. It is a self-contained creamery on the co-opera- 
tive system, and complete down to its telephone and its 
own electric plant. The water supply is from a well 
sunk 62 ft. into the chalk. No ice is used, cooling 
being effected by cold water only. The engine is of 
6 horse-power, and the boiler of 14 horse-power. 

The milk from 1,200 cows is dealt with daily. All 
the milk on receipt passes through a strainer fixed 
over the weighing machine, and also through a centri- 
fugaliser, each centrifugaliser dealing with 3,600lbs. 
of milk per hour. Milk is then warmed to 40°C. 
104°F.), the cream and the skimmed milk run- 
ning by separate channels to different pasteurising 
plant, each being pasteurised at 90°C. (194°F.), the 
cream thereafter being cooled down’ to 10-12°O. 
(50-54°F.) by means of a cold water coil-cooler. The 
pasteurised skimmed milk is returned to the farmers, 
each of whom has his own cans. The cream is 
again heated to 40°C. (104°F.), and the butter 
started from Copenhagen Laboratory introduced. 
The cream stands till next morning, when it is 
churned for half an hour, the colouring matter, 
5lbs. per cent. of butter, being, added in the churn. 
Each churn makes 180-200lbs. of butter in half-an- 
hour. When the butter-milk has been expressed, 
on the worker, salt is added in the _ propor- 
tion of 7 per cent. for Northern England, and 
2 per cent. for London. The salt-is thought to 
lose three-sevenths of its weight in the working, 
at least 40 revolutions of the table being made. The 
butter is plased in cold water after being worked, and 
is again put on the \table before being packed in 
casks, the retention of not more than 11 per cent. of 
water in the finished article being aimed at, and not 
more than 16 per cent. permitted. 


Here, then, was a small co-operative dairy in full 
working, 30 miles from any large town, replete with 
all modern apphances, and self-contained in all essen- 
tials, 


THE Co-oPERATIVE Darrigs Or THE IsLAND or FANG. 


As instances of the ability of thé Danes to work 
on the co-operative system in a small way, we may 
refer to the creameries situated on the Island of Fané 
off the western coast of Denmark, near to the town 
of Esbjerg. At either end of this island is a small town 
or hamlet, and a complete co-operative creamery at each 
place draws its milk from the neighbouring portion, of 
the island. The larger of these two creameries is that 
situated at Nordby, opposite Esbjerg, the smaller being 
at Sonderho, at the southern extremity of the island. 
Both creameries are practically identical, and a brief 
description of that at Nordby will suffice for our pur- 
pose. 

The creamery draws its supplies from some 300 cows 
kept in that part of the island, each farmer possessing 
from three to five cows. The whole-milk is delivered on 
a platform outside the creamery. It is there weighed, 
warmed, centrifugalised, and pasteurised in the usual 
fashion, the resulting cream being cooled and prepared 
for churning, the separated milk, which has, of 
course, also been pasteurised, being returned to the 
farmers or otherwise disposed of. 

The butter, which is lightly salted, is for the most 
part for purely local consumption. The milk churns 
are not cleaned at the creamery, but by the farmers 


themselves ; the water supply to the farms is usually 
from shallow wells. 


All the machinery, including furnace, boiler, heater, 
separator, and pasteuriser, is quite complete, both at 
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Nordby and Sénderho. Ice, save quite in the hottest 
weather, is not found necessary. 


“ PRIFOLIUM,” HHASLEV. 


A large co-operative society had quite recently been 
established at Haslev, under the name of “ Trifolium.” 
The buildings were nearlycompleted at the date of 
our visit, and we had the good fortune to be taken 
over by Hr. Ulrik, to whom the accomplishment of this 
great movement is primarily due. The buildings are 
spacious, well paved, ventilated, and lighted, and 
replete with modern fittings, plant, appliances, etc. 
The company will have their own electric plant. The 
water is obtained from a deep well in the quadrangle. 
There are two boilers, one of 25 and one of 50 
H.P. Milk will be sent by 41 farmers, owning: 6,000 
cows, the milk churns on arrival being emptied 
automatically, and then passed by an automatic gear 
to the cleaning room, where all cleansing operations 
will be performed by steam. The whole-milk will be 
at once weighed, and centrifugalised in Laval centri- 
fugalisers ; the cream will then be pasteurised, cooled 
to 13°C. (&5°F.), and placed in cisterns, where it wii) 
stand. A starter prepared with a culture from the 
Copenhagen Laboratory will then be added in the 
cream, which, when ready, will be churned. Each 
of the six churns will make 150lbs. of butter in half an 
hour, 900lbs. in the aggregate. The butter-milk will 
next be expressed, and the salt mixed in by machinery. 
Long tables, probably with marble tops, will be used 
for making up the butter into English pounds. A 
pump will raise the butter-milk to a pasteuriser, from 
which it will run to acistern. Some will go to farmers, 
and some to the cheese-making section. 


In addition to the butter made on the premises, the 
company will purchase supplies from small farmers and 
from 41 smaller co-operative societies. Kach of the 
smaller societies will form a central creamery to which 
cowkeepers will send their milk, owners of from 1-30 
cows thus disposing of their milk in butter making. 


It is estimated that, in addition to the butter made 
from milk of 6,000 cows, sent direct every day to 
“Trifolium,” there will be received daily cream from 
the produce of 3,000 cows by rail, and each week some 
50,000lbs. of butter from the 41 subsidiary societies 
above referred to. 


The butter received and made on the premises will 
stand for twelve hours in the cold chambers which are to 
be cooled by means of the usual ammonia apparatus, 
the cooled air entering at the top of the chamber, being 
allowed to descend by virtue of its superior weight on to 
the butter. The butter will then be packed in Ib. rolls 
and put into casks. The cooling chambers which are 
provided with double walls and doors, the intervals of 
which are filled with dried rice husks, can be kept at 
O°Os (GLE): 

Skimmed milk will pass to another section of the build- 
ing and be subsequently used for cheese-making. There 
is storage room on the premises for some 300,000]bs. 
of cheese. The store-room walls are double, and 
lined with non-conducting material. The room can be 
warmed or cooled at will, and the amount of moisture 
contained in the air can also be regulated; by these 
means the results of climatic changes can be in large 
part obviated. 


Ice will be made on the premises, and also the 
wooden casks and boxes for butter, etc. 


EspyerG Co-OPERATIVE Burrer Facrory. 


The director of this important factory was good enough 
to allow us to inspect it, and to afford us the following 
information relative to its operations. 

The factory is supplied mainly from the neighbourhood 
of Kolding, but also from other places in the northern 
portion of Jutland. The butter arrives by rail, either 
in white-painted or refrigerating vans, according to the 
exigencies of the situation. 

Although this establishment is only five years old, 
it has the largest business of its kind in Denmark, and 
employs about 150 hands. It exports no less than ten 
million Tbs. of butter every year (27,500Ibs. daily), none 
of which is made on the premises. All butter reaches the 
factory in a half-worked condition from some sixty large 
creameries. These creameries send (1) fresh butter, salt- 
less on arrival, and (2) butter containing some 3 per cent. 
of salt. Some of the saltless butter is sent, still saltless, 
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to England, as also is some to which only one per cent. 
has been added, so that it will contain only about one- 
half per cent. on leaving the establishment. It is the only 
known factory in the country which packs absolutely 
fresh butter, and in connection with the keeping powers 
of this butter it may be here recorded that it 
has been despatched to the Paris market vid Esbjerg, 
Harwich, London, Southampton, and Havre. Such 
butter, in. spite of delay, etc., on the English railway, has 
reached Paris quite fresh and has fetched 4} franes per 
kilo. But whether the buiter be salted or fresh, it will 
keep upwards of three weeks, if only it be quite fresh 
and sound when it reaches the factory from the creamery. 
“therwise it tends to “go off” more rapidly. 


The butter on its arrival at the factory is classified, 


and the different supplies of each class are 
hlended. Any not regarded as good enough for 
packing in’ rolls is salted, and sent away as 
second-class butter, but this very rarely hap- 


pens, as a very low price is paid to creameries for such 
an article, and, in addition to the consequent endeavour 
of the suppliers to furnish butter of first-class quality, 
there is the fact that all dairies desirous of joining the 
society must have acquired a high character for produce 
cn three successive occasions at local exhibitions. It goes 
almost without saying that all cream used for the butter 
las been pasteurised, the exigencies of the English 
market being said to render this process essential. 

After its receipt and blending, the half-worked butter 
undergoes its first working at the factory, the salt being 
added at the time of its second working there. It is 
worked a third time for purposes of ensuring the expres- 
sion of as much butter-milk as possible, and herein it 
is thought lies the excellence of its keeping quality. 
Butter for the London market is coloured with Danish 
colouring matter. 


Hach pound is separately weighed by women or girls, 
who frequently rinse their hands in hot water, and it is 


then wrapped in parchment and enclosed in a cartridge | 


paper box. The butter is despatched to England in five 
boats weekly, three steaming to Parkeston Quay, Harwich, 
and two to Great Grimsby, some of the vessels carrying 
refrigerating plant. The butter is some of it only four 
days from the churn when the English retailer gets it 
on his counter, and is none of it more than five or six 
days old. If it have to travel far from the creamery to 
the factory, ice waggons are used; but if not, then 
white-painted and well-ventilated vans. 


The manager informed us that when the butter 
reaches England its troubles as to keeping begin. If 
white-painted or iced vans were used on the English 
railways here concerned, the Danish butter merchants 
would much appreciate it. 

There are cold chambers at the factory, which are kept 
at 2°C. (36°F.). They have double doors of a specially 
designed form to effectually exclude the warm outer air. 
The ammonia cooling apparatus is used for keeping the 
chambers cool, and the factory also generates its own 
electric lighting. No ice is employed or deemed neces- 
sary, though the creameries use ice if they have no cold 
chamber. 


Butter tubs, which are of oak, are made on the pre- 
mises, as also are the boxes, which are constructed of pine 
wood from Norway. The tubs are cleansed by immer- 
sion in large cisterns filled with chalk and boiling water, 
chalk being regarded as a good cleanser. 


The water supply of Esbjerg is from a deep well two 
miles out of the town. 


CONCLUSION. 


Although, as we have already stated, we propose to 
_allow this report to tell its own story, a few comments 
may perhaps be made with the view of focussing the in- 
formation collected. As regards Amsterdam and Ham- 
burg it is apparent that in respect of the former the use 
of pasteurised or sterilised milk is rapidly increasing, 
and in respect of the latter that the addition of preserva- 
tives to milk is, as the result of a recent Act, becoming 
rare. There would seem, so far as we were able to ascer- 
tain, no serious obstacle in the way of supplying either 
Amsterdam or Hamburg with milk free from preserva- 
tives. 
Our attention, however, has been mainly directed 
to Denmark, and it is to the practice there current that 
the remainder of our remarks will have reference. 


Tt is clear that the Danes have appreciated in theory 
and haye recognised largely in practice the vast impor- 
tance of cleanliness, straining and cooling in dairy 
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operations. These principles have permeated to the 
rural districts of the country, and by even a partial 
observance of them the Danes have been able 


to comply with the provisions of the law which 
prohib‘ts the use in milk, cream, and butter of “ pre- 
servatives” other than salt. Moreover, they have in 
certain instances dispensed with even small quantities 
of this latter article, and exported absolutely saltless 
butter to this country. 

The Danes as a nation have recognised in a manner, 
and to an extent which is at present foreign to this 
country, that the destruction, inhibition, or regulation 
of bacterial activity is the basis of all successful dairying 


operations. They have appreciated in a_ prac- 
tical fashion the fact that, in so far as milk 
is concerned, bacteria, some of which are asso- 


ciated directly or indivectly with the decomposition of 
such milk, may gain access to it from the time at which 
it leaves the udder of the cow to the time at which it 
reaches the consumer’s mouth. Consequently they have 
set themselves the task of prohibiting as far as prac-~ 
ticable the access to malk of all harmful ‘bacteria, and ef 
inhibiting the growth of such as may have gained access. 
thereto. 


This they have endeayoured to bring about by, among 


oO 
g 
other precautions, encouraging ‘the cleansing of the cow’s 
udder prior to milking, by instructing the milkers to 
cleanse their hands, and by providing them with clean 
overalls. 


Moreover, the Danes are alive to the importance of 
well-ventilated and well-lighted cowsheds furnished with 
floors and walls of an impermeable nature, and to the 
expediency of the frequent removal of manure from such 
cowsheds, although these principles have, as yet, only 
received partial recognition in actual practice. As we 
have already observed on page 283, we were not in our 
inspections so much impressed with the general 
superiority of the Danish cowsheds, as with the ability 
of the Danes to take full advantage of the somewhat 
meagre accommodation which is at times at their dis- 
posal. The Danes have a better grasp of the principles 
governing the keeping powers of milk than have the 
people of this country. ~ 


In the treatment of the milk after milking 
they attach due regard to its immediate removal from 
the relatively close and likely-to-be-contaminated air of 
the cowsheds, and to the necessity for this removal to. be 
followed by careful straining and the best available means 
of coolirig. 

The Danes recognise the value of immediate 
exclusion, by fine straining, of such hairs and’ other 
materials as are likely to be coated with bacteria, and 
of the advantages to be gained by inhibiting the growth 
of bacteria by cooling. References may be made to the 
careful filtering through gravel and felt which takes place 
at certain institutions, and of the cleansing properties of 
the separating process. 


In so far as the dairy utensils are concerned the abso- 
lute necessity of most scrupulous cleanliness, or of actual 
sterilisation by steam, is laid particular stress upon, and 
m respect of transport the use of refrigerating vans and 
of steamships fitted with refrigerating apparatus is daily 
increasing. Precautions are algo taken to reduce to a 
minimum the duration of exposure of milk churns at rail- 
way stations by retaining the churns under cool condi- 
tions until their despatch to the train is called for. In 
places where the pasteurisation of milk is in vogue the 
immediate cooling of such milk after pasteurisation is 
regarded as an essential part of such process, the sub- 
sequent cooling being held to take from the milk any 
“cooked” flavour which it might otherwise retain. 


It will have already been gathered that, as a matter 
of fact, the population of Copenhagen (some 400.000) are 
supplied with milk and cream without the aid of pre- 
servatives. 

With regard to Danish butter it may perhaps be useful 
to relate that of the foreign butter annually imported 
into this country more than half is of Danish origin, and 
that such butter contains no preservatives other than a 
small quantity of common salt. Even this is in some 
cases omitted. 

The departure taken by the Danes in the manufacture 
of butter has’ afforded an object for the study, and in 
some cases for the emulation, of other Kuropean nations. 


Year by year the manufacture of butter from pas- 
teurised cream prepared for the churn by the use of pure 
cultures has been practised in an ever increasing degree. 
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In connection with the subject of pasteurisation it is, 
we think, of importance to pcint out that cleanliness is 
regarded as a very necessary precedent to the process. 
If once the bacterial products have conferred upon the 
milk or cream any unsatisfactory flavour we are assured 
by Danish experts that no process of pasteurisation can 
remove such flavour. 


By such pasteurisation the Danes have aimed at de- 
stroying what may be termed the wnknown in the bac- 
terial flora of cream, in order that by the use of “ pure 
cultures ” of bacteria they may be able to substitute the 
known. Their position is that without such precautions 
the production of a butter having a characteristic aroma 
is more or less a matter of chance, and tence cannot 
be absolutely relied upon. The essence of the usual 
method of butte making is to endeavour to bring about 
conditions which are favourable to the development of 
certain species of bacteria; the essence of the Danish 
method is to kill or inhibit the growth of all the 
bacteria concerned in the process of “ripening” and 
to promote the necessary souring of such cream by 
the introduction of a starter prepared from “ pure cul- 
tures.” By this means butter is manufactured which 
can be safely exported to England without the use of 
preservatives. It is of interest in relation to the bacterial 
flora of cream to note that there would appear to be a 
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tendency to pasteurise at an increasingly high tempera- 
ture, and experience indicates that, within certain 
limits, the higher the temperature at which the cream 
is pasteurised the better is the resulting butter likely 
to be. The progress of the practice of pasteurisation in 
Denmark has indeed been remarkable, and at the present 
time the vast bulk of Danish butter is made from cream 
thus treated. The passing of the law of March 26th, 1898, 
which renders the pasteurisation of milk used for the 
food of cattle compulsory, has doubtless been a force in 
the diffusion of the custom of cream pasteurisation, but the 
practice seems to have become general mainly owing to 
the satisfactory results which in the opinion and ex- 
perience of the Danes have accrued therefrom. More- 
over, the fact that the process is calculated to destroy 
most, if not all, the pathogenic bacteria has not been 
without its influence in a country where the care of the 
public health is made a matter of considerable concern. 


It is, too, in our view, obvious, whatever opinions may 
be held as to the merits or demerits of the co-operative 
system, which has seen such a remarkable development 
within recent years in Denmark, that such system is very 
largely responsible for the numerous safeguards against 
the contamination of the milk, cream, and butter to 
which reference has now been made. 


H. Timprert BuLstrRope. 
Cnas. J. Hupparr 
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LEPORT ON A VISIT TO IRELAND IN RELATION TO THE USE OF CERTAIN PRESERVATIVES 
IN DAIRYING AND HOG PRODUCTS. 


With the object of supplementing the information 
obtained during the visit paid by two of our number 
to Amsterdam, Hamburg, and Denmark, with special 
reference to the use, or otherwise, of certain preserva- 
tives in the dairying industry of these places (see 
Appendix No. TIL), we in mid-September last pro- 
ceeded to Ireland. We had here in view the investiga- 
tion of the actual conditions under which butter 
is manufactured, our object being to ascertain from 
personal observation how far the use of preservatives 
is imperative in Irish butter, or how far, as certain 
witnesses had stated, the use of these substances could 
be dispensed with. 

In addition we were enabled to learn something of 
the conditions under which Dublin receives iss milk 
supply, and of, the methods of using preservatives in the 
bacon and ham curing industry. 


The following account of our visit consists essentially 
in a transcription of the shorthand notes which were 
taken down at the time of our inquiries, observations, 
and cross-examinations. We have electéd to take this 
course rather than to compose an essay upon all the 
aspects of Irish dairying, in the writing of which the 
facts which are alone essential to our inquiry might 
perhaps have lost their proper values. Here and 
there we have drawn such inferences as seemed 
to us deducible, and, moreover, we have at 
times introduced matter which although not strictly 
within the terms of our reference, cannot fail, we 
think, to be regarded as pertinent to the subject under 
consideration. It may, too, be added that our in- 
‘quiries in Ireland were concerned for the most part with 
the second portion of the reference to the Committee, 
t.e., to ascertain ‘‘to what extent and in what amount 
preservatives are used.” 


In all, we were three weeks in Ireland, of which time 
not a little was necessarily spent in travelling, and al- 
though sve saw as much as possible of the great ‘butter 
producing regions in the south and nvest of the country, 
we were only able to prosecute our enquiry to a very 
limited extent in tha northern pants of the island. This 
we regretted, as we should have been glad to have ascer- 
tained for purposes of comparison with the south the 
practices now common in the north. In and around 
Dublin we spent three or four days, deriving much 
cordial assistance from the Government departments, 
and from the Corporation in the persons of Sir Thos. 
Pile, Bart., then Lord Mayor, and Sir Charles 
Cameron, the Principal Health A)ficer. 


We had several conferences with Sir Charles Came- 
ron, and for much of our knowledge as to the actual 
conditions affecting the milk and butter supplies of 
Dublin we are indebted to him and his medical col- 
leagues, as also to Mr. Watson, the Chief Veterinary 
Inspector of the Corporation. 


It may be at once stated that there is no legislation 
peculiar to Ireland on this subject, and that the only 
laws touching the question of deleterious additions to 
food in Ireland are the Sale of Food and Drugs Acts 
common to the British Isles. 


The Dairying Industry in and around Dublin. 

As regards Dublin, Sir Charles Cameron informs us 
that the city draws its milk chiefly from some 250 
dairies within the city boundary, the source of 
the milk being almost entirely local. In his opinion 
the use of small quantities of preservatives in milk is 
preferable to the consumption of bad milk. Although 
no systematic examination of milk has so far been made 
with regard to the presence of preservatives, in Sir 
Charles’s opinion the practice of preserving milk or 
butter is, in Dublin, relatively rare. By Sir Charles’s 
kindness we were enabled to secure the views upon the 
subject of our inquiry of seven of the Metropolitan 
Health Officers. These gentlemen were good enough 
to meet us at the office of the Town Council. The fol- 
lowing is a copy of the resolution which they handed 
to us on September 13th, 1900. 


“That in the opinion of the Dublin Metropolitan 
Medical Officers of Health, the use of druzs in food 
preservation is most reprehensible, and should be 
discontinued ; although very minute quantities 
might be used without detriment, yet the unskilled 
doctoring of food by active drugs is dangerous. 


“(Signed) John Garland. 

* Michael Strahan. 
“Henry W. Oulton. 
“J. P. Quinn. 

“J. D. Crinion. 
“G. A. Stritch. 
“Henry G. Day.” 


with these 
that consumers in Dublin 
do not habitually add chemical preservatives 
to- their milk, but one farmer at least is 
known to be sending preservatised milk to Dublin. 


In the course of conversation 


officers we learned 
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The very poor often get their milk but once a day, 
and they frequently possess inferior, if not very 
bad, accommodation for its storage in their houses. 
But the majority of the poor are not accustomed to 
store such milk as they purchase for any length of time, 
and one or two of the officers told us that it is a common 
practice for the poor to buy their milk in extremely 
small quantities as often as needed. 

Sir Charles Cameron regards the relatively high in- 
fantile mortality of Dublin as being largely due to the 
use of milk in a state of partial decomposition. He 
entirely agreed with the view of his colleagues in 
the Dublin Health Service as to the insanitary methods 
of milk storage in the homes of the poor, where also 
the cleansing of milk vessels receives too scant atten- 
tion. Still, that there is no necessity for the use of 
preservatives in the city milk service, was the testi- 
mony of the health otlicers as the result of an intimate 
knowledge of the actual conditions of the trade in the 
city. 

Suckling is general in Dublin. Wand or bottle feeding 
is very rare. The opinion was expressed that 
for every twenty children bottle-fed in Hngland there 
“s only one child so fed in Dublin. 


At one dairy in the city which we visited, we found 
the shopkeeper with the preservative known as “ Arc- 
ticanus ”” in his back premises, the full directions for 
its trade use being given in a book issued by the Agri- 
cultural Chemical Society, Southampton. 


Mr. Anderson, Secretary of the Irish Agricultural 
Organisation Society, with whom we had a long con- 
ference, and to whom we shall have occasion further to 
refer, expressed his opinion that chemical preservatives 
are quite unnecessary in milk. On the general question 
of preservatives, he said that the matter was for him 
one of trade principles only, and not one of public 
health. His objection, for example, would be met if 
the labelling of preservatised food and drink were made 
compulsory. He informed us that farmers sending milk 
to creameries for purposes of butter making do not use 
preservatives, but that those sending milk to a given 
town or institution as a rule use them largely. ‘This 
he knows to be done in Dublin from the results of actual 
analyses. He thinks that preservatives militate against 
cleanliness in dairy farming. The cleanly farmer gets 
no better price for his produce than that obtained by 
the careless trader who covers his uncleanly methods 
by the use of preservatives. 

The actual sterilisation of milk upon a large scale is 
not practised to any great extent in Dublin, but at 
Glasnevin, near to the city, a certain amount of 
milk is thus treated (see page 295). We obtained 
the views of the seven health officers already 
_ named, on the question of sterilised milk as an article of 

infants’ diet. Drs. Garland and Quinn have no ob- 
jection to offer to its use. Dr. Day advises actual 
boiling of the milk. Dr. Oulton is in favour of the 
boiling of milk, and Dr. Strahan is of opinion that 
it is better to boil milk than to stop short of 
boiling. Dr. Stritch has some objection to the use of 
boiled milk for infants. He prefers that the milk be 
pasteurised. He has witnessed bad results from the 
use of boiled milk. Dr. Crinion thinks that all milk 
should be sterilised. He has known many cases of 
diarrhea to have been caused by sour milk, and has 
seen good results accrue in that disease from the use 
of sterilised milk. The boiling of milk is urged on 
householders by the Health Department of Dublin. 
It may, too, be mentioned that Dr. O’Dwyer, Health 
Officer of Tipperary, told us that in that part of Ireland 
but few mothers nurse their children. It is a common 
practice for mothers to boil the milk each morning, 
whilst the better class householders boil all milk 
coming into their homes. 

In Dublin cows are stalled for 5-6 months each year, 
and in some few cases all the year round. The cow- 
houses are required to provide 500 cubic feet of air 
space per cow, and to be whitewashed in March and 
Uctober. The Local Government Board for Treland 
have issued model regulations for the use of local 
sanitary authorities desirous of regulating dairies, cow- 
sheds, and milkshops in their districts, but we gathered 
that these have been adopted in a few instances only. 

“There would seem at present to be very little control 

exercised as regards the sanitary condition of dairies 
‘and cowsheds in the, country generally. It is in con- 
templation, Dr. Browne of the Local Government Board 
told us, to do something more in this direction. 


At our request Mr. Watson kindly took wus to 
see some Dublin cow-sheds which, he stated, were 
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average types of such places in the city. One in South 
Dublin is registered for 24 cows. In the cowshed, 
which was very dirty, were 18 cows and 5 calves. The 
cattle and their udders were fairly clean, but as the 
cows were able to lie down in their stalls, opportunity 
was afforded them of fouling their udders. There was, 
however, a depression in the floor behind each for the 
droppings, and also a channel for carrying away liquid 
filth. ‘he flooring of the sheds was good, but the open 
yard was cobbled, and on each side was an immense 
store of manure. The city water (Vartry) was laid on 
to a tap close to the sheds, which latter were, as is 
usual hereabouts, open on one side. Water was heated 
for the cleansing of milk vessels in a boiler in the 
kitchen behind the milkshop. No preservatives were, 
we were informed, used. 


In another case in South Dublin we found the cows 


fairly clean, but the extremities of their tails 
were coated with filth. They had straw 
beds. There was a_ sloping surface behind 
the cattle, and the space on which they were 


standing was clean. But the surface on the other side 
of the shed was filthy with old manure, and here a 
horse was stalled. There was a central channel for the 
drainage of liquid filth, but the channel was rendered 
ineffective ‘by stopping short of the drain connection 
outside the shed, and nuisance was thereby created. 
Mr. Watson had recently condemned the place on ac- 
count of want of proper ventilation and sufficient air 
and cubic space, etc. ‘The shed was open at cither end, 
and contained about a dozen cows. There was a large 
accumulation of manure in the yard, draining to a 
trapped gulley, which was broken. The water 
supply was taken direct from a cistern which was used 
also for the flushing of the w.c. The owner said he 
always washed his hands before milking. The milk 
cans were generally washed in boiling water, but some- 
times cold water was used. There was no boiler. 
Wooden tubs were used for the milking. The milk was 
set to cream in the shop. When we saw it the cream 
was standing in the close atmosphere of a living room 
behind the shop. 


Byedaws dealing with the personal cleanliness of 
dairy workers are now in operation in Dublin. Mr. 
Watson told us that in the dairies milk cans are usually 
cleaned with cold water. The washing of cows’ udders 
is very little practised. 


A milk vendor in the City informed us that the strain- 
ing of milk both at once after milking at the farm and 
also on its arrival in the City is a general custom. In 
winter the milk is removed from the sheds to the yard 
for the purposes of straining. Milk is not cooled in 
Dublin, neither is this done in the country at all gene- 
rally, save that in hot weather the filled churns are 
placed in cold water by the farmers. Mr. Stokes, of 
Limerick, informed us that the butter manufactory 
with which he is connected issue no regulations as to 
the cooling of milk. They are useless. Farmers will 
not cool the milk, and many will not even strain it. 


our stay in Dublin we had _ the 

conferences with the Right Hon. 
Horace Plunkett, President of the Board of Agri- 
culture of Ireland; with Professor Carroll, of 
the same Board and superintendent of the Albert 
National Agricultural Training Institute at Glasnevin ; 
and with Mr. Anderson, secretary of the Irish Agricul- 
tural Organisation Society, to whom passing reference 
has been already made. We discussed, inter alia, the 
past and present part played by co-operative societies 
in Ireland in connection with the dairying industry— 
an industry which Mr. Plunkett has done more to fos- 
ter and improve during many years than can be easily 


During 


estimated. Mr. Plunkett has, since our visit, ad- 
dressed the following communication to the secre- 
tary :— 


“Dublin, 25th October, 1900.—. . . . The purport of 
my reference to calving and winter dairying. ... was 
that preservatives in Ireland were not called for in 
the winter ; that too little of our dairying was done in 
that season ; and that owing to the scarcity of labour 
and capital, the cultivation and extra shelter necessi- 
tated by winter dairying was probably the obstacle to 
Danish dairying is mostly conducted in the 
winter, and no preservatives are there used. 

“Personally, I am opposed to the use of preservatives 
in food. It is admitted that preservatives are added 
for the direct purpose of poisoning or inhibiting the acti- 
vity of living organisms. It is true that a quantity which 
will affect this purpose in the lower organisms that pro. 
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duce decay in food stuffs is insufficient to visibly inter- 
fere with the functions of highly organised, healthy 
human bodies. The material must nevertheless be 
poisonous to living matter, or it is unworthy of the name 
of preservative. As I told you, preservatives in milk 
and cream disagree with me; but this may, of course, 
be an idiosyncrasy. 

“But there is another important consideration which 
influences me in recommending that the use of preser- 
vatives in dairying be abolished. I am convinced that, 
in order to develop our dairy industry and to produce 
articles of first-class quality, the necessity for thorough 
cleanliness in all departments of dairying must be brought 
home to those engaged in the industry. But so long as 
preservatives are permitted as a substitute for cleanli- 
ness it will be impossible for our dairy instructors to 
make satisfactory progress. Briefly, the use of preser- 
vatives puts the careless and slovenly dairyman on a par 
with those who are careful and cleanly. 


“‘T am quite well aware of the fact that, no matter 
how cleanly a dairyman may be, it is not possible to en- 
tirely avoid the presence of objectionable organisms in 
milk ; but the recent developments and improvemente 
in dairying appliances, particularly those for the pas- 
teurisation and sterilisation of milk and cream, should 
amply meet all requirements and render the use of 
preservatives unnecessary. 

“Tt has been argued that it is better for consumers to 
have milk free from bacteria and containing preserva- 
tives than to be supplied with milk undergoing decay. 
I wish to point out, however, that there is no 
record of persons having been poisoned by milk that 
has undergone change. On the other hand, in the neigh- 
bourhood of Glasgow and Hdinburgh, there are a large 
number of dairy farmers who do not separate their milk, 
but who allow it to undergo fermentation and churn 
the whole mass, The milk is then sold in these two 
cities as an article of diet, which is much prized and, 
indeed, is regularly supplied at some of the best res- 
taurants in Glasgow. 


“T am of opinion that the dairy industry would be 
ultimately put on a better basis if the use of preserva- 
tives were disallowed. Butter-makers would then have 
to work up to a higher standard, and the improved 
quality of the produce, coupled with the knowledge that 
Trish butter contained no foreign matter, would unques- 
tionably enhance its reputation. 

“T am further of opinion that an interval of two years 
should elapse before the prohibition is enforced. This 
would be sufficient time to enable the butter trade of 
Treland to adjust itself to the new condition of things. 


(Signed) “Horacn PLUNKETT.” 


The growth of co-operative dairy societies and of the 
auxiliary stations in connection with them has been re- 
markable. Turning to the pages of the report of the 
Organisation Society just referred to, for the year ended 
March 31st, 1899, we find there the number of societies 


in existence on the dlst March in each year, 1895-1899, 
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As regards 1899 the distribution, membership, and 
trade were as follow, the trade figures representing only 
those societies which furnished complete returns :— 
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Provinee. Societies. | ship. Trade. 

. £ - 
Leinster - = < - | 21 1,547 37,110 
Munster - - 64 ide 247,345 
Ulster - : - - 76 6,903 63,922 
Connaught | - - - 30 6,621 52,937 

Totals 191 20,844 ° | 401,314 








The total capital invested at the end of 1899 in co- 
operative dairying was £166,558. The societies in 
that year received nearly twehty-three and a quarter 
million gallons of milk, from which they produced 
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nearly nine-and-a-half-million lbs. of butter, or 4,177 
tons. The farmers supplying milk realised an average 
price of 35d. per gallon, the separated and butter milk 
being given back to them. Milk payments absorbed 
£354,596, and working expenses amounted to £46,081— 
roughly 115 per cent. on the value of the output, which 
realised the large figure of £401,771. A net profit of 
£6,176 was earned on the year’s trading. This is 
available for allocation among the members of the so- 
cieties. The reserve and accumulated profit amounted to 
£15,648. ‘The price received for butter was 983d. per 
lb.—a shade less than the price received in 1897, which 
was 989d. The average yield of butter from the milk 
was, however, a record, 6'460zs. being produced from a 
gallon. At the time of our visit the societies had further. 
increased to 240 in number, with an invested capital of 
£200,000, and an annual trade turn-over of upwards of 
one million pounds sterling. 

It is to be noted that the Organisation Society de- 
plore the scarcity of well-trained creamery managers 
and dairymaids. Dairy inspection and technical in- 
struction are, however, in progress. The report al- 
yeady quoted says :— 

“The reports of the Government dairy instructors and 

of our own inspector show that the creameries are be- 
coming more alive to the necessity for scrupulous clean- 
liness, but in some cases this important detail does net 
receive the consideration which it is entitled to. A 
placard giving instruction to visiting committees of 
creameries has been issued to the societies calling atten- 
tion to this matter, and also to the very important question 
of a goud system of drainage, so as to avoid the risk of 
contamination by bad odours.”* (See addendwm.) 
- Sir Charles Cameron was good enough to bake us over 
the Albert Institute at Glasnevin (to which we have 
already made reference), in company with the manager, 
and it may not be out of place to state here the main 
objects of this institution, bearing as they do very 
closely on the purpose of our visit. 

The Institute is owned by the Government, and was 
built in 1839, though the present dairy building was 
erected only in 1881. The Institute was under the Com- 
missioners of National Education until April last, when 
it was taken over by the new Board of Agriculture. The 
primary object of the Institute was to train school 
masters in dairying and farming as well as in literary 
subjects. When the Dairy School was attached in 1881, 
female pupils began to be received. 

The Ingtitution is designed to supply instruction :— 

(a.) In the science and practice of agriculture. 
(b.) In the most improved systems of dairying. 


Training Institution.—The Training Institution is 
situated on the farm. The buildings comprise dormi- 
tories, dining hall, lecture and school-room, museum, 
library, and laboratory; and an extensive range of 
farm offices and dairies fitted up with improved 
machinery and implements. 

Farms and Gardens.—These are situated about three 
miles north of Dublin, and one mile from the village 
of Glasnevin, and contain about 180 statute acres, dis- 
tributed as follows :— 

{a.) An area of four acres (statute) is cultivated as a 
small spade labour farm, with the view of exhibiting a 
proper system of cultivating the vast number of small 
farms in Ireland. (b.) An area of 22 acres has been 
set apart as a farm of intermediate size, with a view of 
illustrating a system of farm management adapted to 
the circumstances of farmers whese holdings are large 
enough to give employment to one or two horses. (c.) 
The remaining portion of the land forms one large farm. 

Only five cows are kept at farm (a.), 10 cows at farm 
(b.), and 30-40 cows at farm (c.); the first (@.) is 
set aside for the purpose really of affording an “object 
lesson” to those school teachers who desire to learn 
how to manage a small farm, and then return to their 
scholars with practical information. 

The teaching arrangements afford to the students as 
large an amount of information as possible upon every 
branch of the business of farming, e¢.g., dairy husbandry, 
the fattening of cattle, the breeding and rear‘ng of 








* Among the leaflets which the society have distributed are 
the following from the “Technical Instruction Series” :— 
Instructions for sampling and testing milk and cream, 
cream separation, ripening i and churning, co-operative 
dairying, auxilary creameres, home rule in the dairy, 
pasteurisation of milk and eream. 
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different kinds of live stock, the various operations of 
field culture, the permanent improvement of the soil, 
etc. The instruction is further eminently practical, the 
students being called wpon to take part, for a limtted 
time, in the performance of every farm operation. 


As regards female dairy students, some 60 of whom 
enter each session, and creamery managers, of whom 
about 20 enter each session, the following regulations 
obtain :— 

Dairy Students (Females). (Fee, £3 for each session 
of six weeks; two sessions each year.)—Admitted for 
instruction in dairy management. They are at all 
times under the supervision of an experienced matron. 

The course of training embraces— 

(a.) Instruction in the principles of feeding cows, 
calves, and pigs; the treatment of milk and its 
products ; and the management of poultry. 

(b.) The practice of dairywork. The making of 
butter and cheese in large and small dairies, both 
with improved machinery and implements, and also 
with ordinary appliances. 

(c.) Such other subjects as may be determined by 
the Commissioners of National Education, in- 
cluding needlework, cookery, etc. 

The admission fee covers the expense of board, 

lodging, washing, and medical attendance. 

Examinations are held at the end of the sessions, and 
certificates awarded to proficient students. 

Creamery Managers. (Fee, £3 for interns, £1 for 
externs, for each session.)—Young men employed in, or 
about to be employed in, creameries, are admitted for a 
five weeks’ course of instruction in dairying, which 
begins on 1st March each year. 

The course of instruction embraces :— 


(a.) Dairy science, including the analysis of milk, 
buttermaking, and cheesemaking. 

(b.) The preservation of the health and the feed- 
ing of dairy cattle. 


(c.) Practical dairywork. 


(d.) Theory and practice of book-keeping and 
accounts. 


After the expiration of six months from the close of 
the session certificates are granited on the following 
conditions :— 


(a.) That the student has attended the full 
course, passed a satisfactory examination in general 
dairy practice, and shown proficiency in the manage- 
ment of appliances for making butter and cheese. 

(b.) That a favourable report has been received 
from the Creamery Inspector upon the creamery 
with which the student is connected, in respect of 
cleanliness, tidiness, and efficient working. 


In addition, there is a farm at Limerick, whereat 
pupils practise creaming, etc., in order to give them 
larger experience in butter-making than the farms at 
Glasnevin afford. 

The Munster Dairy School and Agricultural Insti- 
tute at Cork is also owned by the Government, and 
provides classes, practical demonstration, and in- 
struction on much the same lines as the Glasnevin 
School. Skilled instructresses are sent from the Albert 
and Munster establishments wherever their services 
may be required under the following conditions :— 


1. That a small local committee shall be formed, 
who will provide, free of cost, a suitable building, such 
as school-house, barn, or dairy, where practical instruc- 
tion can be efficiently given. 2. That a sufficient supply 
of pure water and means of heating same will be avail- 
able. 3. That a sufficient quantity of milk or cream will 
be available. 4. That all necessary steps will be taken 
to make known throughout the district the intended 
holding of the dairy classes, and an endeavour made to 
secure the attendance of an adequate number of stu- 
dents. 5. That an active woman will be engaged by 
the local committee to attend the instructress during 
classes, for washing the dairy utensils. 6. That in 
each district, where practicable, a committee of ladies 
shall be formed, these ladies to exercise care over the 
classes, and to see that suitable lodgings he provided 
for the instructress. 

The application for the services of dairy instructresses 
must be signed by at least six farmers, who must be 
responsible for the fulfilment of the preceding condi- 
tions. 
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The dairy instructresses may also be sent to any dis- 
trict upon an application to be signed by at least six 
farmers, for the purpose of visiting the dairies, point- 
ing out mistakes, suggesting improvements, and making 
butter with the utensils, or other simple appliances 
found available. 

There are also male dairy instructors, who visit 
creameries, etc., and make suggestions as to improved 
methods of dairying, butter-making, etc. 

At the Glasnevin Institute, the whole-milk from the 
farms is mostly sold in Dublin, only the surplus being 
used for butter-making. The cows are milked about 
5 to 6 a.m. for the morning delivery, and about 3 p.m. 
for the afternoon rounds. It is the experience there 
that the older cows give the richer milk, but in less 
amount. Cows’ udders are rubbed with a dry cloth, 
when the cattle are stalled. The hands of the milker 
are always washed immediately before milking, and 
as often as possible during the process. The cattle 
receive great attention. Milk vessels are cleansed by 
means of water heated by steam, and the milk itself 
is filtered through cloth and a special strainer. The cow- 
house is 100fi. by 30ft. by 14ft. high, and gives 1,000 
cubic feet of air-space per cow. It has eight 
windows, 14 special ventilators, and five doors. There 
is a sunk trench for cow droppings, effective drainage 
for liquid filth, and the manure is pumped from the ad- 
joining yard on to the farm fields. Each cow has her 
own water trough. The cows are in the fields from 
10th May till mid-October, and during the remaining 
portion of the year the cows in calf are exercised daily, 
the time during which they remain in the open being 
regulated by their own inclination. As soon as they 
desire to return to the shed they are permitted to do so. 


Some of the milk at the Institute is sterilised, after 
having been filtered through a cloth. The bottles in use 
for such milk are first heated to 212deg. F. They are 
then filled with milk and raised to a temperature of 
196deg. F. in a steam auto-clave. The glass and rub- 
ber-band corks are automatically closed by. a very in- 
genious arrangement, and water is let into the auto- 
clave until the temperature has been reduced to 
60deg. F. The water is then drawn off, the bottles un- 
corked, and the milk heated up to 212deg. F., after which 
the bottles are again closed, and the milk once more 
cooled down to 60deg. F. Milk thus intermittently 
heated is found to keep for an indefinite period. It 
darkens in colour a little. 


At the Glasnevin Institute butter is only made from 
surplus milk from the city rounds. The milk is sepa- 
rated, after being heated in an ordinary Pasteurising 
apparatus to 160deg. fF. The milk is only momentarily 
at 160deg. I’. Some of the milk is set in flat, tinned-iron 
pans, and the cream resulting is hand skimmed. The 
milk has been previously strained, but not cooled, at the 
Institute farms, which, however, are close at hand. The 
milk setting room has windows that open wide, and are 
fitted with gauze blinds for use in summer. If the heat 
is too great, the windows are closed and the panes 
syringed with, cold water to keep the room cool. 


The cream taken from the pans is placed in acan, and 
this again in cold water in summer, and in warm water 
in winter. Very little ice (some half a ton) is used during 
a year; cold water suffices for all purposes. The cream 
is cooled to about 60deg. F., and all the skimmed milk 
is used for cattle. 


The butter is sometimes made entirely without salt ; 
and in other cases is salted to local taste. A great many 
people are said to prefer butter made with oz. of salt to 
the lb. Only 50 to 100lbs. are made di’, more for pur- 
poses of instruction than profit. 


The Institute possesses a ‘‘ Radiator ” which is. used 
on an emergency for the manufacture of butter by one 
continuous process. It is the Aktiebolaget Radiator 
of Stockholm. But it can deal with only 50 gallons cf 
milk per hour, as against 400 gallons in a complete set 
of erdinary butter making plant. 


We visited the Lucan Dairy premises in Dublin, and 
also one of the two farms owned by Messrs. Nash, situate 
at Lucan, ten miles out of the city. The farm is large, 
with some hundreds of milch-cows. The hours for milk- 
ing are in the early morning, and from 5 to 6 p.m. Caly- 
ing is regulated, so that. the cows calve about October, 
just as they are going into their winter quarters. The 
cattle are let out each day in winter for a couple of 
hours if at all practicable. Natural green food is given 
them during the winter months. The tuberculin test 
is applied whenever deemed necessary. Hach milke: 
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has his own cows to attend to. He washes his hands 
before he begins to milk, and as often as he can be got 
to do so during the operation. Stalled cows have their 
udders dry-rubbed. The miik immediately upon being 
drawn is strained through three layers of cloth and a 
~aetal screen, and in winter is at once removed from the 
sheds. In summer the cows are collected at different 
parts of the fields, and milked there until the grass has 
become soiled. Each cart as 1% is filled with cans is sent 
to town. The railway transit is very good on the Great 
Southern and Western main line. The cattle which we 
saw in the fields were very clean. They were of varying 
breeds, Dexter (one gave 45 gallons of milk daily), 
Kerry, ordinary Shorthorn, Ayrshire (best milkers), and 
Poll Angus (the smallest yielders of milk). 


Milk cans are rinsed with well water at the farm. The 
cowsheds are whitewashed three or four times yearly, 
a man being employed at the farm for the purpose of 
painting and whitewashing. One shed which we 
measured was 105 feet long. It was stalled for 31 
cows, each beast having a space allotted to her of 16 
feet long by 34 feet wide, by 11 feet high, giving her 
616 cubic feet of air space. The shed had ten roof ven- 
tilatovs, always open, and two doors. The stalls were 
disinfected with Jayes’ disinfectant when necessary. 
There were trenches for cattle droppings, and effective 
drainage for liquid filth; manure was frequently re- 
moved to the large open space in the form of a quad- 
rangle, along the sides of which the cowsheds were dis- 
posed. 


A veterinary surgeon examines all the cows every 
two months or so, and any which may be out of 
health are isolated. No infectious disease has ever, it 
is stated, been found in milkers or their families. If it 
were found, the milk would not be used till all danger 
of infection had been removed. The firm have a medical 
adviser of their own; but no printed regulations as to 
milk supply. 

Ninety per cent. of the milk dealt with at the dairy 
premises in Dublin comes from the two farms belonging 
to the firm, ten and thirty miles away respectively ; the 
remaining 10 per cent. comes from small farms, where, 
as is the case at the other two farms, cans are rinsed 
in cold water. On the dairy premises in Dublin the 
cleansing of the cans is accomplished by hot water 
and mops. and by steam under high pressure. The lids 
of the cans are cleaned with a hand-brush. 


All milk sold by the dairy, viz., some 1,300 to 2,500 


gallons each day, is pasteurised. “The milk is retailed , 


at 1s. 4d. per Imperial gallon. Tt is some ten years since 
the milk was first pasteurised in respoise to 2 growing 
demand for good milk. No preservatives of any kind 
are used in the produce passing through the dairy, and 
no difficulty has been experienced in dispensing with 
them. They were used years ago; but have been dis- 
continued for a considerable time. No bottled milk is 
yet sold, but the use of bottles is in contemplation. The 
firm does not, however, regard the bottling of pasteurised 
milk as a necessity. It may be mentioned that Mr. Nash 
has patented a churn with a close fitting, lid, into which 
milk after pasteurisation can be passed without becoming 
contaminated by the air. The closely-fitting lid is so 
arranged that all air taking the place of the milk drawn 
from the churn tap must havo first filtered through dry 
wool, the air originally in the empty churn having been 
sterilised. From this churn, householders could be fur- 
nished with pasteurised milk in the same manner as 
they are now supplied with fresh milk, and big estab- 
lishments, such as hotels, etc., could be provided with 
a churn for their own use. 

On receipt at the dairy, which is under the manage- 
ment of Mr. J. Craig, the milk is strained, filtered 
through two linen cloths, and then passed through a sepa- 
rator to be further cleansed. The cream and separated 
milk are then re-united, and pumped up in a pas- 
teuriser, where they are heated to 165° or 170° F., 
for half an hour. In the next place, air which has 
been filtered through hemp and wool is forced into 
the milk at a temperature of 170°. The aérated milk 
subsequently passes into a can through a gauze bag, 
this latter contrivance preventing the milk becoming 
“churmed” by its fall. 


As regards the butter-making section of the dairy, the 
cream is separated at 167° F., and the separated 
milk is also pasteurised and sold. The firm make their 
own butter starters, Hanson’s lactic ferment being added 
to sterilised skimmed milk, and the starter prepared 
in the usual manner. The cvéam stands thirty hours 
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before being churned, eighteen of which are after its 
inoculation by the starter. 


To prevent waste, skimmed milk and any surplus of 
new milk are mixed and churned. Some butter results ; 
but the churning is really done to obtain the butter- 
milk, which is in demand, and contains 0°6 per cent. or 
more of butter fat. 


The butter when removed from the churns is placed 
in ice-water before being worked, and two to three per 
cent. of salt added before the water it contains is ex- 
pressed. From 1°75 to 2:0 per cent. of salt are regarded 
as remaining in the finished article. After washing, the 
butter is stored in ice-chambers in bulk till next morn- 
ing, when, being firm, it is made up into $lb. and Ib. 
packets, and again placed in cold store till sent out. It 
is all sold in Dublin. 

The cream which is to be potted is also kept one night 
in cold store. It is all sold by dairymen, about 25 
gallons daily. 

Sir Charles Cameron told us that preservatives had 
been found in cream vended in Dublin (the Lucan 
Dairy not being in question), and we found one dairyman 
in the city who admitted the use of “ Articanus” for 
cream ordered in large quantities. Mr. Anderson in- 
formed us the Irish Agricultural Organisation Society 
have found preservatives in cream vended by grocers in 
Dublin. 


As regards colouring matter Sir Charles stated that 
the common agent used, whether for milk or butter, is 
ennatto. He thinks that no deleterious coloaring 


matters are now employed. 


A Source of Cream Supply to England. 
We visited one large inland establishment whence 


cream is and has been for twelve years past sent to 


England in amounts varying from three to twenty churns 
three times a week all the year round. The milk for 
cream'ng is obtained from some 200 farms in the neigh- 
bourhcod, none being more than six English miles 
distant. The establishment is very strict as to the 
condition of farmers’ churns, and the farms supplying 
milk are regarded as being as cleam as any in Ire- 


land. The farms seen on our drive of many miles 
to and from the establishment, however, sufficed 
to indicate that, as we found elsewhere in Ire- 


land, there is room for much improvement in this direc- 
tion. Milk is strained on reaching the establishment 
and tipped into a measure. It arrives to the amount of 
about 5,000 gallons daily from 7 to 10.30a.m. A sample 
of each farm’s supply is takeng and the average amount 
of fat in a month’s composite sample forms the basis of 
payment to the vendors. Frem 1,200 to 1,400 galions 
are separated each hour at 152° F. by “Alpha” sepa- 
rators. The separated milk goes back to the farmers. 
The cream is not as a rule cooled, but it is placed in 
cold water tanks in hot weather, large churns being 
used. These churns are washed in soda and water 
and left for next day’s use, prior to which they are re- 
washed with the aid of steam. 


The cream is sent 75 English miles by road, 
in open carts, covered with sheets, the journey 
being made slowly, and occupying three hours. 
Thence by rail to Cork, and by steam packet to 
one of the English Channel ports, and again by rail in- 
land, taking two days in transit, and arriving “to all 
intents and purposes” sweet at its destination, where it 
is pasteurised, where “some preservative may be added,” 
and whence some issues in brown jars, and some in tins, 
much of it finding its way into grocers’ shops, big hotels, 
etc. ‘ % 

As regards the treatment of the cream in Ireland 
there is clearly a suspicion that the farmers may at 
times add preservatives to the milk sent to the central 
establishment to be separated. The analyst told us 
that some farmers do, as a matter of fact, use them. He 
submits samples to the action of bi-chromate of potash, 
amyl alcohol, and sulphuric acid, and he says that the 
behaviour of certain samples in comparison with that of 
others leads him to the conclusion that occasionally a 
foreign substance is added by the farmer. He thinks 
there is some chemical combination which takes place 
He finds these differences in summer more than in 
winter, 


With respect to the treatment of cream before it 
leaves the establishment. we were variously told that 
the use of preservatives had been dispensed with both 
in summer and winter; that formalin was once 
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used, but is not used now; that preservatives were 
tried and did not answer; and that some method oi 
chemical preservation, the secret of the manager, was 
now in use, unvarying in winter and summer. 


The use of Preservatives in Butter. 


With reference to the use of preservatives in butter, 
we obtained a good deal of information from several 
different sources. In the first place, we learned from 
Mr. Anderson that butter which secures first prize at the 
Irish butter exhibitions is neveripreservatised. Hedieems 
preservatives, as we have said, to be unnecessary for 
butter or milk. On the other hand, Alderman Dale, of 
Cork, who is President of the Butter Merchants’ Asso- 
ciation, still holds the view expressed in his evidence 
before the Committee that butter that has to be kept 
must be preservatised in some way. Mr. ‘Thorp, of 
Limerick, an expert on butter, thinks very little diff. 


_ gulty would be felt in the Irish trade if the Committee’s 


findings led to the prohibition of boracic acid. In his 
view the absence of a definite pronouncement on the 
matter is the real trouble ; that the laying down of some 
absolute requirement is what is needed, and would 
suffice as long as pasteurising is practised. He re- 
gards the use of preservatives to be wrong in prin- 
ciple, and opposed to the interests of the public 
health. Mr. Roche, of Limerick, who is intimately 
associated with Mr. Plunkett in agricultural re- 
form, is of inion that three years should 
be allowed to elapse before the actual coming 
into operation of any law prohibiting the use 
of preservatives in butter. They can be dispensed 
with, and “their prohibition would wipe out the dirty 
farmer,” whose withdrawal from the butter industry 


would be in the best interests of the country. The pre- _ 


sent condition of dairy farming in Ireland renders pre- 
servatives necessary, and he (Mr. Roche) is well able 
to judge of the ability of Ireland to do without them since 
he has opportunity in his business relations of seeing 
butter coming from one hundred creameries; while as 
regards quality, he has the judging of the output of 
about two hundred creameries. His experience of the 
creamery system of the country has extended over five 
years. 


Prof. Carroll told us that the farmers on the hills do 
not use “ preservatives,” but a “hot pickle” and much 
salt. Mr. Lough, of Killeshandra, has been sending 
butter to England for some years with less than one per 
cent. of salit, and without any other preservative what- 
ever. Such butter is much in demand. 

We spent some time with Mr. R. Gibson, salesmaster 
in Limerick Butter Market, and himself a vendor of pre- 
servatives. He showed us butter from various parts of 
the district, near and far. The following is a copy of 
notes taken at the time of our _ conference 
with him:—{1) Butter sent from East Kerry, 
with dlbs. of salt and $lb. to 1lb. of preservatives 
to 112]bs. will keep perfectly well for a fortnight, a time 
quite sufficient for all trade purposes. (2) Butter from 
co. Tipperary, made by a Dane, without salt, with lb. 
of preservatives to 112lbs. will keep a fortnight. (3) 
Butter from 2West Kerry, without preservatives, but with 

per cent. of salt, had already begun to go 
off, being only three days old. This latter but- 


ter was not sold; merchants have been shy 
of buying it. Butter from near Tipperary town, 
with i1lb. of preservatives and libs. of salt to 


112lbs. (5) Butter made by farmer with this own separa- 
tor. No steam power. The farmer earns more money 
by making his own butiter than by sending his milk to a 
creamery. One small farmer makes £9 a week during 
nine months in the year out of a weekly output of 224lbs. 
of butter plus his butter-milk. (6) Butter with 1lb. of 
preservatives to 112lbs., but without salt. Said it would 
keep a fortnight. We did not like its taste. (7) Butter 
from a farmer 23 miles away on the hills in co. Tipperary 
made from skim milk without preservatives, and 4-43 
per cent. of salt. We did not (ike its taste. (8) Blended 
factory butter made with 5lbs. of salt and Ib. of pre- 
servatives to 112lbs. of butter. Will keep at any 
reasonable temperature for three months, and still 
retain its original flavour. 


We saw blended butter being worked up, after having 
been table-worked, by platter and hand, to still further 
express the butter-milk. All tub butter coming into 
Limerick is scraped to clean its surface. The scrapings 
are melted by Mr. Gibson and churned into butter, per- 
fectly flavourless, for use in confectionery. Without 
the use of preseryatives this butter would, Mr. Gibson 
stated, turn rancid. 
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Another butter seen was made by a farmer with a hand 
separator and yet another was an imperfectly worked 
butter presenting a streaky appearance, and this butter 
sold for 1d. per lb. less in consequence. The streaks in- 
dicated that neither the salt nor the preservatives were 
uniformly mingled throughout the butter substance. 

As regards the use of hand separators by farmers, 
Mr. Gibson told us that farmers make some 30s. per 
cow per season more if they separate their milk for 
butter making on their own premises instead of send- 
ing it to a creamery. 


The Keeping Powers of Trish Butter. 


On the vexed question of water in butter as affecting 
its keeping quality and its weight, Sir Charles Cameron 
holds that anything over 16 per cent. is excessive, and 
advises proceedings against the vendor... The Dublin 
Bench convict when over 18 per cent. of water is found. 
Sir Charles gave us the follow’ng data obtained from a 
series of experiments conducted in 1894, as regards the 
proportion of samples of tested butter yielding over 
16 per cent. of water from each of the four provinces :— 


Munster - - 604 samples 42-4 per cent. 
Leinster NV) OPatgees - - 13°4 Pe 
Ulster - =a DOR = - 8:0 a 
Connaught a4 mw DVin Fy; = 17°3 “3 


Mr. Stokes, of Limerick, regards upwards of 15 per 
cent. of water as detrimental to the keeping quality of 
butter ; whilst Mr. Gibson went so far as to say that 
17-18 per cent. is needed to keep salt in proper solution. 

On the subject of the keeping quality of Irish butter, 
Mr. Anderson maintains that ordinary butter will keep 
as well as butter made from pasteurised cream if the 
cream be churned at the proper degree of acidity. 


Alderman Dale thinks Irish butter has keeping pro- 
perties equal to that of Danish, but it has not the same 
ready sale. Ireland “lost the market” before. preserva- 
tives ‘began to be used; the non-use of preservatives: 


would, he alleges, lead to the flooding of the market at: 


certain times of the year. 


Mr. Stokes, of Limerick, teils us that creamery butter 


will keep for a month—that is, twice as long as trade 
purposes require. But Mr. Roche thinks a month 
requisite for the trade. Mr. Gibson says farmers on the 
hills keep their butter from July to the succeeding 
January, and then get top prices for it. <A butter 
merchant informed us that he had purchased butter 
that had been stored for months under the beds in 
farmers’ houses to avo:d theft, which would probably 
have occurred had the butter remained in an outhouse. 
Some of these farmers, he says, only get to market 
three or four times a year, and could not cart their 
milk to a creamery. Professor Carroll, however, sees: 
no difficulty in the way of transport ; the butter held 
up in the way described is, he stated, very heavily 
salted, “hot pickle” being used for the purpose. 

Mr. Lough, of Killeshandra, keeps butter in his cool- 
ing chamber at a temperature of 35° F’. for eight days in 
hot weather, and then disposes of it. It sells as well as: 
perfectly fresh butter, and is sent to London, a jour- 
ney of two to three days. 

With regard to cooling chambers for butter storage, 
at Cork we went over the Cork Ice Company’s pre- 
mises. This company has a large cold store for butter, 
and maikes daily 6 tons of ice, 10 cwts. being turned 


out every two hours in ewt. blocks. The ice, 
which takes 24 hours to prepare, is extremely 
clean and transparent. The machinery is worked 
by electricity, and the water used is that sup- 


plied to Cork, but specially filtered. There is a winter 
store of 300 tons, and 40,000 cubic feet of storage space. 
One chamber is kept at 25° to 28° F., and ice and butter 
alike are stored therein; other chambers are at lower 
temperatures. There is non-conducting material in the 
double walls, and also 14 inch of air space left free. 
Creameries also purchase the ice. 


The Condition of Irish Farms. 


The condition of the farms generally in Ireland, so far 
as we saw them—and we saw many in various parté of 
the great butter-making counties in the south-west and 
south of Ireland, and in the county of Cavan—was in na 
sense creditable from a sanitary standpoint. The 
examples of cleanliness were few and far between. 
Save in extremely few cases, the bedding in the shed, 
was old and offensive, both in those cow-houses which 
were totally covered and walled, and in those whieh 
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dirt left in it. The farmer gets 20 per cent. more butter 
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The accumulations of manure 
in the yards gave evidence of long standing. 
In farms whence butter was being sent to mar- 
ket, creaming room and churning room alike were 
often in a by no means cleanly state. One 
very significant statement, made to us at times, was that 
the creameries do not know the conditions of the farms 
from which the milk received by them is brought. Nor 
do the factories know under what conditions the butter 
is made which comes to them for blending or tubbing. 
Neither could we find that much thought had been given 
to the question. Hence farmers have not had the in- 
centive to cleanliness which would have been given if 
adequate inquiry had been instituted by creameries and 
factories into the actual state of farms sending milk or 
making butter, and if pressure to rectify offensive con- 
ditions had followed such inquiry and preceded accept- 
ance of produce. The fact remains that those farmers 
who have been careless in regard of cleanliness and of 
the sanitary condition of their premises have in no wise 
suffered in a monetary sense. As an example, we may 
say that, perhaps one of the worst instances comng 
under our notice was that of a farm using the most anti- 
quated methods, and yet this farmer obtained the top 
price in the local market for his butter. We do not say 
that all creameries and factories alike are negligent of 
regard for the source of milk and butter received, but 
the rule holds good generally. This is not the case with 
reputable firms vending milk as such. 

We quote notes taken of the state of a few of the farms 
seen by us in sundry districts during our stay :— 

(1) Farm, near Limerick.—60 acres, 25 cows; £25 
given for hand separator. Now making 168lbs. of butter 
per week, salt and preservative mixture supplied by but- 
ter merchant ; Zlbs. of mixture used to 5dlbs. of butter. 
Water supply from pump in field near by. Mouth of 
well raised above level of ground. Cowshed very dirty, 
floor being littered with filth. House in which the milk 
is separated and butter made, deplorably dirty. 


(2) Another Farm near Limerick.—200 acres, 27 
cows, 185lbs. of butter made per week. Price better 


by 21s. per cwt. now than when the cream was sold in- 


stead of using a hand separator. Latter cost £26. 
Calves also better now that the farmer is able to give 
them skimmed milk quite fresh. We were informed 
cent. of butter fat was left 
in hand separated skim milk, and 02 per cent. 
the Alpha separator. Separator cleaned 
twice a day, and milk strained into a tub immediately 
milk twice strained, and still 


than when he allowed the milk to set and hand- 
skimmed it. In the season he finds a difference of £2 
per cow, whether milk be sent to a creamery, or made 
by himself into butter, in favour of the latter. He has 
to get his water from a distance of 500 yards, and to 
water his cattle 400 yards away in another direction at 
astream. It takes half an hour with donkey traction 
to get a tub of water from the pump. His custom is 
to keep and to milk his cows in the open during nine 
months of the year, confining them to their stalls dur- 
ing the night for the remaining three months. In 
winter, milking is done in the sheds, but he does not 
believe in shed milking. The conditions of this farm 
were distinctly above the average. 

(3) Farm near Tipperary.—A farm of 50 cows, where 
the farmer makes his own butter in summer, but at 
the time of our visit he was merely sending the milk 
to acreamery. The churning and creaming room has 
a cemented floor; all contents very clean; but room 


opens from the large living room. 


(4) Another farm near Tipperary, where butter 
which fetches top price of £3 3s. per 70lbs. was being 
made and sent into the Tipperary market; the churn 
was being worked by a donkey. Milk set for creaming 
under very dirty conditions, the smell of the house 


‘being foul, and the dirty water on the floor adding to 


the foulness. Owner uses dlbs. of salt and 3lb. of boracic 
acid* to 70lbs. of butter. In the heat of summer, a pre- 
used both for the milk before 
setting it to cream, and for the butter when made. No 
preservative used in winter. The butter will keep for 
twelve months, even without boracic acid. The whole 
place was indescribably dirty. 

(5) Farm near Limerick Junction.—There are 64 
cows, and the milk is sent im to @ creamery once 





: uk i 
The boracic acid had been sold to the dairymaid as 
butter powder, “ containing no acid.” 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C. : 


a day, the evening milk being set in churns 
in a cold water tank in the yard. Cows 
are in the sheds from January to May, but are 
exercised every morning for a few hours when weather 
permits. | Cowsheds were somewhat cleaner than: in 
general, and had the usual permanent side openings. 
No preservative is ever used in milk. 


(6) Smad] farm near Tralee.—Farmer keeps 20 cows ; 
butter sent away fresh, without salt, to Tralee, once a 
week. Cream set in shed with dirty floor. Bird and 
poultry dropping, etc., on floor. Butter washed three 
times in water. . 


(7) Farm near Tralee.—Farmen keeps five cows ; butter 
sent to local customers. Very dirty floor to storehouse 
for setting cream and for butter making. 


(8) Farm near Tralee.—Farmer keeps 49 cows ; makes 
his own butter, which is sent to England through an 
agent. Uses a handful of preservative to 561bs. of butter, 
and 2lbs. of salt; and sometimes sugar also. Very dirty 
cowhouses, wherein the cows are always milked, and 
house for storing cream and for making butter also very 
dirty. Stone flooring to store room. Farmer strains 
the milk and cools it by water in the sheds. Water 
from well. 


(9) Farm near Tralee.—No preservatives used, but 3 
per cent. of salt. ‘Lhe cream is left on the milk till the 
milk turns sour. Farmer churns twice a week. The 
cream. is kept a week in winter or till it goes sour. The 
creams of different days are mixed, each three days’ cream 
together in summer, and each six days’ in winter. The 
resulting butter is regarded as of first quality in Cork 
Butier Market. The butter is known to go to England 
also. He gets ihe best prices, and no complaints have 
been received. It goes first to Tralee, but is not blended. 
The milk for creaming is strained immediately after being 
drawn, and is taken from the cow to a large tub, where 
it rests for an hour. It is then left in the setting pans. 
The screening is done through muslin over a metal-gauze 
strainer. The butter is worked by wooden platters. The 
water supply is from a well a quarter of a mile away. 
The water in the house is not fit for domestic use, or for 
butter making ; it has too much iron in it. The cows 
are milked in very dirty cowshed, but with plenty of air 
space round it. The shed has a wooden roof, and was 
covered with cobwebs. The floor of the shed in which 
the cream sets was dirty, but concreted. The shed 
was clean. The open yard was dirty with old manure, 
and there were recent cow droppings. Milk vessels are 
cdeaned in ‘boiling water, in a ‘boiler in the house, for 
20 to 50 minutes, and then dosed with salt, and rinsed 
with cold water. The butter will keep for three weeks 
with only 3 per cent. of salt in it, even in the heat of 
summer. No preservatives were used. 


The farms seen on the way to Belturbet from Kille- 
shandra in Co, Cavan were very dirty, both as to sheds, 
mud floor, yards, and milk storehouse. We saw several 
of them, and all were alike in the matter of filth. And 
this despite some attempt on the part of the creameries 
hereabout to get the farmers to adopt habits of cleanli- 
ness. 


We inspected one of Mr. Lough’s cowsheds near Kille- 
shandra, at 9 o’clock one morning. The cows had, as 
usual, been milked in the shed in the early morning, 
and the droppings of the cattle had not yet been re- 
moved. But the shed was well arranged and venti- 
lated, and had at the time the smell of a well-kept cow-_ 
house. All manure is removed as one of the stable- 
man’s first duties each morning, but on this occasion 
the shed had been left as we found it until our 
inspection was made. The milk of each cow is im- 
mediately removed from the shed, which latter has its 
wooden stall sides white-washed frequently, as often as 
once a month in winter. The floor of the shed is con- 
structed of wood beneath the forefeet of the cattle, and 
of concrete under their bodies. There is a trench for 
the droppings and liquid manure. 


Certain Considerations Relative to Irish Dairying. 


Before proceeding to describe the methods adopted at 
the severad provincial creameries and butter factories in 
relation to preservatives, it may be well to refer to a few 
expressions of opinion which we heard with regard to 
the pasteurising and sterilising of milk, and as to the 
regulation of calving, and of winter dairying. Mr. 
Thorp, of Limerick, regards the sterilising of milk as 
producing a bad flavour in the milk, whilst if pasteuri- 
sation were made compulsory all the creameries in the 
South of Ireland would, in his opinion, need to replace 
their plant. This statement seems to us to require 
some modification in view of the fact that pasteurising 
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is already—though certainly to a limited extent 
—practised in the South. Professor Carroll is 
of opinion that the practice will grow. Alder- 
man Dale and others told us that, as a general rule, 
calving is not regudated in Ireland. There is lack of 
organisation. Here and there we found some attempt 
being made, and again, firms which deplored their ina- 
bility to secure co-operation in this matter on the part 
of farmers, occasionally set the example as regards their 
own local herds, as in an instance to which we refer 
later, near Waterford. Moreover, great hopes are enter- 
tained that the new Board of Agriculture wild do some- 
thing to foster the practice. With regard to winter 
dairying, for an extension of which in Ireland great need 
exists, Mr. Shanahan, of Cork Butter Market, told us 
that there is abundance of grass from May to October ; 
but that farmers let their cows run dry when food 
becomes more expensive, attaching more importance to 
the extra cost of winter feeding than to the profits of 
butter making. A little inferior butter, he says, is made 
as late as December, and then practically none till April. 
In the county of Limerick, with the richest land in Ire- 
land, the creameries have, he remarked, to be closed 
from November to April in each year because of the 
scarcity of milk. Yet ata farm making its own butter, 
near Limerick, we were told by the owner that on food 
costing 8d. per cow per diem his cows produce four gallons 
of milk all the winter. And Mr. Roche, of the same 
town, states that winter dairying is on the increase, 
especially in the North. 

It would appear to be a widely prevalent opinion that 
Ireland is losing much to-day by reason of dack of initia- 
tive on the part of her farmers in the direction of 
regulated calving and consequent winter butter making. 
The Irish Agricultural Organisation Society is doing good 
work in these matters, but the hearty co-operation of 
the large numbers of cow-keepers who at present are in- 
active in this regard is needed to place the butter in- 
dustry of Ireland on a better and more secure footing. 
The small amount of winter dairying in itself tends to 
prolong the necessity for a “keeping” butter which 
consignees of Irish manufacture have come to look upon 
as a natural produce of the country, and hence the use 
—as we were generally told—of chemical preservatives. 


It will be seen from the following examples how vary- 
ing are the methods employed, qua preservatives, in the 
manufacture and blending of butter in Ireland. The 
practice in this regard varies from the entire absence 
of preservatives in butter made from unpasteurised or 
pasteurised cream to the addition of as much as } per 
cent. of such preservatives. Messrs. Cleeve, coming be- 
tween the extremes, use only soz. for each cwt. of butter 
at Tipperary, and through the major part of the summer 
none at all. Again, it will be noticed that in the past 
very much larger amounts of these substances were added 
by certain of the manufacturers than is the case now ; 
no inconvenience is found to attend the use of the smaller 
quantities. One firm declared that for some seven years 
no preservative whatever was used by them, then two 
or three per cent., and now less than one-half per cent. 
We think these facts need but little comment. 


Notes as to Creameries and Butter Factories. 


I. A Creamery at Tralee.—The milk is brought into 
the town in wooden buckets by donkey cart. The buckets 
have wooden lids, which are enveloped in a linen 
cloth, and by this means are made to fit tightly. Or- 
dinary churns are occasionally used. Milk arrives dur- 
ing the morning, about 120 carts coming distances of 
some three miles on an average. Only whole milk is 
dealt with. Each farmer’s milk is separately weighed 
before being passed through the strainers into the 
general supply contained in a drum-shaped receptacle. 
The milk from this drum passes into a tank, and is 
warmed in winter time up to about 80° F. to facilitate 
the separating process. In summer the natural heat 
suffices. Its temperature upon arrival at the creamery 
building has been known to be over 70° F. The milk 
on the day of our visit was 76° F. The milk which 
is brought each morning to the creamery consists of 
the same morning’s and the preceding evening’s milk, 
the mixture between these two being effected at the 
farm. From this it follows that some of the milk upon 
arrival at the creamery may be sixteen hours old. 
The first strainer kept back much dirt, as 
did also the second (upper) strainer. A _ pocket 
knife and a watch, we were told, had been found 
in the first strainer on different occasions, and we saw, 
both here and elsewhere, ample evidence of the necessity 
for such straining. The milk is never cooled at Tralee, 
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but the caurns are during summer placed in cold water 
at the farms in the evening. There is no pasteurising 
practised. The cream is set for 24 hours in cold water 
tanks, and then churned, the act of churning occupying 
about half an hour. No salt is added for mild butter 
intended for Bradford, Southampton, and the local 
trade; but 4 per cent. of boracic acid is used, even in 
the heavily salted butter (3 per cent.). Pure 
boracic acid is used mixed with the salt, the mix- 
ture being applied by hand. The dairymaid stated that 
as she was able to exactly estimate how much she is 
adding, she does not weigh the actual mixture. She 
takes three handfuls to 56lbs. of butter. We tested 
her ability :— 


First time - - 3 handfuls - - 1 lbs. 
2nd 9? 9 13 ” 
tis. 5s 


% rt ” 
full weight.* 
The butter is never handled. Some 13 to 14 per cent. 
of water is left in the finished product. Butter sent out 
on Saturday would be in consignees’ hands in England 
on Monday evening. It can be in England 24 hours after 
making. It will keep unsalted for 14 days, and for a 
month if salted, assuming that preservative be added in 
each instance. No butter is sent out without preserva- 
tive. It would “go off” after four days. 


The separated milk is weighed and returned to the 
farmers, 10 per cent. being deducted for cream taken 
for butter-making. The farmers are paid for their 
milk on the average of butter fat in each month’s milk 
as ascertained by multiple samples. 


The well is in the yard. Its water is used for cleaning 
cans. The well is open to surface pollution, and is 
dangerously near a manure heap. 

_ The farmers, we are told, cleanse the milk cans in boil- 
ing water. 


Il. A Butter Factory at Tralee.—In the factory butter 
6lbs. of salt are added to 7Olbs. of butter. There is no 
blending of salted butter from the farms. The only 
blending is of unsalted butter bought in the usual markets 
and coming in an unfinished state. Preservatives and 
salt are used in factory butter after its arrival at the 
factory, and it is alleged that neither are added prior 
to this. The unfinished butter arrives from the farms 
in tubs or firkins, and as an example of the common 
practice we were told of a farmer who, by means of two 
churnings, is able to fill a tub each week. The butter is 
classified, and the classes blended, each class by itself. 
There are two classes at this factory. Our visit being 
on a Saturday, no blending was in progress. The boxes 
in which the butter is bought in the markets are 
covered inside with cloth. The butter is sent in bulk in 
these boxes. 


The butter-table upon which the butter is worked up 
was fitted with a large tooth comb used for freeing the 
butter from ‘hairs, ete. Butter is worked for six minutes, 
5 cwts. at a time. The factory now uses 4 per cent. of 
boracie acid in place of 1 per cent. which was formerly 
added. Salt and the acid are mixed, and put in after 
weighing. The acid costs 29s. 6d. per ewt. (5 cwis. 
bought at a time), and lb. of boracic acid goes to 14lbs. 
of salt. Hach lot is measured. The colouring for the low 
class butter is Mallen and Co.’s, of Dublin, Patent Oleo 
Butter Colouring, and was, we were told, recommended 
by Professor Carroll. The butter to be coloured is left 
longer on the working table than if no colour be added, 
an extra three minutes being allowed. 


III. Manchester Wholesale Co-operative Society, 
Tralee.—The Manager, Mr. Dawson, told us that no 
colouring is used in the butter. There is from 5 to 7 per 
cent. of salt in farmers’ firkin butter. The creamery 
butter is bought from local creameries. Preservatives are 
used. The Society has here a creamery, factory, and butter 
agency in one. They put 2? per cent. of boracie acid 
into factory butter, t.e., #lb. of boracic acid and 2hIbs. 
of salt to 112Ibs. of butter. Each 112lbs. of butter going 
on the table is estimated as such, but the mixture of 
salt and preservative is actually weighed. Some few 
years ago 2 per cent. of boracic acid was used ; prosecu- 
tions in England led to a reduction to 3 per cent. plus 
24 per cent. of salt. 


The milk of each farm is tested daily. The milk is 
heated to from 100° to 110 F. before it is separated, 
and the skimmed milk is pasteurised before sending it 





*This same dairymaid could not in many instances 
tell the amount of butter going to 1b. at all exactly. 
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back to the farmers. From 0°3 to 0°5 per cent. of but- 
ter fat is left in the separated milk. It 1s pasteurised to 
about 180° F, and the plant can deal with 800 gallons 
per hour. The milk is then cooled to about 600° F. 
The Society deduct 15 per cent. of the skimmed milk from 
the farmer in respect of cream taken. For the creamery 
butter no cultures are used, the cream being allowed to 
ripen automatically. The Society churn seven days 
week. The creain stands 24 hours, before being churned. 
All vessels are cleaned by hot water. There is an ice- 
making apparatus, and in addition another machine for 
<ooling water. The floor of the well-appointed buildings 
is cemented. 


In Mr. Dawson’s view Ireland could not to-day supply 
the demand for winter butter if boracic acid were not 
used. Factory butter would suffer most if preservatives 
were prohibited. The question is one of the regulation 
of calving. There are some districts, he said, where it is 
certain that creameries will not oust factories. 


IV. Messrs. Lonsdale and Co., Cork.—Here ali cream 
from 5U auxiliaries 1s pasteurised under the direction of 
a Swede, who learned his dairying near Malmé. The 
oldest milk used is in summer that of the previous night, 
and in winter that of two days ago. If “fresh” 
cream—i.e., cream under a certain degree of acidity— 
is not likely to be obtained from the milk the 
milk is sent back to the farmer. Cream from 
milk too sour will not make good butter after 
pasteurisation. Milk must be kept sweet. All milk is 
tested to ascertain its condition for pasteurising. Butter 
is sometimes made from milk that is a little sour, but 
the butter is of inferior quality. It is of the greatest 
importance that the cream used for pasteurising shall be 
perfectly fresh, the object of such pasteurisation being 
largely to enable the souring of the cream to be brought 
about by the use of artificial culture. If natural souring 
is allowed to take place prior to pasteurisation it is im- 
possible to get rid of the sourness thus produced by the 
subsequent pasteurisation. No preservatives are used ; 
none are considered necessary in pasteurised cream. The 
firm make the finest grade of butter with $lb. of salt to 
112lbs. Their assistants come from Lombardstown 
Creamery, where they received instruction at the hands 
of an experienced man. 


In the act of pasteurising one of two methods is 
adopted. Wither the whole milk is pasteurised at once, 
or the actual pasteurisation is confined to the 
cream, which is raised, and kept at, a temperature of 
187° F. for at least five minutes. Butter thus made 
‘will keep for two to three months, with 3 per cent. of 
added salt, and with 4 per cent. of salt will keep two to 
three weeks. The best butter is only once worked, the 
salt being added at the time of working. Other butter 
with 3 per cent. of salt is partially worked one day, 
and completely the next. Hanson’s lactic ferment is 
used for the preparation of the starters which are made 
from sterilised milk in the usual fashion ; 12 gallons are 
added to 200 gallons, i.e., 6 per cent. of the starter, 
which is made the day before use. There is 11-2-13°5 
per cent. of water in the finished butter. The added 
salt is sprinkled on by hand. No colouring matter 1s 
used in creamery butter, but it is added to factory 
butter to suit local fancy. The firm have no detailed 
control over the auxiliaries; but, according to the 
regulations, no preservatives may be used by them. 


The firm also have a butter factory. All butter received 
for blending must be unsalted. on arrival at . the 
factory. They use 0°75 lb. of preservative in each cwt. 
of. factory butter. Salt and preservative are weighed 
separately before being added to the butter. No annatto 
is used, the colouration being produced by a solution of 
aniline colouring matter in cotton seed oil. The butter 
is kept in a cold chamber at 52-44° F. for periods 
varying from 2-5 months. Both preservatised and un- 
preservatised butter is stored, some with 5 and some with 
1 per cent. of salt. There is found to be only a slight 
difference between butter sent out at once and cold stored 
butter. 


V. Mr. Shanahan’s Butter Factory, Cork.—Mr. Shana- 
han uses a preservative mixture of borax, boracic acid, 
saltpetre and glycerine; of which 0°75 per cent. is 
mixed with salt. He has a special butter worker in- 
vented by himself for turning the butter on the table. 
The conditions under which his factory butter is made 
are not known to him. He has issued no regulations 
as to farms. He has three classes of butter. He 
showed us a cold chamber at 37° F., and another at 
36° F. He sends tinned bittter to Africa, South 
America, various shipping companies, etc. It will keep 
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for 12 months with 35 per cent. of salt and 0°75 per 
cent. of preservative. 


VI. Messrs. Cleeves’ Creameries.—(1) Limerick.— 
All milk is heated to 110-120° F. before being separated. 
There are twelve separators. The separated milk is 
condensed. The cream passes over two coolers, one at 
54° F., and one at 25° F. ; and it is then kept in a cool 
chamber. There is no pasteurising in summer, but 
it is practised in winter. There is no handling of butter 
on the workers. A butter-milk starter is used. Only 
loz. of preservative and 1-3 lbs. of salt are used to each 
ewt. of butter. Salt is added up to 3 lbs. per cwt. ac 
cording to the taste of the local market to which it is 
going. During the summer no preservative is used, 
nor on this account is the amount of salt increased. No 
complaints were received last year till September, 
when the preservative as above began to be used. The 
butter is salted at the first and only working, after the 
butter-milk has been expressed by a few revolutions of 
the table. The butter-milk is strained on leaving the 
churns. All separated milk is boiled for half an hour 
prior to being condensed at low pressure in a special 
apparatus, and no preservative other than sugar is used 
in the condensed milk. The firm have 24 receiving sta- 
tions for milk for their five large creameries, the separa- 
tion taking place at these collecting centres. All the milk 
is strained on arrival at the central creameries. While 
watching the process of straining, we saw among the 
aie from the milk, %nter alia, a large slug and a milker’s 
cloth. 

(2.) Tipperary.—No preservative was added to the but- 
ter during the whole of last summer, until the second week 
in September, and no additional amount of salt was used. 
The butter is worked on the table before the addition of 
the salt and preservative. It is then twice washed in 
cold water. Only 3 ozs. of preservative are added to 
6 cwts. of butter. All instructions come from the Lime- 
rick establishment. No complaints had been received 
last year until September, and then only a very few. 
The preservative and salt mixture is put in by the hand- 
ful without weighing. There is no exact weighing of the 
ingredients. While we were present the dairymaid put 
53 lbs. of mixture on 200 lbs—approximate—of butter. 
The mixture was weighed for us, and was found to be 
2 ozs. of preservative to 94 lbs. of salt; this being the 
proportion which the dairymaid had mixed, not knowing 
our intention to have it weighed. No ice is used, only 
cold water. The cream is set for 24 hours, all the year 
round, in a regulated temperature. There is a cooling 
chamber for setting cream, worked on the ammonia sys- 
tem. The firm have issued a strict order that evening 
milk is to be cooled on the farms. The creamery is work- 
ing seven days a week. 

We saw one of the cream collecting stations belonging 
to the firm, where the milk of 64 farms (1,200 gallons) is 
separated each day, and the cream sent in to the Tipper- 
ary establishment. The residue left on the strainer by 
1,200 gallons was very small, suggesting that the farmers 
in this district strain the milk well. The milk is heated to 
110° F. before being separated. The station was the 
first creamery set up in the district before its present re- 
stricted use. Its water supply is from four wells, which 
are said to furnish good water. 

VII. Mayfield Dairy, Portlaw.—Two hundred and 
fifty farms send their milk twice a day in summer to © 
this dairy. The total amount is about 4,000 gallons 
daily. The cans are washed by cold water and scalded — 
by steam at the dairy One and a quarter lb. of preserva- 
tive and 3 lbs. of salt (or none at all—to taste) are used to 
each cwt. of butter. The preservative does not vary in 
amount. The butter goes to Waterford by road—l2 En- 
lish miles—and thence to Bristol by steamship. 


VIII. Co-operative Creamery just started at Piltown.— 
The creamery had only started on the day of our visit. 
No butter had yet been made. Nine hundred £1 shares 
had been taken up; the initiative, we were told, lay 
with the parish priest, from whom, unfortunately, we 
failed to learn more of the facts ; this we regret, as the 
information would have been of interest in view of the 
statements made to us by different traders that such 
local creameries could not be set going in the South of 
Ireland. 


IX. Killeshandra Creamery, County Cavan.—Here 
Sb. of preservative is used per cwt. of butter, and salt 
to taste. Milk is not pasteurised. It is heated to 
100° F. before being separated. Milk is brought to the 
creamery direct from farms, and also from seven 
auxiliary creameries. There are 240 people sending 
direct to the creamery, and the number of farmers con- 
tributing amounts to 1,000. 
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X. Ballyhaise Creamery, Co. Cavan.—This was opened 
only in June; no preservatives had been used since 
August ; further, the salt had not been increased since 
discontinuing the preservatives. Their motor power 
is water only, consisting of a very large water wheel, 
which gives never less than 50 horse-power. For heat- 
ing milk and water a steam boiler is used. In future 
they will pasteurise cream as it comes from the 
auxiliaries. The water for cooling is pumped up from 
a well, yielding water at 53° F. in hot weather. They 
make their own ice, and have a large cold store chamber. 
‘There is a cement floor in all parts. 


We saw some of the “skimming stations” where milk 
is separated and from which the cream is sent to the 
‘Cavan Creameries. 


Crossdoney Skimming Station.—The cream is sent to 
Killeshandra. The station has double walls and roof, 
‘with empty air space, and a concrete floor. The re- 
ceiving tank is heated from below, milk being raised to 
-about 100° F’., to facilitate separating. A pasteuriser will 
be put in this year at a cost of £50. On the 
day of our visit 738 gallons of milk had been 
separated, The separated milk is returned to farmers. 
‘The cream is cooled by a cold water cooler, and the 
vessels are cleaned by ‘boiling and steam pressure. The 
station was set up in June, 1898. A sample of the milk 
is taken daily from each |farm and examined weekly. It 
‘was one of the earliest stations set up in Ulster. Morn- 
‘ing and evening milk is as a rule mixed. 


Lossett Skimming Station.—This is a wooden erection 
-with cement foundations and a corrugated iron roof. 
There is a hollow space in the walls and roof. 
Milk is separated at 1502 F. The idea is in future 
to pasteurise whole milk before separation. There are 


two coolers. The cream goes ‘to Killeshandra. The 
‘skimmed milk is sent back to farmers. 
XI Creamery near Waterford.—Here “ Douglas’ 


Food Preservative Antiseptic” is used, 1b. to 112Ibs. 
of butter. The firm were in the habit of using 2 per 
-cent. before the Cardiff prosecution case. For seven 
or eight years butter was sent out with no preservative 
whatever, and no more salt than now. They add from 
1lb. to 4lbs. of salt per cwt. of butter, according to 
taste. They stated that lb. of preservative plus 13 
Ibs. of salt will keep butter for 10 days. The butter 
ewill then begin to “go off.” The starter is made from 
butter-milk. The skimmed milk is taken by farmers. 
The farmers cleanse their own churns. The milk 
is weighed and strained on arrival and heated to 
about 90° F. in summer and 100-150° F. in winter be- 
fore separating it. The cream is set in cold water tanks 
for 24 hours in summer. The temperature of the water 
‘used was 58° F. The cowsheds are used for milking all 
the year round. They have a cement floor, and were 
very clean and sanded with coarse gravel. They are 
‘also airy. There is sufficient space between the two 
‘rows of cows for a horse and cart to traverse the entire 
length of the cowshed, and the solid manure is collected 
in this manner. The liquid filth runs to one end by 
means of a sunk trench. | 


The Parcel Post custom of the firm is able to be 
‘kept up all the year round by means of regulating the 
calving of their own cows, 40 in summer and 40 in 
winter. The farmers in the neighbourhood cannot be 
induced to regulate the calving of the’r cows. 


XII. Portable Creamery, Dunhill.—This structure 
will run from one station to another this year, separate 
the milk on the spot, leave the skim milk to go back 
to the farms, and the cream to go by cart to the 
central creamery. It is to be drawn by a traction 
engine of 5 horse-power through a very hilly country. 
The van has double walls and sides of wood, with cor- 
trugated iron covering. ‘The inter-space is filled with 
‘silicated cotton. There is a concrete floor. MJhe van 
was very hot inside, even with one end open, when 
‘we entered after it had ‘been in use. There are a 
separator, a heater, tanks, etc., inside. The milk is 
strained on receipt, and cream and skim milk flow 
by different pipes to cans outside. The steam needed 
‘for the machinery will come from the traction engine. 


MARGARINE. 


We visited certain margarine factories in the course 
‘of our stay in Ireland. In every instance we 
were assured that preservatives, such as_boracic 
acid were necessary in order to confer a keeping pro- 
perty upon the margarine. We were informed at one 
‘factory that on a.certain occasion the preservative was 
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accidentally omitted, and the whole consignment 
was shortly returned to the vendor, owing to the occur- 
rence of decomposition. 


BACON. 


We spent some time in the larger bacon factories 
seen in tiie course of our visit, bemg accorded much 
information on the subject of the manufacture of that 
article. but we reproduce here only such facts as are 
pertinent to the object which we had in view, namely, 
the question of the use or non-use of preservatives 
other than salt or saltpetre in the processes of cure 
and packing. 

At one factory at Limerick they use only salt and 
saltpetre, except during about two months in the year, 
when they sprinkle a little boracic acid on the outside 
in the folds of the skin, to keep the fly away. 


The manager of another factory at Limerick thinks 
that salt and saltpetre do not suflice for modern bacon 
curing. He puts preservative in the brine which is 
injected into bacon. He dusts hams with boracic acid 
when they are to be hung. He does not think the 
finished article requires to be packed in boracic acid. 
This bacon goes to all parts of the world without any 
refrigerating chambers being deemed requisite on 
board ship. 


At a factory at Waterford they cure whole sides of 
bacon. Hams are not cured. They inject a pickle into 
the meat, composed of a saturated solution of salt and 
water mixed with saltpetre. This saturated solu- 
tion is mixed with the red pickle draining from the 
meat, the pickle forming five-sixths of the whole at 
some periods of the year. Bisulphite of lime is used 
in the very hot weather only. This is sprinkled on 
the fleshy part of the side, and brushed lightly over 
the whole length to prevent fly-blow, and is washed 
off within 24 hours. It is used in very weak solution. 
It is not considered necessary to use any preserva- 
tive in the cure. The bacon goes to London, and is 
almost all used in the United Kingdom. It is mild 
cured bacon. It goed by steamer from Waterford, 
packed in a clean part of the hold, but not specially 
packed. For dusting over the thick portions, just as 
the bacon is being packed, the firm use three parts of 
salt to one of borax. It prevents fly-blow and mois- 
ture. The mixture is rubbed into the flank of the 
hog, immediately prior to packing, all through the 
summer, but not in winter. Twenty gallons of red 
pickle, plus 3 gallons of bisulphite of lime end libs. 
of borax, are used during summer to fresh meat. This 
pickle is not used again. 


At a factory a few miles from Waterford some pre- 
servative is used for bacon, in the injecting so:utzon, 
which is composed of 8 gallons of water, 50lbs. of salt, 
some sugar, 8lbs. of saltpetre, and 41bs. of boracic 


preservative. The bacon is dusted for curing with 
salt and saltpetre: There is a cold store for bacon at 
52°F. 


RAILWAY AND STEAMSHIP TRANSPORT. 


Great Southern and Western Railway Company. 


The Goods Traffic Manager, and the Assistant Super- 
intendent of Traffic of this company, whose operations 
cover almost the entire district of the dairying industry 
of southern and western Ireland, were good enougn 
to furnish us with the following information :— 


Wagons fitted with ice receptacles are being built 
for the carriage of butter from Limerick and other 
places. It is not yet settled who is to supply the ice. 
The wagons are to be provided with double sides and 
roof, and tne floor is to be lined with felt, and to have 
air space also. The ordinary wagons with double 
sides but no ice are used for butter transport. They 
have a special air space, but as 4 rule no special 
ventilation. Very little difference as regards tem- 
perature has, we were told, been found experimentally, 
whether the vans be painted white or no. Butter can 
be put into wagons at once on reaching the principal- 
centre stations on the line, where the trucks stand 
until picked up by goods trains at night. Butter need 
not stand about the platform, but it may be in the 
trucks over twelve hours. Butter is generally sent by 
goods trains at night. It can be sent by passenger 
train at advanced freightage. The amount brought to 
Dublin was 2,213 tons from January to June, 1900, 
and 2,800 tons to Cork in the same period. During the 
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summer season a special Saturday night butter train 
runs via Dublin, to Holyhead, in connection with the 
L. and N. W. R. Co.’s steamers on Sunday morning, 
for a special market held) at Manchester on Tuesday. The 
butter arrives 24 hours in advance of the market, the 
consignees keeping it till Tuesday in cold storage. The 
butter is sent fresh, with or without any salt, and is 
largely creamery butter. A steamer also leaves Water- 
ford in the same way on Sunday morning for Liverpool 
for the Manchester Tuesday market. 

Milk is all carried by passenger trains. A large 
quantity comes up from Cork by night mail. - Milk 
vans, ventilated at each end, are used for churns 
holding 18-20gals. each ; the vans are whitewashed in- 
side early each season. Some farmers send milk in 
open trucks by preference. Limerick is a large centre 
for both milk and butter. Farmers only send milk 
once daily, the rule being to mix the morning and even- 
ing milk, The morning milk is often 24 hours old on 
delivery to houses. 


Dublin is chiefly supplied with milk from local farms. 
The company carried only 433,690gals. in six months 
from January to June, 1900, for a population of 560,000 
persons. 


There is not much natural ice in {reland. The 
transit of artificially-made ice from Dublin for storage 
by farmers would not be expensive. Farmers store 
put little ice now. 

The company receive few complaints. Such as there 
are relate mainly to damage to butter on steamships. 


We saw an ordinary milk van, which was white- 
washed inside, and ventilated by upward slits across 
either end. Some butter wagons have double sides and 
roofs, no packing, two small ventilators, one on either 
side, and are whitewashed inside. 


When at Mallow Station on September 18th last, 
we chanced to see a railway truck which was in use 
for milk and luggage. It had poor ventilation, and 
was foul smelling. 


Midland Great Western Railway Company. 


We saw Mr. Morrison of the traffic department, who 
told us that no special wagons have been built for 
milk or butter transport. There is no great traffic in 
these commodities. Butter is sent in dry wagons, and 
special instructions are given that the wagons must 
be in good condition when used for the carriage of 
dairy produce. The carriage of small family boxes is 
catered for at low charges in special boxes, as on many 
of our English railways. Butter goes by goods trains 
run at night. Miik is sent by passenger train. No 
complaints have been received as to either butter or 
milk. 

We were given an introduction to the station master 
of Killeshandra, co. Cavan, from whom we learned that 
the night butter train takes 12 hours, 5 p.m. to 5 a.m., 
from Killeshandra to Dublin, 88 miles. It stops at 
Crossdoney Junction from 5.45 till 10 p.m. There are no 
special vans on the railway at present: for this produce, 
and no provision is made for keeping fish, etc., from being 
placed in the same van as batter. Some 5-6 tons of 
butter are taken from the local.creameries, and 2 tons 
from other sources, each week at Killeshandra Station. 
Straw or some dry material is put in the bottom of 
the vans. The same truck might carry butter one day 
and cattle another. The trucks used for cattle are 
whitewashed. The wagon would be very hot on a 
summer day before the butter was placed in it, ‘having 
stood in the sun all day, unshaded. 


Cork Steam Packet Company. 


The officials of the managers’ department informed 
us that the company have ten sailings a week—‘or 
Liverpool, New Milford, Bristol, Cardiff, Newport 
(Mon.), Plymouth, Southampton, and London. Their 
vessels are from 1,200 to 1,400 tons gross. The freight- 
age for butter is 30s. per ton from Cork to London. 
Many complaints are received as regards butter sent 
by rail to inland places on arrival in England, but 
no complaints as to butter as landed at the port of 
arrival there. The butter is placed at once in a shed 
on being landed. Two of the steamers were fitted with 
refrigerating holds last year. They trade to Liverpool, 
and are highly appreciated. ‘Fhese vessels are 3-4 hours 
at sea before the cold chambers are reduced to a tem- 
perature of 40° F. The freights are not increased for 
these vessels. An increase of vessels fitted with such 
apparatus is contemplated. The managers are quite 
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satisfied that such chambers form the best means of 
transporting butter by steamships. It is three days’ 
steam to London, and the butter traffic is not large. 


Some butter that is shipped at Cork comes there 
by railway, and much of it goes on to the butter mar- 
ket before shipment, No butter stands on the quays. 


Boxes and packages have largely taken the place of 
firkins. 

The butter is stowed in the lower hold of the vessels, 
below water-mark, but if sent in small quantities it 
might be packed among other articles. Any clean 
material, such as oats, might be placed with the butter. 
The temperature of the hold never exceeds that of the 
air outside. The management feel strongly that butter 
should not be shipped in a soft state. It should be 
placed in cold store first. 

Cream is also carried, in large churns, to South- 
ampton for inland places in ordinary vessels, and no 
complaints have come to hand as to its turning sour. 
It is kept on the upper deck in acool place. The cream 
comes from country districts in Ireland. 


CONCLUSION. 
We do not propose, as we have already stated, to 


- deal with the subject of dairying in Ireland in all its 


varied aspects. It will, however, we think, be abun- 
dantly evident from the facts which we have fur- 
nished in the foregoing report that the conception 
which the average Irish dairyman possesses as to the 
advantages to be derived from cleanliness, straining, 
and cooling is not so complete as is that possessed by 
the Dane. Hence the Irish milk and butter dealers. 
are at a disadvantage as regards their ability to dis- 
pense with the use of preservatives. The facts ad- 
duced demonstrate the practicability of the manufac- 
ture in Ireland, and the ready sale in England, of 
butter free from preservatives. There is evidence also. 
that forces are at work in Ireland tending towards a. 
better state of affairs, qud cleanliness, in which. 
the use of preservatives is less likely to be thought 
essential than is the case at the present time. 

As bearing upon this aspect of the question attention 
may be drawn to the fact, amply illustrated in the 
foregoing notes as to creameries and factories, that 
there has been a very decided tendency of late in. 
Treland to reduce the amount of preservatives used, 
while in certain instances the use of these substances. 
has been entirely dispensed with. It is instructive, 
too, to note that when a reduction in the amount of 
preservatives has been made no increase in the per- 
centage of salt added has been considered necessary. 

It is, we think, desirable in the interests of Irish. 
dairying that the farmers and dairymen of that country 
should grasp more fully the fact that the absence of 
cleanliness, cooling, and other necessary precautions: 
conduces to the speedy decomposition of both milk 
and butter, and that rigid cleanliness alone, or clean-- 
liness coupled with pasteurisation, isi essential to 
counteract this tendency if the milk and butter are 
expected to remain fresh without the use of preserva- 
tives. 

In connection, however, with the subject of pasteuri- 
sation, it might be well incidentally to point out the: 
relation which pasteurisation bears to the use of pre- 
servatives. 

A priort it might be assumed that the difference 
between them was merely one of degree, and concen- 
ing this, we made it our duty to elicit special informa- 
tion. From this it appeared that milk collected ander 
dirty conditions, or which was for other reasons par’ 
tially decomposed, cannot, even if subsequently pas- 
teurised, be used for the production of the best butter. 
From this it follows that the success of pasteurisation: 
as a method in the maintenance of high-class butter 
depends upon precedent dairy cleanliness. 


Although the facts ascertained by us as a result of our 
inspection have gone far to convince us that there is no 
sufficient reason, in so far as the dairying industry is 
concerned, why preservatives should continue to be used’ 
in the preparation of Irish butter, we wish to express our 
opinion that any provision aimed at prohibiting the use 
of such preservatives should allow a sufficient interval to 
elapse before it is brought into active operation. We 
think that if such prohibition were operative forthwith @ 
grave injustice might be done to a large number of per- 
sons. We would therefore suggest, that is if the use 
of preservatives is thought by the Committee to be unde 
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sirable, that a reasonable provisier would be vo prohibit 
the use of such preservatives in milk and butter from, 
say, October 30th, 1903. This would allow a consider- 
able interval for the industry to adapt itself to the new 
condition of affairs; and we cannot refrain from the 
expression of opinion that such adaptation might be at- 
tended with no small benefit to the [Irish dairying indus- 
try. It is not part of our functions to enumerate tne 
several methods by which the necessary improvements 
may be brought about, but we may perhaps be allowed 
to put on record the fact that we heard much during our 
tour of inspection of the advisability of organising an 
adequate staff of specially Government inspectors who 
would be able to aid the dairymen by advice and assis- 
tance, and would also be possessed of powers sufficient 
to enable them to deal with offences against cleanliness. 


We would repeat tiat there are already indications of 
no uncertain nature pointing to the conclusion that im- 
provement is setting in, and we would add that a pros- 
pective prohibition of preservatives such asthat of which 
we have spoken would be likely to facilitate in a mate- 
rial degree the better conception of cleanliness to which 
we have made reference. 


H. TimpBretL BULSTRODE. 
EF. W. TunniciirFe. 
Cuas. J. Hupparr. 


ADDENDUM. 


Lear.er of the Irish Agricultural Organisation Society. 
—Creamery Management. 


Rules for Milk Suppliers. 

The superiority of the creamery system over the old 
methods of butter making being now universally ad- 
mitted, it is of the greatest importance that everything 
connected with the creamery and its products be perfectly 
lean. 

In these days of keen competition from all quarters, 
it is only the very finest butter, of uniformm quality, 
which can realise the best market price. The quality of 
the butter produced in the creamery mainly depends on 
the quality and condition of the milk from which ‘t is 
made ; therefore none but perfectly pure and sweet milk, 
free from any taint whatsoever, should be sent to the 
creamery. In butter making, nothing but the very 
finest quality can mow be expected to pay dairy farmers, 
and, in order to produce butter of the best quality, the 
following simple, yet all-important rules, must be 
strictly observed : — 


1.—Clean the Cows. 


See that the cows’ udders are thoroughly rubbed or 
brushed free from all dirt, and that the milker’s hands 
are perfectly clean before milking. The filthy practice 
of dipping the fingers in the milk before milking must be 
discontinued. Groom the cow daily. If the hair about 
the udder is long, and not easily kept clean, it should 
be clipped. 


2.—Clean the Vessels. 


The milk pails and cans or churns must be scrupulously 
clean; first rinse them in warm waiter, then clean inside 
and out with a brush and hot water, using some soda 
if necessary, and afterwards scald them with boiling 
water and leave them exposed to the air, in a clean place. 
Use clean water. All milk utensils should be of metal, 
and have all joints smoothly soldered. Do not allow 
them to get rusty. Cans should have the separated milk 
emptied out of them as soon as they get back to the 
farm, and be cleaned. Affter cleaming, keep utensils 
uncovered, in pure air and sun if possible, until wanted 
for use. After delivering new milk, rinse and scald cans 
at factory steam jets before receiving separated milk. 


3.—Clean the Cow-Houses. 


‘The cow-houses must be kept perfectly clean, and free 
from injurious smells; they should be regularly swept, 
to prevent decaying matter from accumulating. Slaked 
lime should be frequently sprinkled on the floor, and 
brushed over it. Dairy cows, when stalled, should be 
kept in a building or room apart from other animals. 
The byre should be well ventilated, lighted, and drained ; 
the floor should be paved, and the walls should be free 
from chinks or crevices. Never use musty or dirty 
litter. Do not allow any strong smelling materials in 
the byre for any iength of time; remove the manure 
outside to as great a distance as practicable. whitewash 
the byre at least twice a year. Use no dry, dusty food 
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just previous to milking; if fodder is dusty sprinkle it 
before it is fed. Clean and thoroughly air the byre at 
least an hour and a half before milking. Cows should 
always be milked in a perfectly clean place, where no 
bad odours can contaminate the milk, as it readily ab- 
sorbs bad smells. 


4.—Give Clean and Wholesome Food. 


All feeding stuffs which impart their flavour to milk 
(such as turnips), should be given only after milking, to 
avoid tainting the milk as far as possible Where 
cabbage is fed to cows, all decayed leaves should be care- 
fully removed. Cows should never be allowed to drink 
impure or stagnant water, but should have a plentiful 
supply of pure running water. Dirty water is not only 
injurious to milk, but also to the health of the cow her- 
self. A lump of rock salt should also be provided for 
the cows to lick. Feed liberally, and use only fresh, 
palatable foods; under no circumstances should decom- 
posed or mouldy fodder be given. Feed your cows gene- 
rously in the winter, and the return they will give you 
in summer will astonish you. 


&.—Aittend to your Cows’ Health and Comfort. 


Remove from the herd at once any animal suspected 
of being in bad health, and reject her milk. 


Do not urge cows faster than a comfortable walk when 
on their way to milking or feeding. 

Do not allow the cows to be excited by dogs or hard 
driving, abuse, or unnecessary disturbance; do not 
leave them exposed to rain, cold, intense heat, or 
storms ; under no circumstances allow cows to be struck 
with sticks or stones. 


6.—Milling. 
Milk quickly, quietly, cleanly, and thoroughly. 
at the same hour every morning and evening. 
Reject the first few strains from each teat; this milk 
is poor and of little value, and it may spoil the rest. 
If any milk appears stringy, tinged with blood, or in 
any way unnatural, it should be rejected. 


Milk 


7.—How to Treat Dirt. 

If by any accident a pail full or partly full of milk 
becomes dirty, do not try to remedy it by straining, but 
reject all the milk and rinse the pail thoroughly before 
using again. 


8.—Do your Cows Pay for their Food? 

Weigh and record the weight of the milk given by each 
cow, and take a sample, morning and evening, for test- 
ing once a week. Get the creamery manager to test 
these samples of each cow's milk for you. Some cows 
are heavy milkers and small butter producers, and vice 
versa. A gallon of milk weighs ten and a third pounds. 


9.—How to Treat the Milk. 

The churn to receive the milk must be kept in a clear 
place, and all milk should be carefully strained into it 
through a fine strainer or clean muslin. 

Stir and cool the milk as soon as strained, or get a 
small aérater and cooler combined. Coo] as low as 
possible. 

Never close a can containing warm milk which has not 
been aérated. 

If a cover of the can is left off, a piece of muslin should 
be laid over it to keep out flies, dust, etc. 

Tf milk is to be kept for any time the cans should be 
placed in fresh cold water in a clean, dry, and cold room, 
and should be stirred often enough to prevent a thick 
layer of cream forming. 

Keep the night’s milk under shelter to prevent the 
rain getting in. In warm weather put the cans in a 
tank of cold water. 

Where possible, send milk twice daily to the creamery, 
and if this cannot be done, send the night’s and morning’s 
milk in separate churns. On no account should the hot 
morning’s milk be mixed with the night's milk, but the 
nights should be cooled immediately after milking, and 
kept in a cool, clean place during the night. 

No preservative should be added to prevent souring ; 
cleanliness and cold are all that are needed. 

When milk is carried a distance, the cans should be 
full, and carried in a spring cart. 

In hot weather cover the cans with a clean, wet blapket. 
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10.—Prevention of Disease. 


In the event of any outbreak of contagious or infec- 
tious disease in the household of the supplier, notice must 
be given at once to the creamery, and the supplying of 
milk discontinued until all danger of spreading disease 
through the milk is certified by a medical man to have 
passed. 


11.—The Creamery Must Get Good Milk. 


None but clean, fresh, and pure milk must be sent to 
the creamery. The milk from newly calved cows should 
not be sent for five days after calving, and on no account 
should the milk from ailing or diseased eaws be sent to 
the creamery. 

All milk is received at the creamery on the strict under- 
standing that it is pure new milk, and subject to testing 
by analysis and other reliable methods of ascertaining 
butter fats, upon which basis it will be paid for alone, 
and the test of the society’s analyst shall be final. 

All possible sources of adulteration should be care- 
fully watched by the supplier, so that all possibility of 
his employees skimming the milk may be avoided. 


12.—What the Creamery Must Do. 
znstst that all separated milk be heated up to 
195° F. at least, and then cooled before delivery. 
Insist on all pipes, tanks, etc., in the creamery being 
kept perfectly clean. 
To obtain a pure supply at the creamery, it is abso- 
October, 1899. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &C. : 


So 

lutely essential that these simple rules be carefully car- 
ried out by every supplier, and it is only by so doing 
that the very finest butter can be made. One single 
can of tainted or the least injured milk is capable of 
contaminating and injuring the whole supply with which. 
is comes in contact, and for this reason the creamery 
manager is obliged, in every such case, to refuse tainted. 
milks. 

Similar regulations to these are carefully observed by 
the farmers of other countries which are competing so 
keenly and successfully with us, so it becomes necessary 
that we must do the same, or yield to their competition. 
It is the interest and shculd be the duty of every milk 
supplier to a co-operative creamery, not only to send 
in pvre milk himself, but also to see that his neighbours. 
do likewise. There is no excuse for dirt in dairy farm-- 
ing. It can be so easily avoided, and it is such an 
expensive luxury. 


Where any milk supplier is careless or criminal enough 
to neglect the observance of the foregoing rules, the whole- 
force of the organised public opinion of the members of” 
his society should be brought to bear upon him until he 
either mends his ways or is pointed to as the one hope 
lessly dirty member of the communiity. 


Norr.—This leaflet is one of a series issued by the 
Trish Agricultural Organisation Society, Limited, 22, 
Lincoln Place, Dublin, whose object is to promote com- 
bination among Irish farmers wherever and whenever 
the condition of their industry can be improved thereby. 
Full particulars on application to the secretary. 





APPENDIX NO. V. 


Handed in by Professor Tunnicliffe. 





REPORT UPON VISITS TO TWO PRESERVED VEGETABLE AND FRUIT FACTORIES, TO- 


GETHER WITH CERTAIN 


EXPERIMENTS UPON THE EFFECT OF VARYING THE. 


AMOUNT OF COPPER USED IN THE PRESERVING PROCESS UPON THE ULTIMATE 


GREENNESS OF THE PRESERVED PEAS. 


L—Visit to Factory A. 

At this factory the following method of preserving peas 
is followed :— 

The peas are boiled in large copper cauldrons, each 
cauldron dealing at one time with a bushel of peas, 
approximately 21-8 kilos. The cauldrons are kept per- 
fectly clean, and immediately before a “'boil” takes place 
2lbs. of sali are placed in each cauldron, which is then 
filled with water approximately at the boil; the salt is 
dissolved, and in a few seconds the ensuing salt solution 
comes up to the boil in the cauldron; 28 grammes 
of copper sulphate are then added, and the boiling solu- 
tion well stirred up till it is dissolved. .A lange copper 
cullender holding the bushel of peas is then lowered into 
the boiling copper sulphate and sodium chloride solution. 
The solution has free access to the peas in the cullender 


or basket, and these are from time to time stirred with ~ 


a wooden spoon. The time during which the peas are 
allowed in this way to boil varies slightly, but the gene- 
rally recognised time was two and a half minutes. The 
cook feels the peas from time to time, and determines 
by their relative softness or hardness whether they are 
done or not. If they are boiled too long they go brown, 
even when copper has been added; the older the pea 
the longer it requires boiling in the copper solution to 
maintain its green colour. 

When the peas are done, the basket or cullender is 
lifted bodily out of the cauldron and placed in running 
water, by which means the peas contained in it are 
thoroughly washed. 

The copper used in boiling the peas is weighed in a 
separate room by a female and made up into parcels, 
each parcel containing, accurately weighed by us, 28 
grammes. ‘ 

The peas after being washed in water are filled into 
tins or bottles, and syrup is added to them. The com- 
position of the syrup is as follows : 


Sugar - - - - 25°4 kilos. 
Salt 2): 2. . De? M ota eats, 
Water = © 82 216000 “Litres. 


The tins or bottles are then placed in an autoclave,. 
where they remain about three-quarters of an hour. 


Upon being questioned with regard to the quantity 
of copper necessary, the manager said the amount he 
used was a minimum. He had tried to use less, but 
the peas thus treated had always been returned to him 
as being off tolour. He showed us some of these peas, 
wiuch were certainly brownish. We further asked him 
whether the difference between peas with the full and a 
lesser amount of copper, resolved itself simply into one 
of time during which the green colour was maintained. 
He replied to this that it was not a matter of time at all, 
but was a question of fixing the colour entirely or only. 
partially. The peas practically underwent no change 
in colour after they left the autoclave. - 


x 
Through the kindness of the manager we were per-- 
mitted to make the folicwing experiments— 


I.-—-Some peas were preserved without the addition: 
of copper at all, but were otherwise treated exactly simi-- 
larly to those preserved with copper. Two bottles of 
these peas were taken away by us, and kept for seven. 
months, under ordinary conditions with regard to light 
and temperature. They were then opened, and after 
some had been taken out for analysis, were re-sterilised,. 
and put ‘up for inspection. 


The characters of these peas may be described as fol- 
lows :—- 


(a) Taste, good. 


(b) Colour, greenish light brown. 

(c) Analysis* showed the presence of copper to the: 
extent of two milligrammes of metallic 
copper per kilo. These peas were not 
analysed in the fresh state, but as the 
amount of copper in them was in excess of that 


* All the analyses refer to the simply strained peas. 
The liquor was on many occasions qualitatively, om 
some occasions quantitatively tested for copper. 
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usually found in fresh peas, it was to be 
assumed that some of this copper was derived. 
from the copper utensils used in the preserv- 
ing process. 


Il.—We preserved some peas in a manner exactly 
similar to that described above, except that we added 14 
grammes of copper sulphate to 21°83 kilos, or just half 
the quantity generally used. Six months afterwards 
these peas were opened and treated as described under 
experiment I. The peas were pale green in colour, here 
and there brownish, and were found to contain 44 milli- 
grammes of copper per kilo. 


IIT.—In the third instance we preserved some peas ex- 
actly as they were usually preserved at this factory, viz., 
with 28 grammes of copper sulphate per 21:'8 kilos of 
peas. 


These last peas six months later were dark green in 
colour, and were found to contain 90 milligrammes of 
copper per kilo. 

At the second factory we visited the method adopted 
was somewhat different. At this factory a “ boil” of peas 
consisted of 140lbs. by weight. The peas were boiled 
in large copper vessels. The copper vessel was first filled 
with, approximately, three gallons of cold water, and 
then one ounce of sulphate of copper was added, when 
this had dissolved, the 140Ibs of peas were added, the 
water then brought to the boil, and kept at the boil for 
from three to ten minutes, according to the size of the 
pea, the large peas requiring longer boiling than the 
small ones. After boiling, the peas were emptied out 
into a copper cullender, were well syringed with 
water, and were subsequently filled into bottles only. 
Syrup was added, consisting of a 1°5 per cent. solution 
of common salt. The bottles containing the peas were 
then placed in an autoclave, the stoppers being closed 
at about 80° C. They remained in the autoclave for 
about three hours. 

The manager at this factory made the same reply to 
our inquiry concerning the relation between the amount 
of copper and the time for which the green colour was 
preserved as the manager of the first factory we visited. 


Four grades of peas were used for preserving at this 
factory. Large, medium, small, and extra small, they 
are all the same pea, the difference being merely one of 
size. They are sorted by a machine mesh. 

These manufacturers are quite persuaded of the 
necessity for copper if preserved green peas are to be 
supplied. They have tried various other green pig- 
ments, derived from chlorophyll, but have found none 
to succeed. They employed for some time a trained 
chemist. While he was with them he made some experi- 
ments upon the fate in the body of the copper ingested 
with the preserved peas’ His results showed that the 
greater part of it was excreted with the feces. He also 
made some estimations of copper in the copper sulphate 
solution before and after the peas had been boiled in 
it. His results showed that about half the copper was 
taken up by the peas, but this varied somewhat with 
the kind of peas, small peas taking up ceteris paribus, 
more copper, than large peas, weight for weight. The 
amount of copper taken up was also proportional to the 
time of boiling. The increased amount of copper taken 
up per unit weight by small peas as compared to large 
ones is probably due.to the excess of surface offered by 
small peas per unit weight. = 
_ Through the kindness of the manager we were able 
to make the following experiments : — 

I.—We first boiled 15°9 kilos (35lbs.) of the fresh 
morning’s peas in three gallons of water for ten minutes. 
The peas thus boiled were put up into bottles in the 
usual way and sterilised in the autoclave. They were 
kept under ordinary conditions for six months, and were 
then examined. They were perfectly good, but their 
colour was greenish brown. Upon analysis they were 
found to contain 1°2 milligrammes of copper per kilo 
peas. 

IT.—We next boiled 15:9 kilos in exactly the same 
way, except that we added two grammes of copper to 
the water. ‘The peas were subsequently treated exactly 
as described under No. 1, and at the end of six months 
were examined. Their taste was good, but their colour 
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was practically identical with that of No. I. Upon 
analysis they were found to contain 18°7 milligrammes 
of copper pro kilo. 


Ill. We next boiled 15°9 kilos. of peas in the same 
manner, adding 4 grammes of copper sulphate to the 
water.—The peas were subsequently treated in the 
usual manner, and after six months were examined: 
Their taste was good. Their colour was distinctly 
green, but was of a yellowish tinge. Upon analysis 
they were found to contain 38 milligrammes of copper 
pro kilo. 


IV. Our fourth experiment in this connection con- 
sisted in boiling the same weight of peas as above in 
water containing 8 grammes of copper sulphate. These 
peas after sterilisation, etc., were kept for six months 
under ordinary conditions, and at the end of that 
time were found to have a good taste and to be of a 
full green colour. Upon analysis they were found to 
contain 74 milligrammes of copper pro kilo. 


. These experiments seem to show that the quantity of 
copper taken up by the peas is proportional to the 
strength of the copper sulphate solution in which they 
are boiled, when the time remains constant. Thus it 
would seem to be perfectly consistent, were any 
standard required, to use the amount of copper per 
unit weight of peas as such a standard, as this can be 
ase at any rate within wide limits, by the preserver 
at will. 


It seems further evident from these results, although 
they are few in number, and certainly should be ampli- 
fied, that 50 milligrammes of metallic copper per 
kilo. is sufficient to ensure the permanency in preserved 
peas of a quite adequate greenness. Our experience 
in this regard is not in accord with that of many early 
observers, both German and French, who regard 0°018 
copper pro kilo. as being sufficient to give a lasting 
green colour to the preserved peas. In our hands 
peas preserved with this quantity do not practically 
differ at all from purely natural peas. On the other 
hand, these experiments show that the quantity sanc- 
tioned at present by law in France and Italy—viz., 
100 milligrammes pro kilo—is greatly in excess of 
that used, at any rate by English manufacturers. It 
may be that these discrepancies—absolutely small, 
but relatively great as they are—are due to the fact 
that we worked with different kinds of peas to those 
used for preserving in France, Italy, and Germany. 
The general statement that peas preserved with too 
much copper become bluish-green we should certainly 
confirm. 


We thought it would be interesting in this connec- 
tion to buy in the open market the following samples 
of preserved peas :— 


V. A sample prepared in France for an English 
firm, and sold in this country. 


These peas were bluish-green in colour, or perhaps 
to speak more correctly, after twice being sterilised, 
they possessed the colour of a dark green natural pea, 
if anything rather erring on the bluish-green side. 


They contained 110 milligrammes of copper per kilo. 


VI. A sample of peas bought in the open market in: 
Nirnberg in Bavaria. The peas were prepared in Ger- 
many, and are similar in nature to those constantly 
used by the individual who bought the sample. 


These are small peas, lightish green, but distinctly 
green in colour, and were found to contain 73 milli- 
grammes of copper pro kilo. 


VII. As there is a law prohibiting the use of copper 
in Germany, we thought it would be interesting to 
analyse another sample of German preserved peas. This. 
last sample was prepared in Strasburg and bought in 
the open market in Germany. The colour of these 
peas was almost identical with that of sample V. By 
analysis they were found to contain 104 milligrammes 
of copper pro kilo. 


The results obtained from the foreign samples are 
interesting in that they seem to point to the fact that 
considerable difficulty attends, if not actual legisla- 
tion upon this subject, at least the effectual, or at any 
rate the successful, enforcement of it. 
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APPENDIX NO. VI. 


EXPERIMENTS UPON THE EFFECT OF BORACIC ACID AND }FORMALDEHYDE UPON THE 
LIVE WEIGHT, GROWTH, AND FOOD ASSIMILATION OF YOUNG SUCKING PIGS, 


by 
A. D. Hatt, Esq., Principal of the South Eastern Agricultural College, Wye, and H. 8. Hammonp, 
in collaboration with 


Professor F. W. Tunnicuirre, M.D. 


THE experiments described below were undertaken to ascertain if small continual doses of food preservatives 
like boracic acid and formalin had any effect upon the live weight, growth, and food assimilation of young animals. 
Whatever may be the general effect of food preservatives upon health, it is obvious that the question is most 
critical in regard to children ; not only is their diet largely or exclusively formed of milk, the article most generally 
treated with preservatives, but the digestion of the young is particularly liable to disturbances that often 
affect general health and growth. For the purposes of experiment young pigs were selected ; an omnivorous 
feeder with a short digestive tract, the pig is more akin to man than is any other domestic animal ; and what 
is more important, the young pig grows with extreme rapidity, and is very susceptible to adverse conditions, thus 
forming a reacting medium of considerable sensitiveness. 


The method of experimenting was as follows :—A number of young pigs were kept under observation, and 
occasionally weighed until it could be seen that certain of them were growing steadily ; several pairs of approxi- 
mately equal weight and condition were then picked out and put on a uniform diet. When we were satisfied that 
they had settled down to the new conditions, one pig out of each pair received with his food the prescribed dose of 
boric acid or formalin, which at first bore about the same proportion to the food as exists in the preserved foods 
met with in commerce. The two sets of pigs receiving otherwise equal amounts of the same food, were kept under 
observation and weighed at regular intervals, the trials lasting until the pigs had very considerably increased in 
weight. The food used was meal, made from barley, oats, or wheat, made into a thin paste with water, to this the 
measured quantity of boric acid or formalin solution was added immediately before feeding. 


l.—Experiments with Boracic Acid. 


Four pairs of pigs, as closely matched as possible, were picked out, all being of the same breed, a Berkshire- 
Middle White cross. The pigs were about two months old when the observation began. Each pig occupied a 
separate pen, they were fed as nearly as possible to their maximum capacity, the amounts being adjusted from 
time to time, but the two pigs which were initially matched as a pair always received exactly the same amount of 
the same food. The food was varied a little during the trial, im addition to the meal each pig received daily a 
small quantity of green lucerne or vetches ; the whole of the pigs throve under the treatment so much so that they 
were ready for market when the experiment ended. The pigs weighed from 30 to 40 lb. to begin with, and 
increased to from 70 to 90 lb. in the sixty-four days the experiment lasted. The daily ration was 2 to 4 lb. of meal 
per pig; the daily dose of boracic acid began at ‘2 gramme, but was gradually increased to 2'4 grammes per pig, a 
concentration of approximately 1 in 800 of total food. 


The actual results obtained are given in Table I. Figure I. shows the successtve live weights expressed in 
curves, the continuous lines representing the weights of the pigs receiving boracic acid, the dotted lines those of 
the control pigs. The thickened vertical lines represent the dates on which the dose of boracic acid was increased. 


It is clear that the differences between the individual curves in each pair are small, and probably within the 
limits of experimental error, and this is still more probable when the results are combined. Yn drawing up mean 
results we have thought it well to cast out No. 2. She was noticed to be “scouring” (diarrhoea) on July 12th, 
the day before the dose of boracic acid was increased, and though she recovered, the slight loss of weight that 
ensued was never made up. Casting out No. 2 involves casting out No. 6, the corresponding unit in the Pair, $O 
that we have to average the successive weights of 1, 3, 4, and of 5, 8, 7. The effect of this rejection of No. 2 
and No. 6 is, however, barely appreciable in the final result. Figure II. is a smoothed growth curve, on which the 
average weight of 1, 3, 4, receiving boracic acid, are represented by X, and the average weights of 5, 8, 7, without 
boracic acid, by @. Itis obvious that the experimental error must be greater than the differences between the two 
ee and that the doses of boracic acid have been without effect upon the rate of growth of the pigs which received 
them. 


Examination of Feces. 


During the last twenty days of the experiment recorded above, the faeces of pigs 1 and 5 were systematically 
collected and preserved. Each pig was confined in a trough of tinned iron, arranged that the urine would readily 
run off with little or no contact with the faeces, which were collected twice a day. The feeces were to a certain 
extent contaminated with urine. Each day’s feces were weighed, mixed. with 5 grammes of oxalic acid, 
and carefully dried ; when approximately dry each sample was pounded up and well mixed with the feces of the 
two following days to make a mixed sample (three-day unit). Six of these three-day samples were obtained from 

ch pig—three when the daily dose of boracic acid was 1°2 gramme, and three after it had been doubled—the 
sample being rejected that was taken on the day of the change. It was originally intended to analyse the three-day 
samples separately, but by the time they were ready it had become clear that the boracic acid had been without 
effect on the live weight of the pigs, hence, to save labour, aliquots were taken from each, and mixed to form 
samples representing two nine-day periods, before and after the doubling of the dose. 


During the twenty days in question the respective pigs received no green food. Analiquot portion of the meal 
they had each day was preserved so that at the end a mixed sample for analysis, representing the food of the whole 
period was obtained. The detils are given in Tables II. and IIa. The general result is to show that the feces 
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contained about half as much fat as the food consumed during the period, the assimilation of fat being apparently 
morxe complete in the second than in the first period, as would be expected from the fact that the body weights of 
the pigs were increasing steadily without any sensible increase in their daily rations. 


The difference in the amounts of fat in the feeces of Pigs 1 and 5—7,e., in the control and experimental pig— 
is so small, that it is covered byerrors ef experiment, and from this it must be inferred that in this case boracic 
acid exerted no inhibitory influence upon the assimilation of fat. Less trust can be placed in the results as 
regards nitrogen, since we were unable to completely eliminate the error introduced by the partial admixture of 
urine with the feces. Still there is a distinct agreement in the gross weight of nitrogen (which amounts to about 
a quarter of the nitrogen of the food) in the feeces of the two pigs. The proportion of fibre in the two lots of 
feeces is again in as close agreement as can be expected, taking in regard the possible experimental errors. The 


analytical figures obtained from the feces and the fat content of the food relating to Pigs 1 and 5 are given 
in Table ITa. 


It is interesting to note that each pig in the two periods plus the two days of interval increased in 
live weight by about 5 kilos ; about 63 % of this increase in weight consists of fat (Lawes and Gilbert. Phil. 
Trans., 1859), and as only about 690 grammes of fat were consumed in the food and 290 were recovered in the feces, 
each pig must have made about 2°75 kilos of fat out of carbohydrate and proteid during the period of experiment. 
The amount of digested proteid was only about 2°35 kilos, which, if we assume Henneberg’s ratio, would yield 
1°21 kilos of fat ; we thus see what a potent fat-making machine a young pig is. Speaking generally, the analyses 
made of the fseces of the two pigs under experiment goes to confirm the results of the live weight determinations, 
and to establish the conclusion that boracic acid was without sensible influence upon the digestion of the young 
pigs receiving it. 


LIT.—Experiments with Formalin. 


The trials with formalin were conducted on the same lines as those described in the experiment with boracic 
acid. Six pigs were chosen and kept under observation till it was seen their rate of growth was steady, then the 
selected ones were matched in three pairs. The pigs in each pair always received equal weights of the same food, 
but one received a dose of formalin with every meal, suitably diluted, and mixed with the meal and water. 


The formalin used was the ordinary commercial (Schering’s) 40 per cent. solution of formic aldehyde, and the 
dose was 2 ce. formalin per pig per diem, increased later to 4 ce, per pig per diem (= 1°6 gramme formaldehyde). 
As regards the food, this amounted toa concentration of 1 in 730 (minimum with large pig), and1in 185 (maximum 
with small pig). 


We were not able to match the pigs so closely in this as in the preceding experiment with boracic acid. Each 
of the three receiving formalin was a few pounds heavier than the corresponding member of the pair, with normal 
food, but the differences were not so great as to alter the character of the growth curves. The experiment lasted 
for seven weeks, during which time the weight of the pigs increased by about 60%, no difference was noted in the 
state of health of the two lots. ; 


The successive weekly weighings are given in Table ITI., the foodin Table IV.; Figure III. shows the individual 
growth curves; Figure IV. the mean growth curves, where the whole line epresents the successive mean weights of 
the pigs receiving formalin, and the dotted line the corresponding values for the pigs on normal food. 


! An examination of the curves slows that the growth of each pig was regular, and that there is no difference 
between the growth of those receiving formalin and those without, which would not be covered by the experimental 
error. During the last twenty days of the experiment the pigs 1 and 4 were confined in metal troughs, as described 
before ; a daily collection of the feces was made, and the feces dried, but the negative results that had been 
obtained throughout made it seem unnecessary to proceed to a further examination of the material thus 
accumulated. 


General Conclusions. 


The experiments conducted with boracic acid showed a negative result attending the administration of this 
substance, and a combinative examination of the feces of a boracised and normal pig showed no sensible 
difference in the amounts of fat, nitrogen, and fibre digested in the two cases. 


Formalin gave similar results ; the administration of formalin did not materially alter the rate of growth. 


Our experiments would show that the digestion of young, rapidly growing pigs, as reflected in their general 


health and increase in live weight, is not sensibly affected by the regular administration over a long period, of 


doses of boracic acid and formalin in much larger proportions than they are usually employed for the preser- 
vation of food 


TABLE I. 


Giving live weights of boracised (1, 2, 3, 4), and control (5, 6, 7, 8) pigs. 


















































June July August 
Pen No. | = 
5 12 19 26 dh) = jamukg 13 20 | 27 3 7 
Ibs. | Ibe. | tbs | Tbs | Tbs. | Ibs.) Tbs. | Ibs. | ba | Ibe | Ibs. 
Degree | 44h | 4G | b4z | 503 | «ld | «(G64 | «70h: | «772 «| CC se 88% 
2, Sow - 2 31 | 33 | 41g | 46 | 474 | 508 a 654 70 
3.Hog- - -|8| 274 31h | 382 | 43 | 46 | 49 544 | 604 | 66 73 752 
ae 354 42% | 508 544 | 564 6ld | 663 | 73 | 782 83 873 
| | | | | 
5. os. ete aan | AGP Bra 61h | 64 | 694 | 75 | say! f= fe 954 
Seemerer, | S| :304 “P37 433 | 47 48 | Bl | 55h | 508 | Oop | 71 154 
Betog E 35 404 4g | 514 544 | 562 624 | 68 | 74 794 844 
. 74 | 304 P \BoL | agg (|. 44g | 47 ee: 62 68 724 
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TaBLe II. 


RATIONS DURING THE Boracic Acip TRIALS. 
























































June July July-Aug.| Aug. 

Pen 

No. 
5-12 13-19 | 20-26 | 27-30 1-6 7-13 14-20 Q1-27 28-3 4-7 
lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. Tbs. 
1. Hog - - 18 28 27 14 21 244 274 254 26% 14 
2. Sow : 15 214 244 12 18 21 21s) fet B24 244 14 
3. Hog es 214 244 14 21 24} 274 fydstenes 28 16 
4, Sow - - 15 214 244 14 21 244 274 28 28 16 
5. Hog - - - 18 28 27 14 21 244 274 254 26% 14 
6. Sow 16 214 244 12 18 21 21 224 244 14. 
72 Hog? = - - 15 214 244 14 21 244 274 28 28 16 
8. Sow - - - 15 214 244 14 21 244 274 28 28 16 

NOTES. 


Boracie Acid Experiments. 

Pigs Nos. 1, 2,3, and 4 had boracic acid; Nos. 5, 6, 7,8 had no boracic acid, but the same weight of food—viz., 
Nos. 1 and 5; 2and6; 3and 8; 4 and 7. 

Each pig had the same amount of green food per day, except during the 


period of feces collection from Nos. 
1 and 5, when these two had no green food. ; 


Doses of Boracic Acid per Pig per diem. 


June 6th to 9th - - - - - ‘l grammepermeal = ‘2 gramme per day. 
” 10th, 29th z Fi 4 * < 15 ” » = 3 ” ” ) 
» 930th to July 13th - - . - 3 a A Sah ta 3} 

July 14th to 27th - - : - ee FG re 45 = ale _ : 
» 28th to August 7th - - see mn . = 2-4 grammes ,, 


TasiE I]A.—Boracic Actp. EXAMINATION oF EF xcEs. 


First Periop oF NINE Days. 





Boracic Acid dose = 1:2 gramme per diem to Pig 1. 
None - - - - - - to Pig 5. 
| 
aa Pig 1. Pig. 5. 








Weight of Feces (wet) - - - - * ¢ e : 3 


7,252 grammes. 





8,967 grammes. 


Weight of Feeces (dry) - - - - - - - - - - | 2,331 Pe 2,552 is 
Percentage of Crude Fat in dry Feces (mean values) - : - | 6°27 6°215 
Percentage of Nitrogen in dry Feces (mean valnes) - - - - | 2°635 2-605 
Percentage of Fibre in dry Feces (mean values) - - - 22°62 20°94 

















Weight of Fat in Feces - - - - - - - - 146°2 grammes. * 158°6 grammes. 

Weight of Nitrogen fn Faces - - - - - | 61°4 a 66°5 a 
| 

Weithtcot Fibre in Mmoed se he ae errs es ene 5345 

Srconp Periop or Nine Days. 
Boracic Acid dose = 2:4 grammes per diem to Pig 1. 
| 
—_— | Pig 1. Pig 5. 





Weight of Feces (wet) - : : a = x 


7,832 grammes. 


| 


8,261 grammes. 


Weight of Feces (dry) - = : 5 : 2 E : 2,547 FF 2,530°5 hs 
Percentage of Crude Fat in dry Feces (mean values) - 5°00 5:05 
Percentage of Nitrogen in dry Feces (mean values) 2°84 2°755 
Percentage of Fibre in dry Feces (mean values) - 19°7 20:8 


Weight of Fat in Fieces 2 ‘ : 4 P 
Weight of Nitrogen in Feces - - - . . . : 


Weight of Fibre in Feces’ - Fis , Z : < Z 


128 grammes. 
72°3 + 
501°3 + 





125 grammes. 
607 85 


526°2 rr 
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The food in the first period amounted to 14,970 grammes ; in the second period to 15,210 gramines. Snpendis 
° re Fed in | Fed in 
7 Composition. First Period. | Second Period. 
a ; 3 a | 
Fat- - - - 1°72 257 grammes. | 261 grammes. 
Nitrogen- —- , 1°86 PIG ,, | De Se 
Fibre - : 4-98 abe, | TT 
TaBLeE IIT. 
Giving live weights of formalised (1, 2, 3), and control (4, 5, 6) pigs. 
| | ; 
. July | August 
| if 
| 13 20 27 3 10 17 24 31 
| | | | | | ry 
rclbse a). + Tbe: Ibs. Ibs. Ibs. Ibe) Ibs!” |) Tbs, 
1. Sow 5B. | 614 66 692 742 Bo a eae 954 
2. Sow ;Formic Aldehyde - 49 525 552 604 652 71 772 872 
3. Hog 334, 34 | 85k 374 392 42% 454 52 
4, Sow bz | 59 634 684 734 eee eo 962 
5. Sow |Controls - Sa s: Sa 51 bad 59 661 72% | 78 
6. Sow Oat 264 268 og2 | 31 334 Mg | 89 
TaBLe IV. 
SHOWING Rations Durinc FoRMALIN OBSERVATION. 
RATIONS DURING THE FORMALIN TRIALS. 
| 
July July-Aug. August 
13-20 21-27 28-3 4-10 11-17 18-24 25-31 
| | 
lbs. lbs. lbs. . lbs. lbs. | lbs. Ibs. 
1. Sow 2Y 21 21 224 262 28 28 
2, Sow 21 21 21 903. | 968 28 28 
3. Hog 114 10h. 104 104 104 11} 104 
| 
4. Sow — - 21 21 | 21 224 26% 28 28 
5. Sow : 21 21 | 21 224 262 28 28 
6. Sow 114 108.5 104 104 104 11} 104 
| 

















3 and 6. 


Each pig had the same amount 


when these two had no green food. 


August 21st to 31st 


Formalin Experiments. 
Nos. 1, 2, 3 had formalin; Nos. 4, 5, 6, had no formalin, but the same weight of food—viz., Nos. 1 and 4, 2 and 5, 


Doses of Formic Aldehyde per Pig per diem. 
July 13th to August 20th - - - 


3? a] 


- ‘4 gramme per meal 
‘8 


‘8 gramme per day, 
6 


29 22 ” 


of green food per day, except during the period of feces collection from Nos. 1 and 4, 
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Figure lL. 
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APPENDIX No. VII (a). 





Handed in by Professor TuNNiIcLIFrE, being a 


° 


REPORT UPON CERTAIN EXPERIMENTS MADE UPON THE EXTENT TO WHICH THE COPPER 
INGESTED WITH ARTIFICIALLY-COPPERED PEAS IS ABSORBED AND RETAINED BY THE 


HUMAN BODY. 


The method best calculated to elucidate this problem 
was to give to a child a known quantity of copper 
in preserved peas, the greenness of which had been fixed 
by means of copper on the commercial scale, and to 
estimate the copper in the excreta voided after their 
ingestion. Since, however, copper is normally pre- 
sent in our food and our excreta, it was necessary to 
give a uniform diet throughout the observation, and 
to estimate what may be termed the normal copper 
of the feces. 


As the absolute quantity of copper in the substances 
under consideration, viz., preserved peas, is very small, 
in order to obtain detinite analytical results it was 
desirable for the child to eat as large a quantity of 
peas as she conveniently could at one meal. The peas 
were given instead of her ordinary mid-day meat. 
That they might replace this accurately from the 
dietetic standpoint, it was necessary for the amount 
of peas consumed to be such that their nitrogen was 
at least equal to that of the meat. 


Following this method of reasoning, we fixed the 
quantity of peas to be ingested at 200 grammes, and 
this amcunt the child ate very willingly. As the 
change from a meat mid-day meal to an equal amount 
of nitrogen in the form of peas is perhaps somewhat 
acute, and might vitiate the results of the ob- 
servation, we thought it advisable to control the 
results with commercially-coppered peas, by giving 
the child first the same weight of fresh peas. We 
did this to eliminate any influence of the peas, qué 
peas, upon the intestine. This period, which we may 
term the “fresh pea period,” lasting two days, and 
during which the child ingested 200 grammes of ana- 
lysed fresh peas per diem, was followed by the “ pre- 
served pea period,” in which an identical amount of 
commercially-preserved peas, previously analysed, 
was consumed. 


Since, from the work of many observers, it is estab- 
lished that the copper in properly-preserved peas is 
present in the form of a phyllocyanate and albuminate, 
or in an insoluble and in what is known as a “ masked” 
form, it was of interest to ascertain to what extent 
the absorption of this form of copper differed from that 
of copper in the form of an ordinary soluble salt.‘ In 
order to decide this, we added a fourth period to our 
observation, in which the child took an equivalent 
quantity of copper, with fresh natural peas, the cop- 
per being added as sulphate to the peas after they 
were cooked and just before they were eaten. Sub- 
sequently to this, we allowed the child to return 
to its weighed and analysed normal diet, but 
continued for some time to estimate the copper in the 
urine and feces; this period constituting the “ after 
period.” 


We have thought it best to express the results of 


_ our observations in the following table, from which 


also the lengths of the respective periods may be 
seen* :—- 





*The feces belonging to the respective periods were 
divided from each other by the administration per 
os of charcoal, the copper estimations were made 
by means of the colorimetric ferricyanide method. 
For further technical details the reader is referred to 
a more exhaustive article upon this subject shortly to 
be published. 


TABLE showing the relation between the Ingestion and 
Excretion of Copper during the various periods (expressed 
in Mg. per diem.) 4 











Mg. Cu oe APO - | Ox 
excreted in S. ileess go | eee 
— |) Be eee 
: $5 |$a8] 331] som 
: i) to & a 
Fore period of eight 0°29 - 0°29 - - - 
days. 
Fresh pea period of 0°72 | Trace. 0°72 0°35 - - 
two days. 
Preserved pea period | 10°79 0°03 | 10°82 1400 3°18 17%. 
of two days. 
Freshly coppered pea 7°45 0 08 7°48 | 22°06 14°59 34% 
period of two days. 
1. After period of 1°42 0°06 1°48 - - - 
eight days. 
2. After period of 0°57 0°08 0°65 - - - 
four days. , 
3. After period of 0°35 - - - - - 
six days. 











From this table it will be seen that directly after 
the ingestion of the coppered peas, the amount of cop- 
per voided by the feeces underwent a very marked in- 
crease. If during the whole of the coppered pea 
period we subtract the amount of copper in the feces 
from that taken by the mouth with the peas, we shall 
find that 77 per cent. of the copper so taken was at 
once voided. ‘This copper can, for all practical pur- 
poses, be regarded as never having entered the blood. 
The absolute quantity of the copper remaining is small. 
It is probably stored up in the liver and excreted slowly 
with the urine and feeces.* 


In striking contrast to the rapid elimination of cop- 
per when taken in the form of “ phyllocyanate” is the 
behaviour of the ordinary soluble salts, for instance | 
the sulphate, when they are ingested with the food. In 
our observation we probably had to some extent a mixed 
result, in that the copper of the sulphate, since the 
latter was well mixed with the peas, after they had been 
cooked in butter, entered, at any rate in part, into 
combination with oleic acid and the organic substances 
in the peas, so that what was actually ingested was oleate 
of copper, some organic copper compound, and cop- 
per sulphate. It will be seen from the table that 
although a much larger quantity of copper was ad- 
ministered in this case, only a much smaller quantity 
of it was directly voided with the feces. If we sub- 
tract the quantity of copper present in the feeces from 
the quantity ingested, we arrive at the result that only 
35 per cent. of the copper administered in this way 
was immediately excreted, and from this it follows that 
67 per cent. was retained in the body. There is dis- 
tinct evidence, as will also be seen from the table, 
that this copper is slowly excreted by the urine and 
feeces, more especially by the former, since, at the 
end of our observation, although the copper in the 
feeces was approximately normal, the amount excreted 
by the urine was still continuing to rise. 


GENERAL ConcLusion.—From our research, we re- 
gard the conclusion justified that copper, when in- 
gested in the form in which it occurs in earefully-pre- 
served peas, is for the most part voided directly with — 
the feces, and differs, in so far as concerns its absorp- 
tion and retention by the human body, from the ordinary 
salts of copper. 


*The copper, however, thus excreted with the feces 
must be distinguished from the copper excreted with the 
feces directly after ingestion, for whereas the latter never 
entered the blood, the former was excreted from the 
bluod by the mucou3 membrane of the intestine. 





APPENDIX. 313 


APPENDIX No. VIL. (6). 


REPORT ON THE INFLUENCE OF FORMIC ALDEHYDE UPON THE METABOLISM OF 
CHILDREN ; HANDED IN BY PROFESSOR TUNNICLIFFE, BEING A SERIES OF OBSERVA- 
TIONS MADE BY HIM IN COLLABORATION WITH DR. OTTO ROSENHEIM. 








- 

Formic Aldehyde, the simplest possible aldehyde, is a substance possessed of considerable biological and 
chemical interest. Its biological interest consists in the fact that it has long been regarded as forming the first 
producyof plant assimilation, and has recently been actually demonstrated as such in plants.!_ The ease with 
which jhis substance undergoes polymerisation under the influence of simple reagents resulting in the formation of 
sugars,\justifies the assumption that formic aldehyde is an essential link in the building up of complex carbo- 
hydrates by plants. In addition to this it has recently been requisitioned as the only possible source of proteid 
anabolism.? Its interest to the physiological chemist is that it combines energetically with proteids and to a less 
extent with carbohydrates, effecting considerable alteration of their physical and physiological properties. This 
behaviour seems to be directly antagonistic to the biological vé/e ascribed to the substance above. This apparent 
anomaly of the same substance being both a poison and an essential physiological constituent of living cells is 
discussed by Loew.’ It seems to depend upon the fact that what may be termed the biological formic aldehyde is 
present in small quantities (dilute solutions) and is quickly used up, owing to the ease with which it polymerises or 
forms innocuous compounds. ‘This last property has an immediate bearing upon the subject of this inquiry in so 
far as it may serve to explain the results obtained by the administration of small quantities of formic aldehyde to 
man in his food. It is in this connection that formic aldehyde is of interest to us, and the importance of this 
subject is, in our opinion, sufficient to justify us in reviewing somewhat exhaustively the results of other observers 
-with regard to the chemical and physiological properties of this substance. 

Hofmann‘ discovered formic aldehyde (CH,O) in 1869. It is a gas, soluble in water, and obtainable com- 
mercially as a 40 % solution which is known as formaline or formol. It has an irritating and pungent odour, and is 
easily converted into a polymeric solid modification. Its disinfectant action was first pointed out by Loew,’ and 
has subsequently engaged the attention of numerous workers, amongst whom may be mentioned Trillat, Aronson, 
Blum, &c. Their results are mostly of interest to bacteriologists, and are outside the subject of our inquiry. The 
literature, so far as it concerns us, may be classified as follows :—(i.) Chemical action of formic aldehyde upon 
proteids ; (ii.) Influence of formic aldehyde upon digestions in vitro ; (iii.) Experiments upon animals. 


Chemical Action of Formic Aldehyde upon Proteids, 


The action of formic aldehyde upon native proteids is in general to render them insoluble. Egg and serum 
albumen are, however, exceptions. The compounds which formic aldehyde forms with them are soluble and non- 
coagulable by heat.* The reaction between formic aldehyde and the proteids is explained by assuming an inter- 
action between the aldehyde and the amido groups of the proteid molecule. There is, however, no proof of this. 
The insoluble compounds are resistant to the action of the digestive enzymes.t. By the action of steam the formic 
aldehyde is easily split off, the proteids re-formed possessing their original digestibility. (Blum®, Bach’, Riche!?, 
Benedicenti’, Beckmann®, Mosso and Paoletti, Foulerton!.) 

According to Lepinois®, a 1 % solution of formic aldehyde preserves thyroid glands without affecting either 
their digestibility or the solubility of the active principle—iodo-thyrin. 

The evidence concerning the action of formic aldehyde upon albumoses and peptones is somewhat conflicting.? 

According to Beckmann", gelatine peptone and egg albumin peptone are unaffected by formic aldehyde, whereas 
‘hemialbumose-is rendered insoluble.  Trillat, without giving any experimental data, makes the statement that 
formic aldehyde renders insoluble all proteid substances not coagulable by heat. This generalisation would, of 
course, include albumoses and peptones. Lepierre!® worked on the action of formic aldehyde upon the products 
of partial peptic digestion isolated by himself—viz., hetero, proto, and deutero albumoses and peptones ; also upon 
commercial peptones, the composition of which he previously examined in the usual manner. According to him 
there was no action in the cold, and even at 100° C., working with a 14 % formic aldehyde solution, only in some 








ee ~ ae 


1 Pollaci, Boll. chim. farmac., 1899, xxxviii., p. 1601. 
2 Loew, Die chemische Energie d. lebenden Zellen, pp. 67, 86, &c., and R, Hebert Ann. Argronom., xeviii., p. 416. 


3 Loe. cit., p. 66. + Berichte d deutsch. chem. Ges., 1869, p. 152. 
; > Loew, Miinchen. med. Wochenschr., 1888, p. 412. 
6 Zeitschr. f. physiol. Chemie, 1896, p. 137. 7 Moniteur Scientifique, 11, p. 157. 


8 Du Bois-Reymond’s Archiv., 1897, p. 210. 
® Forschungs- Berichte uber Lebensmittel- Unters. etc., lil, p. 324. 
10 Gior. d. r. Accad. di med. di Torino, 1895. 


 Yancet, ii, 1899, p. 1579. i anaes Pharm. Chim., vi., p. 197. 
13 Bull. Soe. Chim., 1899, t. ix., p..76. Loe. cit. 
% Bull. Soc. Chim., 1898, p. 1017. 16 Compt. rend. Acad. de Sc. Paris, t. exxviii., p 789. 


17 Bull. Soe. Chim. 1899, t. ix., p. 76. ; 

* In this regard it may be mentioned that Trillat (Compt. rend. Acad. d. Sc. Paris, 1892, t. exiv., p 1279) states 

that formic aldehyde coagulates albumin as well as blcod. Subsequently, Blum (Zeitschr. f. physiol. Chemie, 1896, 
p. 137) found that formic aldehyde prevents the coagulation by heat of serum and egg albumin in aqueous solution, a 
et which has been confirmed by Benedicenti and all later observers. 

+ Hehner (Analyst, xxii., 1897) said, in a discussion on formic aldehyde, that he had seen the results of certain 
experiments, which showed that the soluble compound formed by formic aldehyde and egg albumen was digested more 
easily than egg albumen itself. , : i 

+ Loew (loc. cit.) observed that pure peptone gave no precipitate with formic aldehyde, whilst commercial peptones 
(Witte) yielded immediately a precipitate in the cold. This he regards as being due to the presence of albumoses 
prc peptones). 
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cases did precipitation take place ; mostly (commercial peptones) no change occurred. From subsequent examina- 
tion of the resulting solutions, concerning which no details are given, enunciates a theory according to which formic 
aldehyde causes a progressive regression of the simpler products of proteid digestion back again to the more com- 
plicated ones—viz., of peptones to deutero-albumoses, of deutero-albumoses back to proto-albumoses, which- finally 
are precipitated. This observer states further that the compounds formed by formic aldehyde and the proteids 
are digestible, but less rapidly than the corresponding original proteid, and that these compounds could be 
reconverted into the original easily digestible proteids by the action of super-heated steam. 


Influence of Formic Aldehyde upon Digestion in Vitro. 


The work done in this connection may be divided into that which concerns itself with the action of the diges- 
tive enzymes in the presence of formaldehyde, with their action upon formalised food, and with the effect of formic 
aldehyde upon the enzymes themselves. The digestions can be considered in this regard seriatim. 


Salivary Digestion.—Rideal and Foulerton! estimated the amount of maltose formed from arrow-root starch 
by saliva alone and in the presence of formic aldehyde in different proportions. Taking the control as 100, they 
found that ptyaline in the presence of 1 in 100,000 formic aldehyde converted 99°8%, in the presence of 1 in 10,000 
89:00%. Foulerton? tested the progress of starch conversion in the presence of formic aldehyde, and found that. 
dilute solutions, 1 in 40,000 to 1 in 1,000, had a retarding but not an inhibitory action. 

The relative convertibility of previously formalised starch into sugar by means of ptyaline has, so far as we 
are aware, only been investigated by Bliss and Novy.* These observers found that a 1% starch paste, previously 
kept for five days at 35° C. with formic aldheyde (1 1m 100), behaved with ptyaline exactly as fresh starch paste. 

The same investigators showed that formic aldehyde, in the strength of 1 in 1,000, exerts very little action 
upon ptyaline itself, unless the mixture is allowed to stand for several days, or is kept at 35°-40° C. With stronger 
solutions of formic aldehyde the effect is more marked, the ferment being destroyed by the action of 1 in 1,000 for 


nine days at 40° C. 


Rennet.—Pottevin' observed that formic aldehyde added to milk retarded its coagulation by rennet, and that 
rennet itself (loc. cit.) was rendered inactive by strong solutions of formic aldehyde. 

Bliss and Novy also examined the action of rennet upon formalised milk, and found that milk which had been 
subjected to the action of formic aldehyde, 1 in 1,500, behaved in this respect very similarly to normal milk 
(normal milk coagulated in 15 minutes, this formalised milk in 20 minutes). Milk which had been acted upon by 
formic aldehyde, 1 in 1,500 for 1 hour, behaved identically with normal milk. 

Foulerton’s* experiments with rennet show that formic aldehyde added to milk in the proportion of 1 : 40,000, 
whether at the same time as the enzyme or 48 hours before, has practically no influence upon the process of 
coagulation. With higher proportions up to 1 in 5,000 coagulation was retarded, but not prevented. This was also 
the case to a more marked degree with solutions of 1 in 1,000. These results with higher proportions do not cor- 
respond with those of Bliss and Novy detailed above. The discrepancy in the results of these two observers is. 
probably to be explained by the variations in milks and rennets used. It will be noted that the behaviour of the 
control milks was not identical (coagulation in 15 mins. Bliss and Novy, and 30 mins. Foulerton). 

Halliburton® observed that strong solutions of formic aldehyde delayed rennet action, more dilute solutions 
acted similarly but to a less marked degree. Freudenreich’ observed that formic aldehyde in the form of vapour 
had a destructive influence upon rennet, but that in solution in the strength of 1 in 500 it had no appreciable action 
upon its milk coagulating power. 

With regard to the action of formic aldehyde upon the rennet ferment itself Bliss and Novy’ found that it had 
no apparent effect upon this ferment, even when present in the proportion of 1 in 50. 


Peptic Digestion—Symons? found that formic aldehyde did not influence peptic digestion. 

According to Mayberry and Goldsmith’, when pepsine was allowed to act upon fibrin in the presence of formic 
aldehyde the amount of fibrin digested diminished with the increasing percentage of formic aldehyde. Taking the 
control as 100, they found that, when formic aldehyde was present in the proportion of 1 : 2,000, 97°74 % of the fibrin 
was digested, when present in the proportion 1 : 1,000 94°34 %. 14 

Rideal and Foulerton” concluded from carefully executed quantitative experiments that the addition of formic 
aldehyde immediately before digestion in the proportion of 1: 50,000 had no appreciable effect. Their quantitative 
results were as follows :—When formic aldehyde was added in the proportion of 1 : 50,000 immediately before diges- 
tion, the amount digested in unit time was 97°63 %, taking the control as 100. 

With regard to previously formalised proteid they found that (taking again the control as 100) 91°45 % was 
digested in the case of fresh beefsteak previously formalised for twenty-four hours with 1 : 100,000, 90°38 % when 
the strength was 1: 50,000, 85°25 % when formic aldehyde was increased to 1: 10,000. From these results they 
conclude that formic aldehyde has no influence on the digestibility of the food after contact with it for twenty- 
four hours prior to the action of the enzyme. 

These conclusions have been criticised by Hehner!’, and in a subsequent paper Foulerton™ modifies them 
considerably, and infers that in addition to any possible effect which formic aldehyde may have on the action of the 
enzyme, it also renders food itself less digestible. 

Bliss and Novy" found that the digestion of fibrin by pepsin, both previously formalised for twenty-four hours 
proceeded normally when the strength of formic aldehyde was 1 : 2,500, and even when it was increased to 1 : 100 
the fibrin was eventually digested. 

Halliburton!® made a series of experiments on the relative digestibility of fibrin previously treated with formic 
aldehyde (for from two to three days with 1: 100 to 1:2,000). He found that previous formalisation with 1 : 2,000 
for two days delayed gastric digestion twenty minutes, for three days for thirty minutes. Formalisation with a 
1 % solution did not prevent digestion, the latter becoming complete in twenty-four hours. 

Loew?’ was the first to study the action of formic aldehyde on pepsin and found that when this enzyme was 
exposed to strong solutions for one day it lost its astivity. 

Bliss and Novy!’ subsequently found that pepsin is not affected by al % solution of formic aldehyde, even when 
the mixture has stood for four weeks. Even a 5 % solution acting for three weeks bas no effect on pepsin. 
Contrary results by others are explained as being due to an alteration of the fibrin by the aldehyde, before the 


pepsin could act. 
Pancreatic Digestion.—Symons” found that when formic aldehyde was added to the digestive mixture in the 





1 Public Health, 1899, p. 554. 2 Lancet, 1899, ii., p 1432. 
3 Journ of Experimental Med., 1899, iv., p. 74. 4 Ann. de I’Inst. Pasteur, 1897, p. 807. 
5 Lancet, 1899, IT., p. 1578. 6 Halliburton. Brit. Med. Journ., 1900, ii., p. 2. 
7 Freudenreich, Centralbl., f. Bakteriologie, Abth. ii., 1898, p. 309. 8 Loe. cit. 
§ Journ. of American Chem. Soc., 1897, xix., p. 744. 10 Journ. of American Chem Soc., 1897, xix., p. 889. 
4 The results of Mayberry and Goldsmith were re-caleulated by us, from the average of their experiments (taking 
average of the three control experiments as 100. 122 Public Health, 1899, p. 554. 
B Brit. Food. Journ., 1899, p. 132. 4 Foulerton, Lancet, 1899, pp. 1432 and 1577 
15 Loc. cit. 16 Brit. Med. Journ , 1900, 1i., p. 2. 
4 Loe. cit. 18 Loc. cit. 
19 Loe. cit. 


J 


APPENDIX. ola 





proportion of 1: 2,000, it had a distinctly retarding influence on pancreatic proteolysis (fibrin), whilst 1 : 300 
completely inhibited digestion. 

Rideal and Foulerton’s! results showed that when formic aldehyde was added in the proportion of 1 : 50,000 to 
milk immediately before its artificial digestion with commercial pancreatin 97:0 % of casein were digested, taking 
the amount digested in the control experiment as 100. 

With regard to previously formalised milk the same authors found that 94°1 % casein was digested when milk 
formalised to the extent of 1: 50,000 was acted upon by commercial pancreatin (taking as before the amount 
digested in the control as 100). 


Bliss and Novy, working with commercial pancreatin and fibrin, found that fibrin previously formalised for 
twenty-four hours with 1 in 1,000 formic aldehyde was digested much more slowly than fresh fibrin, but that its 
total digestion did eventually take place. The same observers, working with fresh pancreatic extract, found that 
when fibrin was formalised for twenty-four hours with 1 in 1,000 there was no influence upon its digestibility, whilst 
when 1 in 500 was used there was a slight retarding influence, 


Halliburton? studied the effect of previous formalisation upon the digestibility of fibrin by means of com- 
mercial pancreatin, and found that whereas the digestion of fresh fibrin was completed in thirty minutes, that of 
fibrin, previously formalised by an exposure to formic aldehyde solution, 1 in 2,000, for two days, required ninety- 
five minutes for its completion. In the case of formalisation with stronger solutions no signs of digestion occurred 
within twenty-four hours. 


Loew’ observed that when a solution of trypsin was treated with formic aldehyde a precipitate occurred. 
‘The action of formic aldehyde upon the pancreatic enzyme has been carefully studied by Bliss and Novy.t They 
found in the case of commercial pancreatin (Parke Davis) that solutions of formic aldehyde in the strength of 
from 1 in 1,000 to 1 in 100, acting for twenty-four hours, completely destroyed its proteolytic activity. In the 
case of freshly-prepared pancreatic extract the influence was not so marked; a strong extract, previously 
formalised for twenty-four hours with 1 in 1,000, digested formalised fibrin (1 in 1,000) normally. When the 
ferment solution was previously formalised with 1 in 500 there was a distinct retardation in the case of the 
strong extract, and absolute destruction of proteolytic power in the case of the weak extract. 


Amylolytic Ferment of Pancreas.—Rideal and Foulerton’ tested the activity of the amylolytic ferment of 
two samples of commercial pancreatine in the presence of formic aldehyde. They found that when formic alde- 
hyde was added immediately before digestion, so that it was present in the digestive mixture in the proportion of 
1 in 50,000 ; 91°8 % maltose was produced in the case of Extract No. L, and 84°00 % in the case of Extract No. II. 
When the formic aldehyde was present in the proportion of 1 in 10,000, 91°5 % and 83°0 % maltose were produced 
respectively. The amount produced under normal conditions was taken as 100. 


Halliburton’ made a few experiments with regard to starch conversion by means of commercial Liq. Pan- 
creaticus (Benger) in the presence of formic aldehyde, and found that the strongest solution of formic aldehyde 
caused a retardation of total conversion amounting to five minutes, the weakest a retardation amounting to two 
minutes. Bliss and Novy* made some observations upon the amylolytic power of aaa formalised, freshly 
prepared pancreatic extracts. From their results it follows that formic aldehyde has very little influence upon 
them. Amylopsin, previously formalised for twenty-four hours with 1 in 1,000, was not affected ; even 1 in 500 
exerted but little action. Lipase seems unaffected by formic aldehyde (Kastle and Loewenhart Am. Chem. Journal 
xxiv. No. 6). 


Experiments upow Animals. 


The symptoms produced by formic aldehyde consist in strong local irritation. The animals become restless, 
and exhibit clonic convulsions and opisthotonus. They finally pass into a condition of coma, during which the 
respiration is quick and irregular in rhythm, the cause of death being asphyxia. According to Benedicenti’, formic 
aldehyde is a blood poison, converting hemoglobin into hematin. 

The toxicity of formic aldehyde upon higher animals seems to be relatively low, and differs considerably 
according to the animal. ; : ; an 

Trillat!° gives the lethal dose per kg. body weight for guinea pigs as 0°8 g. when injected swb cutem, whilst 
0°53 and 0°66 produced no effect : 0°038 g. per kg. guinea-pig injected into a vein was also without result. 

Berlioz and Trillat! found the toxic dose for dogs (intravenous) to be 0°07 g. pro kg., and for rabbits (intra- 
venous) 0°09 g. pro kg. 

Aronson! found 0°24 g. per kg. body weight to be lethal for rabbits, and according to Pottevin® larger doses 
than 0°25 g. pro kg. sub cwtem and 0°03 g. per kg. intravenous are lethal for the same animal. 0°016 g. injected into 
the veins of rabbits for four days in succession produced no effect. 

According to Mosso and Paoletti, 0°32 g. pro kg. proved lethal for dogs, while 022 g. produced serious 
3 toms. 

“i runi® found that 0°28 g. pro kg. killed a dog, to which the same dose had been administered per os the day 


before. ie 

When administered by the mouth the results obtained are somewhat conflicting. 

Blum" gave to a rabbit weighing 1,500 g., 0°72 g. formic aldehyde in two doses, in the form of a 1:2 % and of 
2:4 % solution. The animal refused food fora day. He also administered 1°5 ce. of a 40 % formalin solution— 
that is, 0°6 g. formic aldehyde—to a hare. The hare took its food normally after two days. 

U. Mosso and Paoletti!” gave to a dog 0°04 g. formic aldehyde in the form ofa 1 in 250 solution. Vomiting 
ensued. Subsequently they gave 0°022 g. formic aldehyde in the form of a 1 : 500 solution. No vomiting occurred, 
but symptoms referable to an action of the drug upon the central nervous system. A dose of 0°011 g. in the same 


dilution produced no effect. ; fae ont 
Bruni!’ found that 0°032 g. of a1: 1,000 solution had no effect upon a dog weighing 7°2 kg., and that 0°28 g. 


formic aldehyde in the form of 1 : 500 solution caused vomiting in a dog weighing 14 kgs. After fifty minutes no — 


further disturbances occurred. 
Some experiments have been made with regard to the general effect of doses of formic aldehyde continued for 


some time upon animals. oe 

Rideal and Foulerton™® fed cats three months old for a period of several weeks on milk containing formic 
aldehyde to the extent of 1 in 50,000, i in 25,000, and 1 in 20,000, and in two cases noted an increase in weight, 
while in one case the weight remained constant. They further fed one rabbit in the same way, estimating the 
amount of nitrogen in the food and the excretions, and found that the animal gained in weight, and that although 
there was some increase in the excretion of nitrogen, the nitrogen balance remained positive. These observers, 








-1 Brit. Med. Journ., 1900, ii., p. 2. 2 Loe. cit., p. 2. 
3 Loe. cit. * Loe. cit. 
5 Loc. cit. § Loc. cit. — 
7 Loe. cit. 8 Loe. cit. 9 Arch, f. (Anat.) Phys., 1897, p. 210. 
10 Loe. cit. 1 Compt. rend., 1892, t. exv., p. 291. 
; 2 Berliner klin. Wochenschr., 1892, p. 751. 3 Ann. de l’Inst. Pasteur, 1894, p. 807. 
14 Giorn. d. r. Accad. di Med. di Torino, 1895. % Ann, di Farmacoterapia e Chimica, 1899, p. 339. 
16 Miinchener med. Wochenschr., 1893, p. 602. 17 Loe. cit. 
18 Loc. cit. pp. 338 et seq. 19 Loe. cit. 
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however, give no control experiments. Reviewing these experiments in a later article! Foulterton concludes: 
that these observations were not sufficiently numerous to allow of any stress being laid upon them either one 
way or the other ! 

Annett published some experiments? on young kittens three or four weeks old extending over several weeks. 
These he fed on milk containing formic aldehyde 1 in 50,000, 1 in 25,000, and 1 in 12,500. Control experiments 
were made on a smaller number of kittens fed on normal milk. The quantity of milk taken by each kitten is not 
given, therefore no data are available with regard to the quantity of formic aldehyde consumed by each kitten. 
These experiments and the conclusions drawn from them have been criticised at length by Liebreich® and Rideal,* 
who have pointed out that the results were so irregular* in comparison to the number of animals experimented 
upon, that no important conclusions could be drawn from them. 

Rideal further pointed out that cows’ milk as such is an unsuitable food for kittens of that age, and that six 
kittens fed on undiluted fresh cows’ milk all died. Rideal in the same paper published a series of observations 
upon kittens five weeks old fed with 70 cc. of cows’ milk per diem formalised to the extent of 1 in 5,000 he noticed 
under these conditions no injurious action but an increase in body weight. 

In this connection some experiments have been made by A. D Hall and H. 8. Hammond in collaboration 
with ourselves at the South Eastern Agriculture College, Wye. These observations will be published fully else- 
where ; they showed that the continuous administration for six weeks of from ‘8 to 16 grammes daily of formic 
aldehyde with a mixed diet had no effect upon the live weight of young sucking pigs. The initial weight of the 
pigs varied from 25 to 58 lbs., and the quantity of formic aldehyde given amounted to a concentration of from 1 in 
185 to 1 in 7380 total food. 

Concerning the fate of formic aldehyde in the animal body, the results of various observers are not in 
accord, 

Trillat (loc. cit.) found that the guinea-pigs’ urine underwent no fermentative change after they had been 
injected with formic aldehyde. According to’ Aronson (loc. cit.) the urine of rabbits after the administration of 
large doses of formic aldehyde has a reducing action upon ammoniacal silver nitrate, and gives Schiff’s reaction for 
aldehydes. Blum (loc. cit.) could not find formic aldehyde in the urine of rabbits after doses of 0°6 g., but obtained 
traces of formic acid. 

(Juite recently Filippi and Martoleni® have studied the fate of formic aldehyde in the body after injection. 
The object of the research seemed to be to determine whether the results of Albertoni® concerning acetic aldehyde— 
namely, its complete excretion as such without oxidation—were true for formic aldehyde. They seem unaware of 
the fact that these results have not been confirmed by Reizhenstein.’ They quote Perando® as having found 
that formic aldehyde is completely oxidised in the body to formic acid, and call into question his methods. From 
their own experiments they conclude that formic aldehyde, after its administration in apparently very large doses, 
could be found in all the organs of the body, the colour reaction upon which they relied being most marked in the 
intestines, lungs, and kidneys. No mention is made as to its presence in the urine. 

Among the compounds of formic aldehyde easily discomposable into the original substance, Pohl® has examined 


OH 
the fate in the body of the sodium sulphite compound! HCH | . After the administration of 5 g. of 
X 
SO,Na 


this substance to a dog, no aldehyde reaction could be obtained in the urine, but there was a very slight increase 
in the amount of formic acid normally present. The fate of the ammonium compound of formic aldehyde 
(Hexamethylentetramine or urotropin) is discussed by Nicolaier’ in his original communication. His results have 
subsequently been confirmed by other observers. Urotropin appears rapidly in neutral or alkaline urines as such, 
and in acid urines as formic aldehyde. 

With regard to the fate of formic aldehyde in the body, the observations of Pohl (loc. cit.) are of interest. He 
found that the fresh organs of warm-blooded animals, especially the liver, can oxidize formic aldehyde to formic - 
acid. Jacobi! isolated a pure ferment from the liver of oxen, possessing very strongly the power of oxidizing 
aldehydes, especially salicylic aldehyde. ie 


Action on Man.—Very little is known concerning the action of formic aldehyde on man, either in therapeutic 
or poisonous doses. A case of poisoning is recorded by Andés!? in whicha “spoonful” of a 40 % formic aldehyde solu- 
tion was taken by mistake. Ammonium acetate and an emetic were administered immediately, and complete 
recovery took place in two days. No general symptoms other than those referable to shock were recorded. _ 

Another case is mentioned in the Medical Press!’, where a youth took about 2°5 grammes of formic aldehyde in 
the form of a 4 % solution. Vomiting occurred, and death twenty-nine hours afterwards from heart failure. A 
post mortem examination showed “that the cesophagus was slightly inflamed, and escharotic changes were visible — 
in the stomach.” 

Trillat'! gave 5 grammes of the polymerised solid modification of formic aldehyde to patients, without any — 
poisonous symptoms. Aronson records similar experiences with paraform aldehyde. 

The ammonia compound (urotropin) mentioned above is used extensively in medicine. 

Quite recently! 50 cc. of a 1 in 2,000 solution of formic aldehyde has been injected intravenously as a means of 
treatment in pulmonary tuberculosis without any symptoms of poisoning occurring. The injections were con- 
tinued over a considerable time. 


Critical Review of Literature. ; 


In this connection we do not purpose considering formic aldehyde from either a therapeutical, bacteriological — 
or toxicological standpoint, but from the standpoint of its possible use as a food-preservative. This limitation of 
our point of view brings us at once to a limitation of material and quantity. Material in so far as we have only to 
consider milk, and quantity in so far as only those experiments are relevant in which formic aldehyde is used 
in quantities not in excess of those necessary for its action as a preservative. In this regard the strong solutions 
are at once excluded owing to their taste, and because they are unnecessary.t 





1 Lancet, 1899, ii., p. 1582. 2 Lancet, 1899, ii., p. 1284. 
3 Liebreich, Lancet, 1900, i., p. 13. 4 Rideal, Lancet, 1900, i., p. 228. 
° Ann. Farmacoterapia e Chimica, 1900, p. 195. 
6 Albertoni e Lussana, Padua, 1875. Albertoni, Arch. Italiennes de Biologie, 1888. 
7 Dissertation Wiirzburg, 1894. 
8 Perando. Boll. di R. Ace. med. di Genova, vol. xi., no. 9, 
® Arch. f. exper. Path. u. Farm. 1893, p. 281. 
‘0 Centralbl. f. med. Wiss, 1894, p. 897, and Deutsche Med. Wochenschr., 1895, p. 541. 
4 Zeitschr. f. physiol. Chemie, 19U0, p 133. 
2 Journ, de Pharm. et Chim., 1899, t. x., p. 10. 13 Medical Press, 1899, p. 309. 
‘4 Torn. de Pharm. et Chim., 1894, p. 540. 
© Reported in Brit. Med. Journ. from Dr. Meguire’s Harveian Lectures, Nov. 24th, 1900. ; 
* E.g., he obtained three deaths in the case of the 1 in 50,000 milk, none with the 1 in 55,000, and two with the 
1 in 12,500. 
+ By the assistance of a number of observers we were able to convince ourselves that formic aldehyde in the strength 
of 1 in 2,000 imparted to milk iy the cold a characteristic taste. If the milk were warmed to drinking temperature ] in 
5,000 could be easily detected. 
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From a careful consideration of the results of various workers we are inclined to accept 1 in 25,000! as the 
maximum quantity which can possibly come in regard in this connection ; but, as it will be seen from the context, 
we took for the purpose of our own experiments a higher proportion (1 in 10,000 and 1 in 5,000). 

If we consider the literature, keeping these limitations in mind, the following points are to be emphasised :— 

From the experiments made to ascertain the chemical action of formic aldehyde upon the proteids generally, 
the conclusion may be drawn that compounds of a more or less definite composition are formed, and that the 
digestibility of these compounds is less than that of the original proteids. All these experiments, however, relate 
to compounds produced by the activn of an excess of formic aldehyde, none being recorded with dilution approxi- 
mating to that of the above adopted standard. Taking in regard the complex nature of milk and the excess of 
chemical compounds capable of combining with formic aldehyde in it, in proportion to the very small amount of 
formic aldehyde added, it does not seem to be justifiable to draw a priort conclusions as to the effect of 
tO aldehyde upon the digestibility of the proteid constituents of milk, from the mere chemical data 
above. 

With regard to the chemical reactions between formic aldehyde and the products of partial or complete 
proteid digestion, we must bear in mind again that so far as we know these reactions only take place at 
unphysiological temperatures, and with relatively concentrated solutions of formic aldehyde.* 

f we direct our attention to the digestion experiments in vitro with formic aldehyde, we come to the con- 
clusion that, speaking generally, under the conditions of these experiments, formic aldehyde has a retarding effect 
upon the digestion of food by the various enzymes concerned. In the case of peptic digestion, this effect is less 
marked (according to some observers there is no effect) than in the case of pancreatic. The general value of these 
conclusions is, however, in our opinion, somewhat lessened by the following considerations. All experiments have 
been made with commercial pepsin or trypsin, except the later pancreatic digestions of Bliss and Novy,from which it 
is manifest that the difference between the digestibility of formalised and fresh proteid is far less marked in the case 
of fresh trypsin, than in that of commercial. These observers found that, in the case of freshly prepared pancreatic 
juice, fibrin formalised with 1 in 1,000 formic aldehyde, was as digestible as fresh fibrin. Since we have no experimetal 
data with regard to fresh pepsin, we cannot tell to what extent the activity of this latter might have been affected 
by formic aldehyde. 

No digestion 7m wtro following physiological sequence has been carried out, in no case has the residue of the 
gastric digestion of a formalised food been subjected to pancreatic digestion. No quantitative experiments, as far 
as we are aware have been made concerning the most important point under consideration, viz., the gastric 
digestion of formalised milk. 

It has been pointed out by many critics? that conclusions from experiments 7 vitro can only be applied, if 
at all, to living animals with great caution, since the conditions which obtain in the living stomach are much 
more complicated, and impossible to imitate im vitro. To mention one of the more gross ojections, we may 
point out that no attempt is made in digestions im vitro to imitate even the mechanical conditions which 
obtain in the living stomach, which effect both a continuous churning of the food with the digestive juice, and a 
continuous removal of the products formed. Jlurther, from the purely biological standpoint, according to the 
interesting experiments of Pawlow,* the food seems, by virtue of its relative digestibility, to have an influence upon 
the nature of the secietion produced by the stomach to digest it. In addition, a possible stimulant action on the 
part of formaldehyde must not be overlooked, so far as concerns the secretion of the enzymes and their quality, 
apart from a possible stimulant action upon their activity. That formic aldehyde seems to have a stimulating 
action upon certain enzymes may be concluded from the experiments of Macfadyen, Morris, and Roland* on 
aes Zymase, and from those of Weigle and Merkel* upon diastase, and from those of Kastle and Loewenhart 
upon * Lipase. 

, Vike radavd to the experiments on animals, only those interest us in which the formic aldehyde was given by 
the mouth. Even in these the formic aldehyde was in no case given with food, but in a free state in water; and 
when any effect was produced at all, the drug was present in a concentration and in an amount far in excess of 
that in which it would be given as a preservative in food. So far as concerns the effect of formic aldehyde when 
given to animals admixed with food for long periods, the results are conflicting, but, on the whole, seem to show 
that formic aldehyde in moderate doses has little or no influence upon the growth, weight, and general health of 
even young animals. 

It will be seen from the above criticism that, although we are provided with a copious indirect literature, no 
conclusions, in the absence of direct observations upon man, can be drawn concerning the possible effect upon him 
of the addition of small doses of formic aldehyde to his food. It was clear to us that the only way to fill this gap 
in the literature was to make such observations, and the kind of observation best calculated to give exact and 
definite data for conclusions was, in our opinion, a series of metabolic experiments. 


General Arrangement and Method of Expervments. 

Before entering into the details especially relevant to our own observations, it might be well to recapitulate 
briefly the general principles of metabolic experiments. They consist in the exact estimation of the quantity of 
food and its various constituents during a given period, and the estimation during the same period of the total 
excreta and their constituents, chiefly with regard to nitrogen, phosphorus, fat, &c. By this means we get valu- 
able information with regard to the assimilation of these substances by, and their retention in the body. We 
should like to point out, however, that there is a slight fallacy in this reasoning, in that our knowledge of the 
origin of fiecal nitrogen is somewhat limited. According to Praussnitz®, the whole of the nitrogen in the faces 
arises, not from the unabsorbed nitrogen of the food, but trom intestinal secretion (epithelial cells, &e.). The value 
of the metabolic method is not to any extent affected by this, in so far as all nitrogen excreted by the feces must 
be regarded as lost to the body, and its subtraction from the quantity of nitrogen ingested gives us the quantity of 
nitrogen retained. It must, however, be observed at once, as has been emphasised by Pawlow’, that the results of 
these experiments give us no absolute information with regard to the actual digestibility of any given food, in so 
far as we are left by them in complete ignorance of the amount of energy spent by the organism in producing the 
observed effect. Providing the organism is equal to the occasion, an indigestible food might be as well assimilated 
and retained as a digestible one ; but to produce this result an additional output of energy would be required. If 
this additional output of energy were relatively small we should probably have no indications with regard to it, 
but were it relatively large, or, in other words, were the difference in the digestibility of the foods in question great, 
we should probably find that the body weight, or the general health of the person under observation, would be 
affected, and this effect would be the more noticeable the longer the period of observation, and the more sensitive 
the person chosen. j 

On general principles we thought it advisable to allow our observations to extend over comparatively long 
periods, and to take what were « priori to be regarded as relatively sensitive re-agents—viz., children, both robust 
and delicate, and to observe minutely during the various periods their general health and behaviour. From 











1 Vide Droop Richmond and Harrison. Analyst, 1900, p. 116. It is further interesting in this connection to observe, 
- assuming Benedicenti’s figures to be correct (loc. cit., ¢. 243), that milk could fix owing to its 3 % of casein in 0 0036 % 
formic aldehyde, whilst 1 in 25,000 formic aldehyde corresponds to 0-004 %. There seems to be a relation between the 
fixing of the formic aldehyde by the-casein and its power as a preservative as the time during which this amount will 
keep milk sweet corresponds approximately to the time required for the proteid to fix all the formic aldehyde. . ; 

2 Rubner. Leyden’s Handb. der Ernihrungs Therapie, bd. i., p. 114. Hammarsten Lehrb. der Physiol. Chemie, 1895, 


. 247, &e. : 
: 8 Pawlow, Die Arbeit der Verdauungsdriisen, 1898. 4 Berichte der deutsch, chem. Gesellsch. 1900, p. 2782. 
5 Forschungsherichte tiher Lebensmitteln, etc., 1895, p. 91. f 
6 Praussnitz, Zeiischr. f. Biologie, 1897, p. 287. 7 Loe.. cit. : 


* Lepiérre loc. cit. Compare also Schwarz loc. cit. 
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another standpoint children had in this connection an additional interest, on account of the fact that milk forms 
so large a proportion of their diet, and it is to milk that formic aldehyde as a preservative is generally added. 

Our observations were made upon three children, two of whom (boys) might be regarded as typically healthy, 
and were aged 24 and 5 years, the third child, girl, aged 4 years, was delicate, being convalescent from pneumonia. 
We shall refer to the children subsequently as A., B. and C respectively. During the whole period the children 
were under our perpetual observation, and absolute control was kept over all ingesta which were accurately weighed 
by us, and excreta which were collected in diurnal periods without loss. The general conditions of their life re- 
mained constant, they were kept for some time before the “fore period” of the observation began under identical 
conditions to those obtaining during the observation. They took each day the same amount of exercise, and their 
habits were in every respect regular. The research was carried out during the months of April and May, and ex- 
tended in the case of A. and B. over a period of four weeks, in the case of C. over one of three weeks. Each period 
was subdivided into three—a fore, a middle or formic aldehyde period, and an after period. The relative lengths of 
these periods will be seen from the tables. The children had a mixed diet. With regard to the quantities of the 
different food-stuffs, we were guided at first by the work of Camerer!, This was subsequently modified to a small 
extent by our own observations concerning the establishment of nitrogenous equilibrium in which the children 
were approximately placed before the fore period began. Every article of food was carefully analysed with regard 
to its percentage composition, and in no case were so called average figures taken. 

In order to minimise the amount of analytical work entailed by this method, the three children were supplied 
from the same stock of foods, which were taken originally in as large a quantity as was consistent with their keep- 
ing properties. To this end Pasteurised milk was supplied to us in bottles, each lot of bottles being taken from the 
same churn”, Each lot of meat lasted for about four days; lean beef was usually taken, and the whole stock 
minced ; a sample of this was then analysed. 

The following table shows the percentage composition of the foods used :— 





TaBLE I.—Showing the percentage Composition of Foods. 




















Specific | Water Fat; Be Nitrogen ‘ eT ibe Ash 
Cravily§ is ie Carbohydrates. : yA 7p 
Lactose. 
Milk I. - - - 1:0329 86°55 4°50 4:92 0-49 0:29 0°69 
Pe el We. - . - 1°0331 86°92 3°85 4:03 0°58 0:28 0°70 
Pees i hy - - - 1:0320 87°36 3°50 5:21 0:49 0:24 0°69 
Py AY - - - 1:0329 87°76 TBS 4°81 0°51 0:23 0°64 
| Dextrose. 

Bread I. - - — 36°10 0°51 47°47 1°48 0°36 — 
Jamel Te : - i 40°13 011 39°21 1°50 0718 sis 
OLE . - - | — 30. tL 0:24 55°48 1432 0:19 = 
see LVS - - - | 2 29:83 0:23 59°13 1°78 0:27 0°89 
vei - . - | — 34°42 011 60°80 1°55 0°19 0°89 

| Lactose. 

Butter I. - - - — 12°46 86 44 0°36 | 0:02 —— 0°65 
bed Reha - - — 12°82 85°44 0:21 O23. — 0°72 
a Lae - = 12°89 85°31 0:40 0:12 — 0°61 
toa View tae - = 12°68 | 86:00 0°14 011 — 0°50 | 

Meat - =! : ae 75-00 5°38 =e 2-95 “0°41 Ae 

» Veal If - - — 74:13 0°78 — 3°79 0°55 = 

in ZH A HT — 72°12 | 6°31 = 3°08 0°51 25 

a oat, ~ — 72°60 6°67 — oreo 0°53 1-00 

- Z V —— 69°04. 7:12 = 3°52 0°46 1:07 

. evel: - — 74:48 4:62 eat 3°74 0:46 1-00 
Dextrose. | ; 

Apple - 1% - — 70-08 2 25:20 0°04 0°04 0°35 
» Compote IT. - — 56°66 — 37°66 0:05 0:05 0°38 
>, i III. : — 69°86 — 30°25 0:05 0:04 0°33 

Dextrose. 
TT offee? s+) ae nee — 1:06 2 20 18-24 | 0:03 < _ 

















The excreta were collected without loss, in twenty-four-hour periods from 8 a.m. to 8 a.m. and worked up the 
same day. The feeces were weighed in their normal state each day, small quantities of acid added when necessary, 
and subsequently evaporated on a water-bath. When dry they were finely powdered, weighed, and analysed. The 
feeces belonging to each period were separated by means of the administration of powdered charcoal. 

Methods of Analysis.—All nitrogen estimations were made by Gunning’s? modification of Kjeldahl’s method. 
It was found advantageous, especially in the analysis of the faeces, to add a few crystals of copper sulphate to the 
mixture of sulphuric acid and potassium sulphate, as by this means a very rapid and quiet oxidation was obtained. 
Two methods of phosphorus estimation were used. In tood, feeces, and urine the total phosphorus was estimated by 
Neumann-Keller’s method,‘ viz., by oxidation in a Kjeldahl’s flask by means of nitric acid and ammonium nitrate, 
subsequent precipitation with molybdic solution, &c., and weighing as magnesium pyrophosphate. For the 
estimation of lecithin phosphorus in the ethereal extract of the faeces, the usual process was used (oxidation by 
means of a mixture of sodium, carbonate and nitrate, and subsequent estimation of phosphorus as before). Zhe 
carbohydrates were estimated gravimetrically as dextrose or lactose, by means of Fehling’s solution. The fats, 
which term includes all the ether soluble substances, were estimated by extraction in Soxhlet’s apparatus, after 
previous treatment with alcohol. According to E. Voit lecithin was estimated by multiplying the phosphorus 
figure obtained from the filtered ethereal extract of the feces with the factor 7°27, corresponding to disteary- 
lecithin. The wric acid was determined by our own modification of Hopkin’s method.® The total and ethereal 
sulphuric acids were estimated according to Baumann’s method.’ 


1 Der Stoffwechsel des Kindes. Tiibingen, 1896. 
? For this we are indebted to Mr. Droop Richmond of the Sa eae! Dairy Co. 
* Zeitschr. f. analyt. Chem., 1889, p. 89. 4 Zeitschr. f. physiol, Chem. xxix., p. 151. 
> Zeitschr. f. Biologie, xxxvii., p. 555. 

_ © Centralbl. f. Physiol., 1897, p. 434. It has been shown by the most recent workers that the initial precipitation of 
uric acid by means of ammonium chloride is just as reliable as the more complicated method of Salkowski Ludwig when 
certain conditions are observed. ( Ritter, Frolin, Worner, &c.). 

7 Zeitschr. f. physiol. Chem.,i.,’/p..70. See also Neubauer and Vogel Analyse des Harns, p. 724. 
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Observation I.—Child A. 


The child was a healthy boy, aged 24 years, weighed 14’6 kilos, and remained in good health throughout the 
whole observation. He consumed daily as follows :—200 g. of bread, 550 cc. of milk, 20 g. of butter, 30 g. of meat, 
50 g. of apple compote, 10 g. of sugar, 50 cc. of water, 5 g. of toffee. This diet was very well taken and adhered 
to throughout the experiment. The whole observation extended over twenty-eight days, seven days being taken for 
a fore period and seven days for an after period, during the intermediate fourteen days formic aldehyde was adminis- 
tered. In the first seven days of this intermediate period formic aldhyde was given in the morning and evening milk 
in such quantity that it was present in the proportion of 1 in 10,000, the actual quantity given per day was 0°05 g., 
formic aldehyde in 500 cc. of milk. The formic aldehyde was added to the milk in the morning about 7.30 a.m., 
250 cc. of the milk were taken at about 8.30 a.m., and 250 cc. at5 p.m. It will be seen therefore that we not 
only gave freshly formalised milk, but milk which had been exposed to the action of formic aldehyde for a con- 
siderable time. The whole food per diem weighed approximately 900 g.; it therefore follows that the total food 
and drink during the first week of the formic aldehyde period was formalised to the extent of 1 in 18,000. During 
the second formic aldehyde period the dose of formic aldehyde was doubled, viz., 0°10 g. per diem, equal to 1 in 
5,000 in milk, and 1 in 9,000 in total food and drink. The increased dose, viz., 0°05 g., was occasionally given with 
the meal at dinner and occasionally in the milk. The analytical results obtained throughout the observation are 
recorded in the table on pages 320 and 321. 

The results expressed in the table (pages 320 and 321) are graphically represented in the following curves :— 


Curve I. 


Showing the infiuence of formic aldehyde upon nitrogen and phosphorus metabolism, &e. 
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Curve Il 
Showing the influence of formic aldehyde upon fat assimilation and quantity of faeces and urine. 
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Cuitp A.—TABLE II, 




















Showing the INFLUENCE of Formic ALDEHYDE upon 
























































































URINE. 
PERIOD. —— Date. | Dose. Sreune : Total ; Ethereal as 
Quantity.| Reaction. | at. ulphuric | Sulphuric . itrogen. 
Gravity. Acid. Acid, Acid. 
2 IV. 375 Acid. 10220 | 0:8925 | 0:0533 | 0:1823 507 
3, 375 z 10235 | 0:8925 | 0°0533 | 0°1823 5°35 
ay deigh 4 ,, 410 |Amphoteric.) 1-0200 1°0016 00538 02337 5°22 
Dita 340 Acid. 10250 | 0'8305 | 0-0446 | 0°19388 | 5°55 
PERIOD. 
Cai: 330 F 1:0230 | 08061 | 0:0433° | 01881 5°13 
che 375 |Amphoteric.| 1:0225 | 0:9160 | 0:0492 | 0:2187 5°05 
Bsc 320 Acid. 10242 | 0°8841 | 00533 | 0-2160 5°60 
Total | 7 days. 2,525 62233 | 0:3508 | 1:4099 | 36:97 
Average| / day. 360 1°0229 0°8890 00501 0-2014 5°28 
9IV. | 0-05 270 Acid 10269 | 07460 | 00449 | 0:1822 4:82 
| 
110 ,, | 0:05 315 if 10260 | 08703 | 00524 | 0-2126 5:30 
FIRST 
11 ,, | 0°05 320 . 10259 | 0°8841 | 0:0532 | 0°2160 5°42 
FORMIC 
12 ,, | 0:05 320 a 10260 | 0:8841 | 0-0532 | 0:2160 5:43 
ALDEHYDE 
/13 ,, | 0°05 405 y 10179 | 0°8925 | 0:0550 | 0:2157 4°75 
PERIOD, 
114 ,, | 0:05 320 10270 | 0°7052 | 00435 | 0°1704 5°55 
15 , | 0:05.; 270 an 10289 | 05950 | 00367 | 0:1438 4°80 
| a —— — —- — 
| Total | 7days.| 0°35 | 2,220 55777 | 0-3380 | 1:3567 | 36-07 
Average} 7 day. | 0:05 317 10255 O-7968 O-048 4 0°1938 5:15 
{ 
161V, | 0-1 325 Acid. 10260 | 0°7162 | 0°0441 | 0°1731 5-19 
ele Pe er 0 445 ~ | 10175 | 09860 | 0-0604 | 0-2370 4:96 
SECOND | | 
Be seek 315 . 10235 | 09131 | 0:0494 | 0-2126 519 
FORMIC | | | | 
| 19 | Ol 300 * | 1:0240 | 9:8697 00470 | 0/2025 501 
ALDEHYDE ) h 
: ee OT 310 42 | 1:0262 | 08986 | 00487  0-2092 5:08 
PERIOD. | . | 
| 21 | Ov 270 . | 10266 |: 0°7827 |: 0°0423 | 0°1822 5:33 
| | | 
22 ,, | Ol 295 i | 10293 | 0°8552 | 0-0463 | 0-1991 5°83 
| | | 
ha ea = wr } 
Total | 7days.| 0-7 | 2,260 | 60215 | 0°3382 | 14157 | 36:59 
| | 
Average! 1 day. | 0:1 323 | 1-02 08602 | 0°0483 | 0°2022 5:22 
| | 7 
| 23 IV. 355 Acid. | 1:0269 | 08516 | 00494 | 0°1679 5°47 
| | 24... 295 4 | 10272 | 0-7077 | 0:0410 | 01395 5-09 
| | Bou 370 10215 | 08875 | O-HSI4 | O-1TE0 | 480 
AFTER | (26 , 370 |Amphoteric.  1-0230 08875. | 60514 | 0°1750 5:28 
PERIOD. | OTe 350 Acid. | 10200 | 0*8396 | 00487 | 071655 4°47 
| 98 oh el 415 | Amphoteric.) 1:0200 | 0°9396 | 0-0624 | 0-2498 6-01 
| Sor wirw 345 i 10200 O-7811 00419 | 02018 | 4:86 
| | ; 
| | | % = 
| Total k days. | 2,500 | 53946 | 0-3562 | 12675 | 36-07 
| 360 |: 10227 | 08421 | 0:0509 | 0-1810 515 








Average 1 day. 
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CHILD A.—TABLE II. 
the GENERAL METABOLISM of CHILD A., aged 24 years. 
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FACES. PHOSPHORUS. FAT. 
' eeey, Balance. apc : . 

Moist.; Dry. si oi ae Food. ‘i | Urine. | Feces. | Food. ‘Balance. Feces. ! Food. |Balance. 

— tree uygndns 
65 9:0 86°2 0°56 6°56 | + 0°93) 14°61 0°4436 | 0:1809 Ui NS 0-48 | 2°40 | 44°77 |+ 42°37 
49 9-2 81:2 0°58 6°81 + 0°88 | | 0'4436 | 01809 116 | + 0°54; 2°45 47°02 [+ 744°57 
64 12°5 85:9 0°78 681 + 0°81) 0°3805 | 0°2440 p= 118 | + 055! 333 | 47-02 i+ 43°69 
oo —- — —— 6°85 | + 1°30 0°3155 | — | 1:02 | + 0-70 | — 44°84 EF: 44°84 
| 68 14°5 HET 0°84 660 | + 0°73 | 03062 | 0-2779 | 0-96 | + O44 | 3°81 38 ‘82 + 35°01 
60 11°5 80°8 0:66 7°41 + 1°70 0°3480 | 0°2255 0-96 | + 6:39 | 3°02 | 40°74 4 37°72 
59 12°4 773 0°72 716 | + 0°84] 14°39 0°4838 | 9°2365 0°96 | + 0-24 | 3°26 40°74 \4. 37°48 

oe x ou i | | | etter 
365 69°71 4-14 48°20 +t 7:19 | —220g. | 2°7212 | 1:3457 7°34 | + 3°34 18°27 | 303-95 | + 285°68 
52 | 96 | 81-7 | 0:59 | 6:88 | + 1:02) Loss | 0-8887 | 0-1922| 1:05 | + 048\ 2°61 | 43-42 FE 40°81 
| 51 ce ade We cal 0-68 716 | + 1°66) 14°39 04082 | 0:2463 0°90 1 + 0:25) 2:97 40°48 |+ 37°51 
64 11:0 82°8 0:65 716 | + 1°21 0°4762 | 0°2376 | 0°96 | + 0°19] 2°86 40°74 | 37°88 
| 4] 8°4 79°6 0:49 6°79 | + 0°88 | 0:4838 | 0-1816 0 90 | + Oe | 2°19 40°74 |+ 38°55 
88 15°0 82:9 0:90 6°53 | + 0°20 04838 . 03242 | 0°79 0-02! 3-91 33°79 |+ 34 88 
Bae Eee i a 632° | + 1°57 0-4957 | — 0-79 | 4 029) -— 38°79 |+ 38°79 
76 15°2 | _80°0 0°88 6°33 - 010 03917 | 0°3085 | 0°79 | + 0°09; 3°76 38°79 | 4 35°03 
4 115 15°2 86°5 0°89 6°33 | + 0°64! 14°61 0:3304 | 0°3147 | 079 | + 0714: 3°83 38°79 |+ 34°96 
| 435 76°5 4°49 46°62 | + 6°06) +2209. | 3°0698 1°6129 5°86. | + 1°17 | 19°52 | 277°12 |+ 257-60 
62 10°9 82°6 6°66 + 0°87| Gain | 0°4385 | 02804 O84 | + O17 2°79 39°59 |+ 36°80 





65 15°35 
272 | 604 
39 86 


eee 


0°91 





3°54 
0°51 


0°35 


4:49 
064 


14°72 


+1109. 


Gain 











0°78 0°12 
5°52 | + 1°65 
O79 | + O23 





39°64 


[+ 35°06 





+ 256°82 





54 10°8 
13°2 
48 12°0 











80-0 
78:4 


. 0°63 
0-77 
0°67 


0°84 


3°78 





0°54 





1°59 
1-73 
0°97 
2°45 
0°91 
1:22 


+ 1°40 








15°00 


+ 9°84] + 280g. 


Gain 





0°2427 
0°2966 
0:2882 


0°3579 


15180 
02168 








0°86 
0°86 
0°78 
0°78 
0°78 
0°78 


5°70 
O81 


0°45 
0°36 
0:29 | 
0°59 
0°49 
0-18 


+ 2°69 
0°38 














. + 36°04 
34°67 
34°28 
37°46 
37°46 


+ 33°68 


+ 24853 
+ 35°50 
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Referring to the tables and curves relating to the jist observation, we will classify our remarks under the 
following headings :— 
Nitrogen Metabolism. 
In the fore period the daily quantity of nitrogen taken in the food was 6'88 g., of which 0°59 g. was not assimi- 
iated, being lost with the feces, corresponding to 858%. The assimilation of nitrogen in the fore period amounted 


therefore to 91°42%. ; ; ’ oh 
With the urine 5°28 g. of nitrogen was excreted, and if this be subtracted from the amount assimilated, we 


obtain a daily balance of +1°02. y a oes 
To avoid repetition, we give the results with regard to the nitrogen balance and assimilation during the 


different periods in tabular form :— 





feed | Tore Period. eee | pecongal Be After Pericd. 

















| 
< | 

Nitrogen of Food ; rig cis oak 8 memes | 6-66 | 637 7-09 
See vegalising, (7h 'a ke ia ke ae 5-28 | 5-15 | 5:22) 5°15 
EP geek a ef ih | ot | oss | tt 

5 | | 

> gBbaleies 2.06. 9G Samy crag Woe | +1-02 | +0°87 | +064 | +1-40 
, Assimilation 9. seateukapenmeae 91-41 | 91 22 | 9199 og 
Pe of dry Feces % - - - - | 6'1 | a9 | 59 | 5'8 





From these results we are justified in drawing the conclusion that the formic aldehyde had no appreciable 
influence upon proteid metabolism in the case of this child. If, with the necessary restrictions, we regard the 
nitrogen excreted in the feces as an index of the digestibility of the food, we find that in this case the addition of 
formic aldehyde to the proteid constituents of the food has been without influence in this direction. This is best 
seen from the average percentage of nitrogen in the feeces in the several periods. The assimilation and the balance 
are likewise not affected. ' 

Phosphorus Metabolism. 


The daily average of phosphorus in the food in the fore period was 1°05 g., of which 0°1922 were lost, being 
excreted in the feces. Phosphorus was therefore assimilated to the extent of 81°70%. The relative excretion, &c., 
of phosphorus in the four periods we give in tabular form :— 





First (FA... | lop: Sedbndal aan 

















——— Fore Period. Period. Period. | Aiter Period. 
| | ee ne — 
Phosphorns of Food - - - - - | 1:05 0°84 | 0-79 | 0°81 
iia sa penldiiiiinnimeatbeealotetmeionnatiel 0°3887) | 0-4385) |... >. .0:3534) | 0-2146 
gr AT Sices / E Y 5 BRS o-1922f 02304) org) | 02168 
, Balance pat 48 Srey | 0-23 Paeet 
» Assimilation % .-  - ..| 81-70 | 72:57 | 74:80 | 73-24 
5 in dry Feces % - - - | 270 | 2'1 2°3 2°3 





From these figures it will be seen that the absolute quantity of phosphorus in the urine in the first formic 
aldehyde period is slightly increased (‘05 g.), in the second formic aldehyde period it falis, however, slightly below 
the fore period value, and in the after period still further. As at the same time the assimilation of phosphorus as 
measured by the phosphorus excreted in the feces is somewhat lessened, it would seem that during the first period 
formic aldehyde tended to stimulate fhosphorus metabolism. The absolute changes are, however, so small, that 
they can only be regarded as indicating what might be the possible effect of formic aldehyde in much larger doses. 


Fat Assimilation. 


The daily average of fat in the food during the fore period was 43°42 g.; of this, 2°61 was lost, being excreted 
with the feeces, leaving a balance of + 40°81 g. The assimilation, therefore, amounted to 93°99%. These results 
and those of the following periods are recorded in tabular form :— 


























| | . | 
: First F.A. Second F.A. | ; 
— | Fore Period. Perigl. | Periods After Period. 
| | 
Fat in Food | 43-42 | 39°59 | 38°90 | 38-01 
re rae OO oa 2°79 | 2-92 <i 26 
, Balance : | +40°81 | ~~ +36°80 + 36°69 +35°50 
, Assimilation % -  - - 8 93:99 92-96 94°30 | 92:90 
Win Feodes™ 1, US. eG a. | 27-1 25°6 | 25:8 | 28:7 


j Z | 
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From these figures it will be seen that the quantity of fat i 2 i li i 
? ; 2 2 ‘ y of fat in the feces during the formic aldehyde periods did Appendix. 
aes. if anything, decreased in proportion to the fsces. The fat assimilation and fat cain om un- gia 


. 
Tn connection with the fat in the feces, we estimated the lecithin accordi i 
é B ording to th 
The results expressed as a percentage of total fat are as follows — i aie arise SH 

















First F 
223 B Fr . First FLA. Second F.A. 
ore Period. | Potion: Period. | After Period. 
bi | | | 
Lecithin in Grammes of 100 Grammes Fat | 15°08 | 11°31 13:16 / 4°28 
| | 














As we enter into this subject later, we would only point out here that formic i 
\s we enter. ¢ we ; aldehyde seemed to have an influ- 
ence in diminishing the excretion of lecithin by the feces, and that this influence pees into the after period. 


Having considered the most important factors in metabolism as investigated by us and drawn the conclusion 
that formic aldehyde had little if any influence upon them, we turn our attention to certain other factors which 
although of minor importance, ought not to be overlooked. 


On referring to the chief table (Table IT.)!, it will be seen that the total guwantity of wrine in the first formic 
aldehyde period decreased, whilst the quantity of, feeces, and especially their con melas of water ae 
the second formic aldehyde period the quantity of urine increased slightly, whilst the quantity of "feaces and their 
water percentage decreased. It would thus seem that formic aldehyde had a tendency to produce a retention of 
water by the body. A rise in the specific gravity of the urine occurred parz passw with its diminution of volume. 


_If we regard the urve acid figures during this observation, we shall see that the average excretion of uric acid 
during the first formic aldehyde period underwent a very slight diminution along with the total nitrogen, and this 
would justify us in concluding that the urea. and ammonia varied in the same direction. The analytical figures so 
far as concerns the average total sulphuric acid excretion, show that formic aldehyde exerted upon it a barely 
appreciable effect, suggesting in connection with the nitrogen figures above, if we draw conclusions from them at 
all, that formic aldehyde exerted a slightly inhibitory action upon the breaking up of proteids in the body. Even 
these conclusions can only be applied to the first formic aldehyde period. 


The strongly antiseptic properties of formic aldehyde render an inquiry as to its effect upon intestinal 
putrefaction, as measured by the quantity of ethereal sulphates in the urine, of interest. If we refer to the absolute 
figures in Table II., we are forced to the conclusion that the slight diminution of ethereal sulphates which occurred 
during both formic aldehyde periods is not sufficient to indicate any inhibitory effect upon intestinal putréfaction.? 
This seems to show that when formic aldehyde is taken with the food in these proportions, it does not in healthy 
children occur as guch in the intestines. 


_So far as concerns body weight, it will be observed that there was a slight increase in the two formic aldehyde 
periods, which seems, however, to be due not to an increased flesh formation or fat retention, but to a retention 
of water as indicated by the diminished excretion of water in the urine or feeces. 


The results relevant to the observations made above are summarised in the following table :— 






































TaseE [T[a. . 
t | aoa ae 
Nitrogen fo iH my : Phosphorus ie Lt Fat | % be | % xx 
re Assimilation} 4 Assimilation | yy, Assimilation SME Wy ces N 
x i rah GA Beats : OT fe 8 wht On 
e aeces, ° Feeces. aS Feces. | : 
rae a z | 
Fore Period - -- 91-42 Cleo j 1 81:70 20 93:99» i de 4271 16:7) 6s 
First F. A. Period - 91°22 59 ee es 7 2-1 92°96 25°6 15°& 64 
Second F.A. Period — - 91°99 59 - 74°80 2°3 94°30 | 28'8 16°9 6:1 
After Period - - 92°38 5°8 73°24 Sars A, - 9290, | 28°7 15°5 | 6°1 
* A _ _ Inorganic $0, 
B Ethereal SO, ° 
‘ : * . aS 
7) Novae.o_Nittegen of Urine , measuring the degree of proteid metabolism. 





SO, SO, of Urine 


Observation II.— Child B. 


The cl ild was a healthy boy, aged five years, weighing 17°2 kilos, and remained in good health throughout 

the whole observation. He consumed daily 250 g. of bread, 600 cc. of milk, 20 g. of butter, 50 g. of meat, 5¢ g. of 
apple compote, 10 g. of sugar, 50 cc. of water, and 5 g. of toffee. The duration and arrangement of the observation 
was asin Child A. The formic aldehyde was administered in an identical manner and dose, but as in this case the 
total food was slightly increased, the proportion of formic aldehyde in it was slightly.less. The analytical resutts 
obtained throughout this observation are recorded in the following table :— 








1 In these remarks throughout the entire paper, we refer to the average daily excreticn in question. 

2 The ratio of total sulphuric acid to actuai sulpburie acid is likewise not affected, further, as has been pointed 
by many observers, this ratio is of no special importance. 
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CHILD B.—TABLE ITI. 

















































































































| URINE. . 
ERIODNIL) o> te. rr 
wg et | SHE: | Dose | | Speciée Total Ethereal Uric 
\ ity. ion. : sul i Sul ic : itro . 
| oe Reaction Gravity. ee ee eye Acid, | Nitrogen . 
{ = | - 
| 21V. | 340 | Acid. 10220 | 07782 | 00623 | 01122 4:58 
| | 
| bohBerts | 360 ¥ 10195 | 08240 | 0-0659 | 01188 492 | 
| 7 Wipe | 390 cf 10225 | 1:0600 | 0-0819 | 01346 6 03 | 
FORE | 
{ 5%), aq 150 = 10290 | 04076 | 00315 | 00518 261 
PERIOD. | 
Gis: 540 i 10260 | 14674 | 01135 | 01863 9°76 
‘ger 360 35 10260 | 0:9783 | 0-0756 | 0-1242 609 | 
gna 390 2 10249 | 11899 | 00750 | 0-1082 6 82 | 
Total | 7 days. 2,530 67045. 0°5057 | 08361 | 40°81 
Averag | 1 day. | Bolas | | 10245 | 0:9578 | 6:0722 | 60-1194 5°83 
: — 7 —- ares 
| 9IV.} 0-05! — 300 Acid 10295 | 09146 | 0-0577 | 00833 | 602 
110 ,, | 005) 328 bs 10300 | 09908 | 0:0625 | 0-0902 682 | 
| Tha sssf8lp O05 ahi sere8 95 % 10280 10210 | 00644 | 00929 6 73 | 
FIRST FORMIC | : 
Lk cnspevtty Ue th vat, BGOni ‘. | 1°0240 | 171130 | 0-0702 °] 0-1013. |" " 5-63 
ALDEHYDE | | | 
(13, | 0054 ~- 345 £ | 10252 | 09736 | 00627 | 00647 | 5-78 
PERIOD. | | | | 
P14 4, | 0°05 | 270 5 1.0300} 0-7619 | 0:0490 | 00506 | 527 
| | | | i 
(4 005) 336 a | 10805 | 0-9453 | 0°0608 | 0-0628 6°53 
| | 
| Vi Sa ae aes eon eae i na cic i= | 9 = === # 
| Total | 7days.| 0°35 2,275 67202 | 04273 | 05458 | 42:80 
| | | 
|Average| I day.| 0-05 | 325 | 10282 | 0-9600 | 0°0610 | o-O779 6°12 
— baal ~ — = 
| 161V. | 0-1 345 | Acid. 1-0220 0-9736 0-0627 0-0647 517 | 
| 17 ey pl Ont 410.) | Wolo! wig: A1-0215 || 11870s\/e00745 | 00769 Se R5-62 | 
| is. .lelegnt 395 3 10226 | 11755 | 0-0729 | 01185 | 6-01 
SECOND | | | 
| Mid 24) O41 380 " 10245 | 1:1131 | 00702 | 071140 673 | 
FORMIC 
| | 20 | O-1 280 - 10280 | 08332 | 00517 | 0-0840 5°35 {| 
ALDEHYDE. | | 
| 7 EC pa 380 8 10255 | 1:1131 | 0°0702 | 01140 | > 6:29 
PERIOD. 
22 ,, | Ol 275 a 10293 | 0:8183 | 0-0508 | 0-0825 5 59 
Total | 7 days. | 0°7 263 7'1838 0°4530 0°6546 40-96 
Average] 1 day. | 0:1 323 | 10247 | 10262 | 00647 | 0°0935 | 5-85 
| 93 IV. 395 | Acid. 10276 | 0'8998 | 00536 | 0-0593 
| Mins 495 J 10180 | 11276 | 00672 | 0:0743 
25 Pi ah Naat 10275 | 09337 | 00537 | 00615 
AFTER 26 535 53 10190 | 1:2184 | 0:0726 | 0-0803 
PERIOD. 27 ” 480 » 1:0210 1:0934 0:0652 00720 
28 «= 4 560 a 10190 | 12710 | 00795 | 0-0420 
29, 455 z 10200 | 1:0330 | 0-0646 | 00341 
| Total | 7 days. 3,330 75769 04584 04235. 
‘Average| 7 day. | 476 | 10216 | 10824 |! 00655 | 0:0605 6-57 
| | 
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CHILD B.—TABLE III. 








































































































| FACES. | . PHOSPHORUS. _ FAT. 
“area paeeaA peor Nitxo- Body |—— SEEICER Ey TCE Ces aes SS 
| en of |Balance.| Weight. tho | 
eee) Water ; Nitro- | Food k | 
Moist. Dry. | 7 gen. , 8 | Urine. Feces. Food. |Balance.) Feces. | Food. Balance. 
per tad” | | | | | | 
3 1 | 
| :: an or: cat ? 
| : | | 
85 1 195) 771 | 124°) 715 | +133 | 17-21 | 08092; 03918 | 114 | - 0:06} 487 | 45°85 |+ 40-98 
| ) | SF | / / ) 
7 | 22) 686 | O14 | 7-40 | +2°34' 0°8568 | 0-0454 | 1:20 | +030) 056 | 48-10 |4+ 47-54 
56 | 130 | 768 | 085 | 7-40 | 40°52 | | 0°5413 | 0-2681 | 120 | +039) 2°33 | 48°10 |+ 4477 
j | é | 
H1l2 | 215 | 80-8 | 124 | 7-44.) +359] | 0-2082 | 05215 | 107 | + 0-34 5°59 | 45-00 |+ 39-41 
—}—] — | = | m9 | -257 | 07495; — | 101 | +026; — | -38-98 |+ 38-98 
| i | | { 
57 | 154| 73:0 | 089 801 | +1-03 | | 04994 | 03736} 1:01 | +014) 4-01 | 40°90 |+ 36-89 
=) —} —> {+ | 9:17 | 42:35] 1727 | 05074) — | 105 | +045) — | 40-96 |+ 40-98 
or, eee oR Cae / | ea ees Wh Be 
317 | 716 4°36 | 53°76 +859! Total 4-268 | 16004 7-68 | + 0-82) 18°36 | 307-89 + 289°53 
| | Gain | | 
os wal eh an me a a ea ew eg, 06088 | 02286 | 1:09 | + 0:26| 262 | 43-98 \+ 41°36 
! | | ! | ! u | 
| | | | | | | 
9 | 30| 667 | 022 | 882 | +258; 17-27 | 0-4596 | 00798} 1:04 | +050) O71 | 43°72 |+ 43-01 
| | | | | | | | | | | 
39 | 80) 795 | 057 | 882 ) +143) | 0.4979 | 02128 | 1:04 | + 0:33; 1:90 | 43°72 |+ 41°82 
| H ! | | | | \ | 
ay > i | i ] | | | | | 
| 126 | 317. |-74:8, 228. | 8°37 | -0-64 | |-0-5132 | 08432} 104 | — 032! 754 | 44-04 + 26°50 
| | | | th 
= a — | > | 806 | +243 | o-5592; — | 092 | +036; — | 41-92 |+ 41-99 
| : : | | | | | | 
Sladioue ee | 058 |. 7-84.) +148 | | 0.4982 | 0-4449| 092 | ~ 0-02) 416 | 41°92 |+ 37°76 
| | | | | | | | | | | | | 
Feet es 2 eee -ae ons. | brO-3899 |" Safar) 0:92 Lil OSSIy = § 41-6854. 42-99 
| | | | | | | | 
75-1200) Fas.| 0-67 | 7°85 | +0°63 | 0°4838 | 0°5085 | 092 9 - 0-07 | 4°75 | 4192 I+ Sia 
see Rebbes: «| i | ee Ne | | | 
| | | H | i | | | | 
330 | 802 | 4°32 | 57°61 | +1049 | | 34018 | 20892 | 680 | + 1°32, 1906 | 299°16 |+ 280 07 
| | | of 
Ay | 5 | 757 | 062 | 823 4-41-49 | 0:4859 | 0°2984.\ O97 ©) + 019|- 272 |. 4a \+- 40-01 
| | | | | | | | | | | 
ee fo. |. 85. | +2568 | | 04982",  — O92 | +042) — qf 4192 f+ 41-92 
Bar| | | | | | | | | 
100 | 245 755 | 080 | 795 | +1:33 | | 05920 | 0°6229 0:92 - 029! 582 | 4210 + 36-28 
Pere phates feisr 798+ | 41°04 | | og79o |. = | 092 | +034, — 142-10 [+ 4240 
| | | | | | | | | 
| 54 | 901 S33.) 053 | 7°95 | +0°69 | | 05579 | 02384 | 0°92, + 012) 2:25 | 42°10 |+ 39-85 
(85 | 216) 746 | 126 | 7-95 | 41°34! (0-4110 0°5722 092 -- 006 S41 4210 + 36-69 
| | | | gees | | 
TOPS IZA O31 | 7-95 |) +135 | 05579 | 01404092 | + 0-22) 183 | 42°10 + 40-77 
57 | 157) 725 | 0-92 | 8-06 | +155] 17-49 | 04037 | 0°4159 | 091 | +009) 3:93 | 42°33 + 38-40 
| 315 | 7671 | 3°82 | 55°66 | +1088! Total | 36006_ 19898 6-43 + O'84| 18-74 | 294-65 i+ 276°01 
| | Gain | | | 
45 | 108 | 758 | 054 | 795 | +156| +270} 05143 | 0:28:42 | 0:92 | +012) 268 | 42°09 + 89°48 





| { | { i i 1 { { ' 
; ’ 








50 | 116| 768 | 0-69 | 8-76 | +1:39| 17-49| 0-4298 | 02679| 101 | + 031| 253 | 42:31 (+ 39°78 
<== = 9-21 | +3-72 0°5386 |  — 101 +047) — | 42°31 + 4231 
88 | 21:3) 750 | 1:31 | 931 | +061 0°4461 | 0:5084| 1:01 | +006) 4°75 | 4153 + 36-78 
aS = |\--se0; | +298 05820; — 091 |+033/ — | 39°98 + 39-98 
51-| 124] 75°7 | 0-75 | 8-59 | +1-29 0-592 | 0-389 | 0-91 | +006| 277 | 4012 + 3735 
61 | 149! 756 | 0-89 | 859 | +0-32 0-4816 | 0°3952| 0-91 | +003) 3:32 | 40-12 ‘4 36 80 


83 16°2 81-4 0°97 8°59 +1:00 17°49 | 0:3913 | 04296 | 9-91 | + 0°09} 3°62 40°12 .+ 36°50 














| 
} 


337 76°9 4°61 61°64 | +11°01| Gain. | 3°3916 | 1°9250 6°67 | + 1°35| 16-99 306°49 + 269°50 
| 48 10°9 7U°2 0°66 8°80 -1o7 +0 | O'4845 | 0:2750 0:95 | + O19) 2°42 43°78 '+ 88°50 
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Showing the infiuence of formic aldehyde upon nitrogen and phosphorus metabolism, ete 


The results expressed in the above table are graphically represented in the following curves :— 
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; s oe 4h t i Food . ese a i ' unite 19.) 
; = SS ee erry 
: c> Bl aRE Fat Balance | | sae , 
: =| 7 a. ae ea ee a aa ar A i 
at ah | P 7h nena. (I-unit-= 1) 
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Nitrogen Metabolism. 


Appendix. 





Adopting the same method of reasoning as in Observation I. we arrive at the following results with regard 


© the nitrogen balance and assimilation. 


These are best expressed in a tabular form. 























| 
| 
a . First F.A. Second F.A. : 
ve | Fore Period. Period. Dortad! After Period. 
Nitrogen of Food - a ay - - | 7°68 8°23 7°95 8°80 
“Say )4 eS Eg gla alge eal eam inane iol 6°12 5°85 6°57 
B » Feeces - - - - er 0°62 0°62 | 0°54 we 
3 Balance - - - ou +1:28 +149 +156 + 1°57 
a! Assimilation % - - - - §9°82 | 92°46 93°21 92°50 
pt indry Meces Zr. n= | 6:0 54 5-0 6-0 





| | 





From these results we can draw the conclusion that formic aldehyde in both periods, seemed to have a 


slightly beneficial effect upon proteid assimilation. 
food assimilated. The nitrogen percentage of the faces shows a diminut 


ion. 


This is indicated bya rise in the percentage of nitrogenous 
This result may find. an 


explanation in a stimulating action of formic aldehyde upon the secretion of the digestive enzymes. 


Phosphorus Metabolism. 


The results in this connection expressed in a tabular form are as follows :— 























| | 
| 
: First F. A. Second FA. | : ; 
aes | Fore Period. Period. ale ee | After Period. 
| | 
Se Rea oii aes : 
! | | 
Phosphorus of Food - -~— - 1:09 | 0:97 0°92 | 0:95 
Penatene.) -. ie 0°4859 | 05413) | 0-48.45 
= ee | 02286 02984 | | 02842 f | ot 
5: Balance : +026 +019 | 40-12 | 40-19 
- Assimilation % - - -| 79°03 69-23 |. 69-11 | 7105 
i‘ in dry Feces %- DA 2°6 2°6 25 


| | | 














From the above table it will be seen that the absolute differences in the several periods are small. 


Neverthe- 


less if any positive conclusion may be drawn, it is in this case the formic aldehyde had a slightly depressing effect 


upon the assimilation of phosphorus as expressed by the slight increase of the phosphorus in the faces. 


Tt must 


not be overlooked that the percentage figures in this case are a very large magnification of the absolute variations 
in amount. The formic aldehyde seemed to have no influence in stimulating the breaking down of the phosphorus- 
containing substances in the body itself ; in fact there seems to be a suggestion, from the diminished amount of 
phosphorus in the urine, that it acted in the opposite direction. 


Fat Assimilation. 


As in the preceding cases, we express these results for the sake of convenience in the following table :— 











—— Fore Period. iS eee fpcene. J A. After Period. 
Fat in Food - - : - 43°98 42°73 42°09 43°78 
» 9» Heeces . - : Re - - 2°62 2°72 2°68 2°42 
» Balance - : : : - = +41°36 +40°01 + 39°43 8°50 
,» Assimilation % -- - - - - 94°05 92°63 93°63 94°47 
Mindy Feces %- - + ~- &:| 25-7 23°7 24:8 22+] 








From these figures it will be seen that the remarks we made with regard to the effect of formic aldehyde upon 
fat assimilation in Observation I. hold good in this case—viz., that there is no influence. 
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Tn so far as concerns lecithin the following figures express our result :— 

















; . . | 
i ‘ First F. A. | Second F.A. | Pe 
seen Fore Period. Period. | Deticd: After Period. 
| j : ‘Saha ee = 
Lecithin in Grammes of 100 Grammes Fat 21°09 | 22.60 14°59 | 17°30 
| | 











Formic aldehyde seems to have the same influence here as in Observation I. 


With regard to the remaining factors.of general metabolism, in this case it will be seen from the chief table 
(Table ITT.) that the quantity of urine, as in Observation Lie decreased i in the first formic aldehyde period, but that 
the influence upon tl 1e quantity of feces and their water content is less marked. In the second formic "aldehyde 
period the quantity of urine continued to be less than that of the fore period, whilst the quantity of faces and 
their water content remained practically constant. In the after period the quantity of urine increased to an 
amount exceeding that of the fore period. The quantity of feces and their water content remained also in this 
period constant. It would seem therefore, as in the former case, formic aldehyde had a tendency to cause a 
retention of water in the body. The reaction of the urine remained acid through the whole observation. The 
The wre acid excretion diminished to some extent in the formic aldehyde period, while the total nitrogen and the 
total sulphuric acid remained practically unaffected. If the slightness of the changes do not preclude us from 
drawing any conclusions at all, we should infer that in this case formic aldehyde exerted a specific action apon 
either the formation or retention of uric acid. The result in this case is the more interesting in that this child 
seemed to belong to the uric acid type. Under the influence of formic aldehyde the ethereal sulphates of the urine 
underwent a slight diminution ; this was more pronounced than in Observation I. There seemed, however, to be 
practically no aciion upon intestinal putrefaction. We are the more entitled to draw this conclusion as the 
indoxyl reaction was equally intense throughout the whole observation. The body weeght as in the former 
observation went up in the formic aldehyde period and remained constant in the after period. The increase in the 
formic aldehyde periods must be ascribed rather to a retention of water than to actual growth. We may epitomise 
the above observations in tabular form as follows :— 





























TaBLE IIa. 
Nitrogen % WN. Phosphorus | % P. in | Fat | % Fat ah ae 
pra | Assimilation | in Dry | Assimilation Dry — Assimilation in Dry Ao ects 
% | Feeces. oh | Feeees. | of | Feeees..) 0B 1) ee 
| | | | | 
a ewan et. eae wea: om ie | | 
Fore Period - -—- o142.. | Gi | U8SNOd*. (S20 | 03-90 uumemene | 167 | 64 
First F.A. Period- — - 91-22 Be | ois F255 21 9296 | 26 | 165 64 
Second F.A. Period - 91:99 59 TAR0r-e8 | 23 |. 94-30 | Sieh 169 61 
| 
After Period - - : 92°38 iC Sea 73°24 233). 4 92°93 : 28-7 15°5 é1 





A Inorganic SO, 
‘Bik TiBtheneal SO, 
N 





ee _ Nitrogen of Urine, 


= [———_ measuring the degree of proteid metabolism. 
So, SO, of Urine 2 = P : 





Observation ITi?,—Child C. 


This child was a‘delicate girl, aged four years ; she was convalescent from pneumonia, and was, as compared with 
the other children, ill nourished, and poorly developed. Her weight was 15 kilos. She consumed daily 290 g. of 
bread, 550 cc. of milk, 20 g. of butter, 30 g. of meat, 50 g. of apple compote, 10 g. of sugar, 50 cc. of water, 5 g. of 
toffee. The observation lasted for twenty- -one days ; seven days were used as fore period, seven days as formic 
aldehyde period, and seven days as after period. The method of administering the formic aldehyde was the same | 
as in the previous observations, but it was given in this case throughout in a concentration of 1 in 5,000 of milk, 
occasionally some of the formic aldehyde was given in the meat; the total food was formalised to the extent of 
{ in 9,000. The total quantity given per diem was 0°'l g. The child’s general health and behaviour did not seem to 
be affected in any way throughout the whole observation. 
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The results expressed in the table on pages 330 and 331 are graphically represented in the following curves :— 


Curve V. 
Showing the influence of formic aldehyde upon phosphorus and nitrogen inetabolism. 
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Curve V1. 


Showing the influence of formic aldehyde upon fat assimilation and upon the quantity of urine and feces.” 
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The analytical results obtained throughout this observation are recorded in the following tabie :— 
3017. flat, 
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Appendix. 
Cuitp C.—Tase LY. 
| URINE. 
| 
‘R ‘ ——=— |) Date, A ) 
PERIOD | ate. | Dose oe Total Ethereal = 
/ tity.| Reaction. | RPS | Sulphuric | Sulphuri : Nitrogen. 
| | Quan 1by e€action Gravity. ear, Bey. Acid. rogen 
: - | 
/.18 IV. | 265 Acid. | 1:0260 0°8326 0-0684 0°1187 4°62 
119 ,; 245 + 1:0288 0:7618 0.0632 | 0:1097 4°76 
20 ,, 275 _ 1-0287 0°8640 0:0709 071232 | 4:86 
| | | 
FORE Ol. og 280 ie | 10292 0:8798 | 0:0722 0712538 | 4°72 
PERIOD. | | | | 
| 225, 205 i | 1:0316 0°6441 00529 01918 4:20 
OS ry: 330 » | 1:0300 | 08038 0-0498 0°1795 5:83 
9 ,, 305 | _ 10250 0°7430 0:0461 01659 4°86 
| 
| ere | ‘ —. | tc & bie ae 
Total |7 days. | 1,905 | 55291 04235 | 10141 | 33°85 
| | | 
Average) 7 day. | 258 | 1:0282 | 0:7898 0:0605 0*1306 484 
| | 
| | 
| | | | 
| | 
| 25 IV. | 0-1 360 Amphoterie.| 1:0270 0 8769 0:0544 01958 5°64 
126 ,, | OL 250 Acid. 1:0190 06090 0:0378 01360 3-21 
| | : 
FORMIC OT care 50") 420 Amphoterie.| 1:0180 1:0208 | 0°0634 02285 5:33 
ALDEHYDE | | 
PERIOD. (28a, | 04. 335 5 1-0250 0-348 | 0°0556 0.1715 5°84 
| 20 ee Od 340 | = 1:0230 0°8473 0:0564 0'1740 5:13 
on 260 es 1:0180 0°6479 0 0432 0°1331 2°89 
| 
| vl isWied, O78 415. |. . Acid. 10250 1-0340 0-0689 02124 7°88 
| Total | 7days.| 0°7 | 2,380 | 58707 | 03797 | 12513 | 35°92 
Average, 1 day. |) OF 340 1°0221 08386 0°05 42 OTST, tay is 
| | 
| 2 V. 300 Acid. 10281 | 09141 | 0-0609 | 0:1008 5-24 
3%, 275  ‘'Amphoteric.| 1:0272 0'8379 0:0558 0-0924 4-92 
lard 3, 280 ‘3 1:0286 0°8532 0-0568 00940 5°68 
AFTER | 
PERIOD. ia See 270 aS 10293 0°8227 0-0548 0:0907 501 
6 ys 260 Acid. 1:0293 0°7922 0:0528 0.0874 6°57 
ty 210 |Amphoteric.| 1°0276 | 0:7757 | 0:0379 | 0-0189 3°81 
totes, 255 7 1:0318 09227 0-0450 0 0229 5°80 
| Total | 7 days. | 1,850 59°185 03640 0°5071 37-03 
Average! 1 day. 264 10288 08455 00520 00724 5:29 
| 
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FAICES. PHOSPHORUS. FAT. 
| Nitro- | 
F | gen of | Balance. eet ) | 
, Water | Nitro- | Food. gi) Saag ges 
Moist.| Dry. 9 gen Urine. | Freces. | Food. eer Feces. | Food. |Balance. 
; (>) by | . 
| lL | | | | | 
97 140 856 0°89 | 6°35 | +0°84 | 15°06 0°4123 | 0:2915 0°79 +009 | 2:94 38 90 _+ 35°96 
| | | 
—- —);) > a 6°35 | +1:59 | 0°3813 — 0°79 +041) — 38 90 + 38 90 
| | i H | | 
63 125 | 802 080 | 6°35 | +0°69 | 04279 02602 0-79 +0°10 2°63 38°90 | + 36°27 
. . . | 
pest Viicnch_ ee! erie OBB I4 4p 1-63. | 04857; — | 0-79 | +035| — | 3890/4 38-90 
| 
100 = 200 | 80:0 1:27 6:44 +0°97 | 0°3189 | 04164 | 0°78 +0°04 | 4:20 39°04 | + 34°84 
\ | | | | 
75 bey | 83:1 0-82 7°36 +0°71 | 0°3683 | 0°2644 0°86 +0°23 2°67 39 02° + +36°35 
— — fe ie 736 © | 2°50 1s 1512.4 03402) » -— 0°86 #0521.) — 39 02 + 39°02 
385. | 59-2. | 378 | 46:56 +893 | +60g. | 26846 | 12325) 566 | +174 | 1244 | 272-68  +260-24 
48 | 84) 823 | O54 | 665 | +127 | Gain | 0:3835 | 0-1760| O81 | +085 | 177 | 38-95 | + 87-18 
| | } | 
| | 
| 
54 | 157} 72:8 | 0-84 | 7-45 | +0-97| 15°12 | 0-4016 | 0°3532| 0-86 | +011 3°37 | 3831/4 34-74 
Hi 15-0 80°5 0°81 6°89 +2°87 | | 02790 | 0°3375 078 +016 | 3:41 3ia2)| = 33.91 
| | |- 
69 116 83:2 0°63 6°89 | +0:93 0°4687 | 0:2610 0:78 +0°05 | 2°63 37°46 | + 34°83 
37 10°3 JESS 0 56 6 89 +0°49 | 0°4559 | 0:2317 0-78 +009 | 2:34 37°46 | + 35°12 
136 21°9 83 9 1°32 6°89 +0°44 0°4637 | 0°4861 078 —-0:17 | 4°98 37°46 | + 32°48 
| | | : 
35 hs 78'6 0°45 7°05 +3°71 | 0°3546 | 0°1664 0°78 +0 26 HF 37°56 | + 35°85 
74 13°5 81°8 0°81 7:05 — 1°64 | 15°40 | 0°5660 | 0:2996 | 0:78 | -—0:09 | 3:07 37°56 | + 34:49 
| | | 
| | | | | i | 
482 95°5 542 | 49-1] +777 | +2809. | 2°9895 | 2°1355 5°54 +0°41 | 21°71 26871352 241 °42 
| 
69 Te. 80°3 O77, 7°OL +1°11 | Gain O'-4270 | 0:8050 0-79 + 0°06 | C10 87°59 | + 84:49 
| 
21 4°4 79-0 0:30 7°08 +154 |) 15°40 04119 | 05114) 0°78 —0'14 0°89 37°56 | + 36°67 
1138 22 -() | 80°5 1:49 7:08 + 0°67 0°3774 | 0°1023 | 0°78 +0°30 3°16 37°56 | + 34°40 
| 
93 | 36! S71 | 021 | 7-06 | 41-17 0-3843 | 09736 084 | -0°52) 068 | 36-20 + 35-52 
105 18°1 82:7 1:07 6:92 + 0°85 03705 | 0:4895 0°84 — 0°02 3°43 45°78 | + 42°35 
47 85 81-9 0°51 6:92 -—0'16 03568 | 0:2299 | 0°84 +025 161 45°78 | + 44°17 
87 13:9 84:0 0°83 6°92. | 42°28 | 0°3533 | 0°3759 | 0°84 +0°11 2°63 45°78 | + 43:15. 
| 
31 | 66| 787. 039 | 697 | +078) 15-62 | 0498901785) OSL | +023] 125 | 45-78 | + 44-08 
. | | } | 
| “hie | 
432 | 77-1 | 480 | 48°95 | +713 +2209.) 26831 | 29611 | 76 | +0-22 | 13°65 | 204-44 | +280°79 
62.| 110| 819 | 068 | 699 | +1:09| Gain | 08858 | 64087 | 0°82 | +008) 1:95 | 4206/4 4o-1L 
r | | | 
| ‘ { 
ere eee ee 
Tr2— 
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Nitrogen Metabolism. 


Following the same methods as before, the results in this connection are expressed in tabular form as 
fellows :— 





- —— 








at |» Fore Period. | FA. Period. After Period. 
Nitrogen in Food per diem - - - - 6°65 . 701 : 6-99 
” >” Urine ” 3 . * = = ae . 5°13) 5°29) 
- >, Keeces 5, ap - - - - 0-54 ) 0 77) ) 0-68 | 
>>  palance |,; . . - - : +127 : =o S| +102 
Assimilation Y (=~ 7 Pee 91-88 ) 89-01 90-27 
i in dry Feces Z - - : - 2 6-4 ; 57 . 62 





From these figures, speaking generally, we cannot say that the nitrogenous metabolism was to any extent 


affected. The quantity of nitrogen in the feces, however, was certainly increased, and the effect seemed to be prolonged 
into the after period. The difference in absolute quantity as compared to the fore period is, however, very small 
(0°23 grammes in the formic aldehyde period, and 0°14 grammes in the after period). If one were to regard this 
result superficially, one would be tempted to at once draw the conclusion that formic aldehyde in this proportion, 
viz., 1 in 5,000, had rendered the proteid constituents of the food less digestible. Upon closer inspection, however, 
it seems that this increase of nitrogen in the feces is rather to be explained by formic aldehyde exerting a slight 
irritant action upon the intestine, involving an increased shedding of epithelial cells. We are brought to this 
conclusion by the fact that the total quantity of the feeces was increased, and that the effect was prolonged into the 
after period. In this connection, however, we must not overlook the possibility of formic aldehyde exerting an 
inhibitory action upon the secretion of the digestive enzymes. As we shall discuss this later in another connection 
we shall say nothing further about it here. 
Phosphorus Metabolism. . 


The results in this connection expressed in a tabular form are as follows :— 














zee Fere Period. F, A. Period. After Period. 
Phosphorus of Food perdiem - - -~— - | 0°81 0-79: ) ~ oF 
~ S Urine 9 ieee “2ha = ee 03835 } ; 0-427) | 03833) 
- Vee So cee “Sty. Fee 0-1760{ 03050 | 0 4087 | 
a Balance.) - Se ec oh er +0-25 +0-06 . +0-08 
P: Acdimulation Ss! ey oe 78-28 61°89 50°16 
= in dry Feces % - - - . | 271 ) 22 | 3°7 


| 





From these figures we come to the conclusion that the phosphorus balance, although approaching nearer to the 
equilibrium during the formic aldehyde, and after period, never actually reached it, and hence cannot be considered 
to have been seriously affeeted. On the other hand, reasoning from the increased amount of phosphorus in the 
feeces, there can be no doubt that, speaking generally, the phosphorus of the food has not been assimilated 
during the formic aldehyde and after periods, to the same extent as during the fore period. Further, taking 
into consideration the increased amount of phosphorus in the urine during the formic aldehyde period, along 
with the diminished assimilation and the fact that the phosphorus in the food remained constant, formic alde- 
hyde seemed to exert a slight stimulating action upon the breaking down of the body proteids rich in phosphorus. 

As this case affords the first example of tangible increase in the phosphorus of the feces, we examined it more 
carefully. Keeping.in mind the results of the experiments zm vitro, a probable explanation appeared to be 
that the formalisation of the proteid constituents of the food had rendered them less susceptible to the action of 
the pancreatic secretion. It must be remembered, however, in this connection that the pancreatic juice acts upon 
the residue of gastric digestion, the phosphorus containing compounds of which are chiefly nucleo-proteids and 
nucleo-albumins. An indication of the extent to which pancreatic digestion was deranged would be given by an 
estimation of the nucleo-proteid and nucleo-albumin phosphorus in the feces. This we proceeded to do, following 
generally the method described by Knopfelmacher! and modified by Muller. It must be noted at once, however, 
that this method is not an absolute analytical one, but simply comparative.’ 

Another possible explanation of the increased amount of phosphorus in the feces would be an increased excre- 
tion of lecithin with them. Our attention was drawn to the possibility of this explanation by the fact, as will be 
seen later, that the substances soluble in ether in the feeces were actually increased during the formic aldehyde 
period. We proceeded, therefore, to estimate the phosphorus due to lecithin, and found it, contrary to our expec- 
tation, to have considerably decreased during the formic aldehyde period. 

Having obtained the figures for phosphorus due to lecithin and due to nucleo-proteids, we were enabled, by 
subtraction of their sum from the total phosphorus, to obtain a phosphorus value representing in all probability 
inorganic phosphorus. 








1 Wiener klin. Wochenschr., 1898, no. 45. ° Zeitschr. f. Biologie, 1900, p. 451. 

* The feces (about 5 g.) freed from fat were ground up with 200 ce. of dilute HCl, containing some tannic acid, 
to fix the nucleo-proteid phosphorus. After twenty-four hours standing the mixture was filtered, and washed with the 
tannic acid HC]. solution till 190 ec. of the washings contained no trace of phosphoric acid. Phosphorus was then 
estimated in the residue by Neumann’s method, described under general methods. 
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These results in a tabular form are as follows :— 














: 1 2 E . . 

—— | Total P. ‘eee qd *. Lecithin P. | — Inorganic P. 
Fore Period -~ - Spend 0-1760 0-0085 00226 071459 
Formic Aldehyde Period - - - - 03050 0-0178 00086 02786 
1 eS seer 0-4087 0-0149 0-0264 | 0-3674 


| 


) 











It will be seen from the above table that the nucleo-proteids of the feecesas measured by their phosphorus 
content are increased, and from this we are justified in concluding that formic aldehyde has exerted some influence 
upon their digestion. Since this effect is continued into the after period, the conclusion seems justified that it is 
due rather to a specific action upon the secretion of the pancreatic enzymes than to a diminished digestibility of 
the food. Whatever explanation of the increase in nucleo-proteids we may adopt, this latter is not sufficient of 
itself to explain the actual increase in the total phosphorus ; much less does the lecithin afford an explanation of 
this. We are forced, therefore, to assume that the increased phosphorus excretion is due mainly to an increased 
excretion of what we have termed inorganic phosphorus. A further confirmation of this conclusion would be 
found in an increased excretion by the feces of those bases with which phosphoric acid is usually combined in an 
insoluble form—viz., calcium and magnesium. A quantitative analysis of the feces in this respect showed an 
actual increase, proportional to that of the inorganic phosphorus, in these bases during the formic aldehyde and 
after periods. The results are expressed in the following table :— 

| / | 
Absolute Amount. 














% Ash of | % Cad % MgO 
) Feces. CaO MgO of Asb. of Ash. 
per diem. perdiem. | 
| 
| | | | 

Fore Period (ees 22°11 0°6654 ) 0-0674 3°58 0-36 
/ 

Formic Aldehyde Period - -| 32°51 12139 | 0°1162 | 3°96 0°38 
| 

After Period 7a >) | 20°77 0-8688 | 0-0829 3°84 0°36 





Taking all these results into consideration, we should be inclined to conclude that the increase of phosphorus 
in the feces depends upon an increase in inorganic phosphorus, due to the co-operation of two causes. Firstly, 
to a stimulating action exerted by formic aldehyde, or, more probably, formic acid, upon the intestinal secretion ; 
and, secondly, to a less extent, to an increased splitting up of lecithin and the transformation of the glycero- 
phosphoric acid produced into insoluble phosphates.? 

In this instance we thought the phosphorus metabolism sufficiently interesting to have its results in- 

orporated in a curve. 


Curve VII. 
Representing graphically the phosphorus metabolism under formic aldehyde in a delicate child. 


a} (1 Unit =1dg) 
1 (1 Unit = 10%) 

(1 Unil =| dg.) 

(1 Unit = 1 dq.) 

(1 Unit=1 dg.) 

(1 Unit = 1cq) 
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1 Noel Paton (Journ. of Physiol., 1900) found that the calcium salt of glycero-phosphoric acid administered to a goat 
was excreted in the feces as inorganic phosphate 
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Fat Assimilation. 


The results are, as in former cases, represented in tabular form :— 

















| 
oe Fore Period. | F.A. Period. After Pericd. 
| : 
Fatih Food 2. - SD, 38-95 37°59" t = 48-06 
iy. "encee MM ce aye ra = Ree ee 177 | 3-10 1-95 
; Balance - : : - : - - + 37°18 | + 34°49 +40°11- 
» Assimilation%  - : - - 2 2 | 95°46 | 91°75 95°37 
| | 
» indry Feces % - - - - - - PAN | 229 1777 














It will be seen from these figures that formic aldehyde interfered in this case with the assimilation of the fat 
of the food. The interference did not extend into the after period. From this latter fact we may conclude that 


. in this case formic aldehyde exerted a specific action upon the fat splitting enzyme of the pancreas. 


With regard to lecithin, we have already given the phosphorus corresponding to the lecithin, but following 
our previous procedure we now give the percentage of lecithin in the total fat. 





= Fore Period. F.A. Period. After Period. 





=I 
bo 
or 


Lecithin in grammes of 100 grammes fat - - - 21°15 24°77 











In this case the effect on the lecithin excretion is most marked. We are inclined to ascribe this decrease and 
that which took place in the other cases to formic aldehyde having exerted a stimulating effect upon the lecithin 
splitting ferment of the pancreas, which according to Bokai' splits up lecithin into glycero-phosphoric acid, free — 
fatty acids and cholin. That the decreased excretion of lecithin is not due to a retention of lecithin in the body bya 
direct aborption of it as such, may be concluded from the phosphorus balance. 


On referring to the chief table, we see that the quantity of wrine in this case was increased, in the formic 
aldehyde period, an exactly opposite effect to that observed elsewhere. The specific gravity of the urine fell during 
this period. With regard to the excretion of wric acid, also an opposite effect was produced, viz., an increase. As 
in the after period the av erage uric acid figure fell below the fore period level, we infer that either a dissolving out 
of uric acid from the tissues took place under formic aldehyde, or a stimulated production of it. The ‘total 
sulphuric acid excretion was somewhat increased both during the formic aldehyde and the after periods ; this 
together with a slightly increased total nitrogen excretion, suggest an effect upon general proteid katabolism in the 
inverse sense to that observed in Child A. The decrease in ethereal sulphuric acid is too small to enable us to draw 
any conclusions other than negative ones from it. The indoxyl test remained constant through the whole obser- 
vation. During the formic aldehyde and the after period the body wecght increased, and this cannot be explained 
in this case, as in the preceding ones, by a retention of water in the body. This latter occurrence, together with 
the fact that the general health of the child remained unaffected during the formic aldehyde period, must tend to 
minimise any adverse deductions which may be made from the above results. 


These observations may be summarised in tabular form as follows :— 


TABLE LVA. 





























| | | | 
Nitrogen IN: Phosphorus | Pig | Fat | % Fat m = 
a | Assimilation | _ of Assimilation indry | Assimilation 1 dry A N 
| %, Feeces. %, | Feeces. | % Feces. ee SO, 
| | | 
| | | 
here 1 | Ns 
pas: | 
Fore Period - - - | 91°88 | 64 78°28 Fe Uk 95°46 | S20 <0 6:1 
| | | | 
/ | H ! | | 
Formic Aldehyde Period | 89°01 Dy 61°39 nN? sew | 41°75 | 22°9 145 671 
| | | | | 
AfterPeriod - - 90°27 6-2 50°16 3°7 | 95:37.. lune 15°8 6+ 
| | 











Cal 


A _ Inorganic SO, 
B Ethereal SO, 
ae Nitrogen of Urine 


SO, = -SO, of Urine » measuring the degree of proteid metabolism, 


Kt 











Zeitschr. f. physiol. Chem., 1877, i., p. 162. 
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Before proceeding to draw our general conclusions, for the sake of reference, we give in one diagram the 
results of the three observations expressed graphically, as far as regards the influence of formic aldehyde upon 


nitrogen, phosphorus, and fat assimilation, and 


ody weight. 


Curve VITTI. 


howing the influence of formic aldehyde upon the body weight and upon the nitrogen, phosphorus, and fat 
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assimilation of three children. 
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————> Baty Weight kg. 
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General Conclusions. 


(1.) In healthy children formic aldehyde administered with the food in doses up to 1 : 5,000 in milk or 1 : 9,000 in 
total food and drink exerted no appreciable effect on the nitrogen or phosphorus metabolism, or fat assimilation. 

The analytical figures suggest, however, that formic aldehyde has a tendency to diminish phosphorus and fat 
assimilation, and hence it may be inferred that in larger doses, or if continued for a longer period, it would act in 
this direction. This effect is referable to an influence upon pancreatic digestion. 

(2.) In healthy children formic aldehyde in the above doses produces a retention of water in the body. 

(3.) In a delicate child formic aldehyde in the above maximum dose had a chemically measurable deleterious 
effect upon the nitrogen, phosphorus and fat assimilation, again referable to an action upon the pancreatic digestion, 
combined with a slight intestinal irritant action. There was a slight tendency to stimulate the katabolism of 
proteid material. 

(4.) In a delicate child formic aldehyde increased the volume of urine and the weight of feces. 

(5.) In all cases the excretion of lecithin in the feeces was diminished under the influence of formic aldehyde. 
This effect is probably referable to a stimulating action of formic aldehyde on the lecithin-splitting ferment of the 
pancreas. 

(6.) In no instance did formic aldehyde exert any appreciable intestinal antiseptic action. 


(7.) In no instance was there any influence on the general health or well-being of the children. 
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APPENDIX No. VII. (c). 


REPORT ON THE INFLUENCE OF BORIC ACID AND BORAX UPON THE GENERAL 
METABOLISM OF CHILDREN ; HANDED IN BY PROFESSOR TUNNICLIFFE, BEING A SERIES 
OF OBSERVATIONS MADE BY HIM IN CONJUNCTION WITH DR, OTTO ROSENHEIM, 








Both boric acid and borax are extensively used as food preservatives, and much interest attaches to the 
question of their influence, if any, upon the general nutrition of the consumer, especially children. Although this 
method of preserving food has existed for a comparatively long period, there seems no agreement as to the harm- 
fulness or otherwise of these substances when taken with a mixed diet. 

The method most valuable for affording us reliable data upon which to base conclusions in this connection is 
that of comparative metabolic observations on the human subject, extending over a considerable period, and this 
method we have adopted. 

Before entering fully into our own work in this direction, we shall briefly criticise the data from which up to 
the present the conclusions concerning the harmfulness or otherwise of boric acid and borax as food preservatives 
have been. based. 


Taterature.—The literature may be summarised as consisting of (I.) experiments made on the influence of these 
substances upon digestions 7 vitro ; (L{.) experiments made on animals as to the effect of prolonged small doses 
upon their general health and metabolism ; (III.) general action on man, and one metabolic experiment made on 
one man, 


1. Experiments made upon the influence of boric acid and borax upon digestions 7m wtro. 


Comparative qualitative experiments have been carried out in this connection by Hehner', Weber’, F. J. 
Allen*, Cripps‘, Leffmann’®, Liebreich®, Halliburton’. Quantitative experiments have also been made by 
Chittenden*, Maybery and Goldsmith’, Rideal and Foulerton’, and Liebreich". 


The outcome of the quantitative experiments, which confirm the qualitative ones, may shortly be summarised 
as follows :— 


Salivary Digestion.—Borid acid favours the amylolitic action of saliva (Chittenden). Borax, on the other 
hand, has an inhibitory action on the conversion of starch by saliva (Weber, Chittenden, Rideal and Foulerton, 
Liebreich), This latter effect is shown by Liebreich to be an alkali action. 


Rennet Action.—Boric acid either has no influence upon the action of rennet upon milk (Cripps, Halliburton) 
or hastens it (F. J. Allen). Borax, according to the concentration, delays or prevents rennet action (F. J. Allen, 
Halliburton). By the addition of small quantities of calcium chloride, however, the rennet action takes place in 
the ein of borax (Allen). It is interesting in this connection to note that sodium chloride has the same action 
as borax”. 


Gastric Digestion.—Boric acid in large doses favours gastric proteolysis (Chittenden). Borax in small doses 
has also a slight stimulating action (Chittenden, Rideal and Foulerton), whilst in large doses, proportionally to the 
increasing alkalinity, it has a retarding effect (Chittenden). 


Pancreatic Digestion.—(a) Proteolysis. Borax in small and large doses, proportionately to its concentration, 
stimulates markedly pancreatic proteolysis (Chittenden). Boric acid (and boric mixture) have a distinct inhibitory 
action. (b) Amylolysis. Borax mixture exerts a retarding action on the conversion of starch by commercial 
pancreatic extract (Rideal and foulerton). Borax itself has a slight retarding action, whilst boric acid has no 
action (Liebreich). R hl ame 

The results of the above observers seem to justify the conelusion that (the radicle of) boric acid and borax as 
such exerts mo specific action, the effect in each case being referable to the acid, or alkali moiety, all digestions 
taking place in an acid medium being inhibited by borax, those occurring in an alkaline medium by boric acid. 


Il. EBxperiments made upon Animals.—(a) Effect of prolonged small doses. Animals have been fed for 
different periods with food containing various quantities of borax and boric acid by several observers— 
(Neumann, Annett!, Rideal!®, Liebreich!”). The outcome of these experiments is shortly that;boric acid and borax 
given in ea doses for prolonged periods has no influence on the general health of animals (Neumann, Rideal, 
Liebreich). i 

ess an doses (10 grammes or more, according to body weight) produced transient nausea and vomiting. 

To elucidate the question of the effect of boric acid upon young animals’ a series of experiments were made 
upon young sucking pigs by A. D. Hall and H. 8. Hammond, in collaboration with ourselves, at the South- 
Eastern Agricultural College, Wye. These observations* show that 0°2 to 2°4 grammes boric acid per diem, 
continued for seven weeks, added to a mixed weighed diet, had no influence upon the live weight, growth, and 
general health of the animals. 


(b) Metabolic experiments on animals have been made by Cyon™, Gruber”, Chittenden and Gies*!, and Liebreich” 








1 Analyst, 1891, p. 126. 2 Journal Americ. Chem. Soc., 1892, p. 4. 

3 Lancet, 1896 (i.), p. 1516. 4 Analyst, 1897, xxii., p. 182. 

> Journ. Franklin Inst., 1899, p. 103. 6 Vierteljahrschr. gerichtl. Medicin, 1900, p. 83. 
7 Brit. Med. Journ., 1900, ii., 1. . 8 Dietetic and Hygienic Gazette, 1893, p. 25. 

® Journ Amer. Chem, Soc., 1897, p. 889. 10 Public Health, 1899, No. 3, p. 554. 

" Loe. cit. 12 Ringer, Journ. of Physiol. 1895, p. 425. 


1 Maybery and Goldsmith’s results, apparently in conflict with the above statement, are, however, vitiated by the 
variation in their control experiments. ; ie 
14 Arch. f. exp. Path., ii. Pharm., 1881, p. 149. 15 Lancet, 1899, ii., p. 1282. 
16 Lancet, 1900, i., p. 228. 17 Loe. cit. ’ oer 
18 The oe rppeee of Annett (loc. cit.) in this regard cannot be considered conclusive. Vide Liebretch (Lancet, 1900, 
i., 13) and Rideal (loc. cit.). , ; ; 
: : Comptes rendus, 1878, T. 1xxxvii., p. 848. 20 Zeitschr. f. Biologie, 1880, p. 193. 


21 American Journ. of Physiol., 1898, p. 1. 2 Loe. cit. 
* These adr cations will be published in extenso elsewhere. 
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Chittenden and Gies’s experiments are very complete and accurate, and in their paper will be found a detailed 
criticism of the earlier less complete work. The chief conclusions from Chittenden and Gies’s work are best given 
in their own words shortly as follows :— 


Moderate doses of borax up to 5 grammes per day, when continued for some time, are- without influence upon 
proteid metabolism and do not exert any general nutritional changes of the body. Large doses of borax, 5-10 
grammes daily, have a direct stimulating effect upon proteid metabolism. They tend to retard somewhat the 
assimilation of proteid and fatty foods, increasing notably the weight of the feeces and their contents of nitrogen 
and fat. 

Boric acid in doses up to 3 grammes per day is practically without influence upon proteid metabolism and 
general nutrition. 1 

Neither boric acid nor borax affects intestinal putrefaction. 

Liebriech’s experiment with borax on a dog confirmed Chittenden. and Gies’s results. 


III. General action on Man, &e. 


There is abundant evidence that boric acid and borax can be taken by man in considerable doses over long 
periods in the food or by itself, without producing any toxic effect! It is also, however, definitely established 
that in certain patients medicinal doses (1 gramme two or three times a day) give rise to transient erythematous 
eruptions after relatively short periods. It1is, however, to be noted that these eruptions were, so far as we are 
aware, invariably produced by the use of boric acid or borax as a drug, no case being reported of the occurrence 
of rashes caused by these substances in food. How far these rashes depend on idiosyncrasy and are comparable 
to those produced by shell-fish, strawberries, &c., is outside our purpose to discuss here. 

The only metabolic experiment made on man published up till now is one by Forster.? The action of boric 
acid alone on one man was examined. ‘Two relatively short series of experiments were made. In the first 
3 grammes of boric acid were given daily for three days with a mixed diet. The second experiment consisted of 
two periods of two days each in which the subject, an adult man, took 1:5 and 0°5 grammes of boric acid per diem 
respectively with a milk diet. Forster’s conclusions, which appear to have been much more cautiously expressed 
by himself than by his abstractors, are that boric acid has no influence on proteid metabolism and fat assimilation. 
He found, however, that the total quantity of feeces and their nitrogen and phosphorous percentage were slightly 
increased. Forster is inclined to ascribe this to a slightly diminished assimilation, together with an increased 
epithelial and mucuous excretion from the intestine. (This latter, however, he regards as being purely hypothetical.) 
He also concludes that boric acid may possibly exert an intestinal antiseptic action, as indicated by the slight 
decrease of the ethereal sulphates in the urine. 

Lehmann, in his “ Methoden der prakt. Hygiene, 1901,” states that the results of an observation made under 
his direction by K. Mann upon the latter’s own metabolism (not yet published) did not confirm those of Forster. 


GENERAL ARRANGEMENT AND METHOD OF OUR ORSERVATIONS. 


Before entering into the details especially relevant to our own observations it might be well to recapitulate 
briefly the general principles of metabolic experiments» They consist in the exact estimation of the quantity of 
food and its various constituents during a given period and the estimation during the same period of the total 
excreta and their constituents, chiefly with regard to nitrogen, phosphorus, fat, &c. By this means we get valuable 
information with regard to the assimilation of these substances by, and their retention in the body. We should 
like to point out, however, that there is a slight fallacy in this reasoning, in that our knowledge of 
the origin of feecal nitrogen is somewhat limited. According to Praussnitz,’ the whole of the nitrogen 
in the feeces arises not from the unabsorbed nitrogen of the food, but from the intestinal secretion 
(epithelial cells, &c.). The value of the metabolic method is not to any extent affected by this, in so far 
as all nitrogen excreted by the feeces must be regarded as lost to the body, and its subtraction from the 
quantity of nitrogen ingested gives us the quantity of nitrogen retained. It must, however, be observed at 
once, as has been emphasized by Pawlow,* that the results of these experiments give us no absolute information 
with regard to the actual digestibility of any given food, in so far as we are left by them in complete ignorance 
of the amount of energy spent by the organism in producing the observed effect. Provided the organism is equal to 
the occasion an indigestible food might be as well assimilated and retained as a digestible one, but to produce this 
result an additional output of energy would be required. If this additional output of energy were relatively small 
we should probably have no indications with regard to it ; but were it relatively large, or, in other words, were the 
difference in the digestibility of the foods in question great, we should probably find that the body weight or the 
general health of the person under observation would be affected, and this effect would be the more noticeable the 
longer the period of observation, and the more sensitive the person chosen. On general principles, we thought it 
advisable to allow, from these reasons, our observations to. extend over comparatively long periods, and to take 
what were a priorz to be regarded as relatively sensitive re-agents—viz., children both robust and delicate, and to 
observe minutely during the various periods their general health and behaviour. From another standpoint children 
had, in this connection, an additional interest, on account of the fact that milk forms so large proportion of their 
diet, and it is to milk that boric acid and borax, as preservatives, are generally added. 


Our observations were made upon three children, two of whom (boys) might be regarded as typically healthy, 
and were aged 23 and 5 years, the third child (girl aged 4 years) was delicate, being convalescent from pneumonia. 
We shall refer to the children subsequently as A. B. and C. respectively. During the whole period the children 
were under our perpetual observation, and absolute control was kept over all ingesta, which were accurately weighed 
by us, and excreta which were collected in diurnal periods without loss. The general conditions of their life 
remained constant ; they were kept for some time before the “fore period” of the observation began under identical 
conditions to those obtaining during the observation ; they took each day the same amount of exercise, and their 
habits were in every respect regular. The research was carried out during the months of May and June, and 
extended in the case of B and C over a period of twenty-two days, in the case of A over one of twenty-five days. 
Each period was sub-divided into four: a fore, a boric acid, a borax, and an after period. The relative lengths of 
these periods will be seen from the tables. The children hada mixed diet. _ With regard to the quantities of 
the different food stuffs we were guided at first by the work of Camerer.® . This was subsequently modified to a 
small extent by our own observations concerning the establishment of nitrogenous equilibrium in which the 
children were approximately placed before the fore period began. Every article of food was carefully analysed, with 
regard to its percentage composition, and in no case were so-called average figures taken. 


Tn order to minimise the amount of analytical work entailed by this method the three children were supplied 
from the same stock of foods, which were taken originally in as large a quantity as was consistent with their 
keeping properties. To this end Pasteurised milk was supplied to us in bottles, each lot of bottles being taken from 
the same churn. Each lot of meat lasted for about four days, lean beef was usually taken, and the whole stock . 
minced ; a sample of this was then analysed. 





1 R. Virechow, Berl. klin. Wochenschr. No. 1, 1884, Gaucher, Bull. Med., 1890 No. 46 (quoted from Lehmann, Die 
\Methoden der prakt. Hygiene, Wiesbaden, 1901, p. 305), amongst many others. 
2 Arch. f. Hygiene, 1884, p. 75. i 
3 Zeitschr. fiir Biologie, 1897, p. 287. 4 Die Arbeit der Verduaungsdriisen, Wiesbaden, 1898. - 
® Der Stoffwechsel des Kindes, Tiibingen, 1896. . 
° For this we zre indebted to Mr. Droop Richmond of the Aylesbury Dairy Company. 
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The following table shows the percentage composition of the foods used :— Appendix 





Taste I. showing the Percentage Composition of the Foods. 






































2 7 Total - Phosphorie 
Specific Water Fat ‘, 2 Nitrogen Le Asl 
career Gravity. | 9° | of, occa aaa 9/ ite 9, 
Lactose. 

Milk T. ee eso. 0310 88°65 3:00 4°61 052 | . 0-23 0-69 
Pehl. - = - 1:0310 86°63 4.20 4.60 0°53 0°27 0°69 
with iit = 1 SEO 4290 87.61 3:10 4°94 056 0:27 0°72 

Dextrose. 

Bread T. : “ey thee == 37°90 0°14 55°97 1:20 0:16 0°79 
blk, 3 4 cul i& 37°90 0°13 55°97 1:20 0°16 0°79 
atl 1 | fe Oe = 36°90 0-18 5802 rag 3} 0°15 / 0°48 

Lactose. 

Butter I. F L - ==: 12°68 86.00 0-14 Ol . — 0°50 
ks - . - — 14.56 84.37 0°29 0°08 — 0:29 
3 SLIT. 2 - : Bes aD 43 85 69 0°16 0°19 a 051 

| | Dextrose. 

Meat I. Rl 72°35 | 2°58 338 | 0 45 1:16 
ms mine 0 - - = oe 69-22 10°23 — 3:12 0°42 1°08 
youll. - - - a 33°10 wa 2.93 — Bes: | 0°43 1H bs 
eV. - - - = Todt | 2°74 a 3°34 0°39 1°14 

Dextrose. 

Appie Compote TI. - — 63:02 — 29:84. 0:06 | 0:04. 0°33 
< ‘, IL. - | = 75°80 — 21°80 0:05 0:04 0°34 , 
m 5, Ure! 3 = 63°18 — 31:08 0°13 0°06 0-48 

Dextrose. 
Toffee - - a ee — 3:14 4°33 76:95 rol tac rneme SS coo = 














The excreta were collected without loss in twenty-four hour periods from 8 a.m. to 8 a.m., and worked up the 
same day. The feeces were weighed in their normal state each day, small quantities of acid added when necessary, 
and subsequently evaporated on a water-bath. When dry they were finely powdered and analysed. The feeces 
belonging to each period were separated by means of the administration of powdered charcoal. 


Methods of Analysis.—All nitrogen estimations were made by Gunning’s! modification of Kjeldahl’s method. 
It was found advantageous, especially in the analysis of the faeces, to add a few crystals of copper sulphate to the 
mixture of sulphuric acid and potassium sulphate, as by this means a very rapid and quiet oxidation was obtained. 
Two methods of phosphorus estimation were used. In food, feeces, and urine the total phosphorus was estimated 
by Neumann-Keller’s method?—viz., by oxidation in a Kjeldahl’s flask by means of nitric acid and ammonium 
nitrate, subsequent precipitation with molybdic solution, &c., and weighing as magnesium pyrophosphate. For the 
estimation of lecithin phosphorus in the ethereal extract of thé feeces the usual process was used (oxidation by 
means of a mixture of sodium corbonate and_ nitrate), and subsequent estimation of the phosphorus as before. 
The carbohydrates were estimated gravimetrically as dextrose or lactose by means of Fehling’s solution. The fats, 
which term includes all the ether soluble substances, were estimated by extraction in Soxhlet’s apparatus, after 
previous treatment with alcohol, according to E. V. Voit.? Lecithin was estimated by multiplying the phosphorus 
figure obtained from the filtered ethereal extract of the feces with the factor 7°27, corresponding to distearyl- 
lecithin. The Urie acid was determined. by our own modification of Hopkin’s method.‘ The total and ethereal 
sulphuric acids were estimated according to Baumann’s method.° 


Observation I. Child A. 


The child was a healthy boy, aged 24 years, weighed 15°3 kilos, and remained in good health during the whole 
observation. He consumed daily as follows :—200 grammes of bread, 550 cc. of milk, 20 grammes of butter, 30 
grammes of meat, 50 grammes of apple compote, 10 grammes of sugar, 50 cc. of water, and 5 grammes of toffee. 
This diet was well taken and adhered to throughout the experiment. The whole observation extended over twenty - 
five days, eight days being taken as a fore period, and five days as an after period. The intermediate period of 
twelve days consisted of a boric acid period of seven days and a borax period of five days. The pure substances— 
boric acid or borax, as the case may be—were added to 500 cc. of the daily milk early in the morning, and were 
administered as shown in the following table :— a Dk 


Boric Acid Period. 


3days : 05 g. per diem 1; 1000 in Milk 1: 1800 in total Food and Drink. 


3 days : 0°66 g- ” ste ond = seed OO ” = 1: 1370 ” ” 2 

1 day s lg. 9 iaieowe Dorersderm OH) ” =..1... .900 ” ” ” 
Borax Period. 

5days : 15 g. per diem = 1: 330 in Milk = 1: 600 in total Food and Drink. 


It may be-noted here that the maximum medicinal dose for this child would be 0°2 g. of boric acid and 
0°27 g. of borax, also that the quantities given are greatly in excess of those required for the preservation 


of muilk.® : ‘ 
The analytical results obtained throughout the observation are recorded in the following table :— 











1 Zeitschr. fiir analyt. Chemie, 1899, p. 89. 2 Zeitschr. fiir Physiol. Chemie, xxix., p. 151. 
re f 3 Zeitschr. fiir Biol., xxvii., p. 555. 20K: 

4 Centralbl. f. Physiol., 1897, p. 434. It has been shown by the most recent workers that the initial precipitation of 
uric acid by means of ammonium chloride is just as reliable as the more complicated method of Salkowski Ludwig when 
certain conditions are observed. Ritter. Folin, Wérner, etc. 

> Zeitschr. f. Physiol., Chem.,i., p. 70. See also Neubauer and Vogel, Analyse des Harns p, 724. 

_. § Vide Droop Richmond and Harrison, Analysts, 1900, p. 116, 
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PERIOD. 


FORE 
PERIOD. 


Taste IT. 


Showing the IyrLuENcE. of Boric Actp and Borax 





Date. | Dose. 


9 V. 
10 
11 








12 
13 
14 
15 
16 





Total | 8 days. 


Average| 1 day. 





























Nitrogen. 


452 
5°42 
515 
5°59 
5'13 
495 
4-2] 
4/11 

39 08 
4°88 





BORIC ACID 
PERIOD. 





17 V.| 0°50 
18 ,, | 0°50 
19 ,, | 0°50 
20 ,, | 0°66 
21 ,, | 0°66 
22 ,, | 0°66 
23 1:00 


Total | 7 days. 4°48 


Average| 1 day. 





URINE. 

: Total Ethereal F 

. Specific : F Uric 

Quantity. : reas Sulphuric | Sulphuric : 
Reaction, | Gravity. |~ 4 id Acid. Acid. 

240 |Amphoteric.| 1°0290 0°6875 | 0°0322 01350 
310 Acid. 10268 | 08841 | 0°0415 | 0-174 
345  |Amphoteric.) 10230 | 0°9889 | 0:0462  0°1941 
445 " 10195 | 12691 | 0°0596 | 0 2503 
440 Acid. 10180 | 1:2551 | 0°0590 | 0-2475 
325 , 10235 | 09373 | 0°0442 | 0°0683 
285 |Amphoteric,| 1-0226 | 08220 | 0°0388 | 0-0599 
O45 x 10238 | 0°7066 | 0:0333 | 0°0515 
2,635 75426 | 03548 | 1:1810 
325 102383 | 0°9428 | 0°0444 | 0-1476 
360 |Amphoteric.) 1°0210 1:0128 0°0561 0°1728 
315 73 10258 | 09064 | 0°0491 | 0°1512 
300 . 1 0228 | 08436 | 0-0468 | 0°1440 
425 A 10205 | 1:1957 | 0-0663.| 02040 
360 . 10196 | 1:0123 | 0°0561 | 0°1728 
410 10205 | 1:0953 | 0°0558 | 0-2091 
430 y, 10230 | 1:1489 | 0:0584 | 021938 
2,600 72145 | 0:3886 | 1:2732 
37 10218 | 1:0306 | 0:0555 | 0:1819 








| 10228 




















4°91 
5°16 
4°85 
5°69 
4°01 
6 79 
6°75 





37:86 
5°41 




















A V.| 1:5 350 Acid. 09240 | 0°0574 |. 0°1733 517 
25 4, 15 320 ks 10235. | 08448  —-0°0529 1°1585 5:00 
BORAX 96 ,, | 15 300 10225 | 0°7920  0:0492 | 0°1485 4°52 
PERIOD. 
py COPA ee 450 10192 | 1°1188 | 00738 | 0-2228 412 
28 ,, | 15 270 4 10268 | 07128 00443 | 01387 | 431 
Total | 5 days. | 7:5 1690 43924 02776 | 0°8367 23°12 
Average| 1 day. | 1°5 338 1°0228 | 08785 0-0555 | 01673 4°62 
29 V. 355 Acid. | 10219 | 0:8975 | 0°0497 | 0°1438 501 
30 5, 335 ‘a 10228 0'8469 0-04.69 0°1357 4°95 
AFTER 31 ,, 570 A 10188 | 14410 | 0-0798 | 0:2308 7°10 
PERIOD. 
1 VI. 435 <4 10165 10996 | 0:0609 | 0:1762 4:86 
Domz 450 53 10205 | 1°1376 | 0:0630 | 0:1823 555 
| incest Sata eas LS SOAPS ra (ae elsan 5 PUN Ses) 6 Muna comets ee SER Ew ie ek ee 
Total | 5 days. 2,145 54226 | 03003 | 0:8698 27°47 
Average 1 flay. 429 1°0201 L°O0845 00600 0°1737 5°49 
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TasreE IT. 


upon the GENERAL MeTapotism of Cuitp A, aged 24 years. 


















































FACES. PHOSPHORUS. FAT. 

. coh Balance. Body ahs 

Moist.) Dry. de sane ood. prone Urine. | Feces. | Food. |Balance.| Feeces. | Food. |Balance. 
| | 

S11 |., :1°9 82°7 Orll 7:03 | + 2°40} 15:28 0°2765 | 0:0455 0°76 +0°44 0°42 35°57 | + 35°15 

88 | 14°5 83°5 0°86 717 | + 0°89 0°3571 | 0°3472 0°76 +0°06 3°23 35°57 | + 32°34 

Pp tee 1 S42 0°16 717 | + 1°86 0°3974 | 0°0647 | 0°76 +0°30 | 0°60 | 35°57 | + ‘97: 

114 | 18-0 760 0°06 717 | + 0°42 0°5126 | 0*4310 0°76 -0'18 4°01 34°96 | + 30°95 

65 9°9 84'8 0°59 723 | +°1°51 0°5069 | 0:2371 0°76 — 0°02 2°21 34°96 | + 32°75 

60| 76} 87:3 0:49 723 |} + 1°79 0°3471 | 0°1577 | 0°76 -0°26 | 1°85 | 34°96 | + 33-11 

47 hy! 83°8 0°50 6°70 | + 1:99 0°3044 | 0:1598 0°81 +0°35 1°87 35°16 | + 33°29 

116 | 21°4 81°4 1:39 6°28 | + 0°78 | 15°12 0°2613. | 0°4441 0°80 +0-09 5°19 37°46 | + 32:27 

518 | 83°7 5'16 55°98 | +11°64| —60g | 2°9633 | 1°8871 6°17 +1°34 | 19°38 | 284°21 | +264°83 

56 | 10°5 84°0 0°65 6°99 | + 1°45 oe O°3704 | 0°2359 O°77 +0°17 B42 35°53 | + 33°10 
— 23g | 

a ts = —_ 6°30 | + 0°39} 15:12 0°4784 — 0°80 +0°32 _ 37°46 | + 37°46 

83 | 14°9 82°0 0°84 6°30 | + 0°30 03818 | 0°3144 0°80 +0°10 | 3°60 37°46 | + 33 86 

35 89 760 0°47 6°30 | - 0°98 0°3636 | 0°1772 0°80 +0°26 2°03 37°46 | + 35°43 

95 | 17:9 81°2 101 6°30 | + 0°40 0°5151 | 0°3777 0°80 +0 09 4°32 37°46 | + 33°14 

ae aad = — 6°30 | — 2°29 0°4784 — 0°80 +032 a 37°46 | + 37°46 

60 | 13°4 fa he 0°76 6°30 | — 0°95 074600 | 0°2827 0°80 + 0:06 3°24 37°46 | + 3422 

109 | 22-2 79°6 1:26 6°21 — 1:80} 15°42 0°4833 | 0°4684 0'81 -0'°14 | 5°37 35°37 | + 3000 

76°8 4°34 44:01 1°81 | +3009 | 3:1606 | 1°6204 561 +0°83 18°56 | 260°13 | +241°57 

10°9 80:0 0°62 6°29 | +)0:26 O°4515 | O°2315 0°80 +0°12 2°65 37°16 | + 84:51 

1°5 85.0 0°10 6-21 | + 0°94} 15°42 0°81 +0°33 0°31 35°17 | + 35°06 

5:2 80°7 0°34 6°25 | + 0°91 0°81 +0°29 1:08 35°17 | + 34°29 

12°5 82°1 0°81 6-41 | + 1°08 0°81 +0715 2°59 41°42 |+ 38°83 

11°3 80°0 0°73 641 | + 1:56 0°81 —0°01 2°35 41°42 |+ 39-07 

15°0 79:2 0°97 5°71 | + 0°43) 15:45 0°81 +0°13 3°12 41°42 |+ 38°30 

244 | 45°5 2°95 30°99 4:92 | +30g | 271362 | 1:0242 4°05 +0719 9°45 | 195°00 | +185°55 

49 a 81°4 0°59 6°20 0°98 che O:4272 | 0°:2048 | Ost +0°18 1°89 39°00 | + 37°11 

0°4075 — 0°81 + 0°40 — 41°68 |-+ 41°68 

0°3846 | 0°2812 0°81 +0°14 2°31 41°68 | + 39°37 

0°6544 | 0°3875 8:00 — 0°24 3°18 41°68 | + 38°50 

= — = =a 04994 — 8°00 + 0°30 _ 41°68 |-+ 41°68 

131 | 27:0 79°4 177 0'5766 | 0:6380 800 —0°41 5°24 41°68 | + 36°44 

259 | 55:3 3°62 2°5225 | 13067 | 4:02 | +019 | 10°73 | 208-40 } +197°67 

52| 1101 786 | o-72 | 0°6045 | 0°2613 | 0°80 | +0°04| 2:14 | 41°68 14+ 39°53 
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The results expressed in the above table are graphically represented in the following curves 
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Fat in Food. 


34 fF Fat Balance. 


be ‘Quantity of Urine. 











Scale: 
Nitrogen: I unit =1 g. 
Phosphorus: [unit =! 9. 
Sulphuric Acid: | unit=1 dg. 





Fat: . | unit=!g. 
“Faeces: 1 unit=Ig. 
Urine: | unit=I0 ce. 
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ve LT. 
Showing the influence of boric acid and borax upon fat assimilation and the quantity of feeces and urine. 








Fat in Faeces < i : -| 
4; 5 
GC be arenes be a ee a ae ee) mabe 


- S 10.9) I2ZBIS 14.159 16 17516 19" ZO 'St- 22. 25. 24. 25526 27-26 227 30 St 1 2 
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Referring to the tables and curves relatin 


following headings :— 


_In the fore period the daily quantity of nitrogen taken in the food was 6°99 g., of which 0°65 g. were not 
assimilated, being lost with the feces, corresponding to 93%. The assimilation of nitrogen in the fore period . 


amounted therefore to 90°70 %. 


Nitrogen-Metabolism. 


g to Child A, we purpose classifying our remarks under the 


; 
Appendix, 





With the urine 4°88 g, of nitrogen were excreted, and if this amount be subtracted from the amount 


assimilated, we obtain a daily balance of + 1°45 g. nitrogen. 


To avoid repetition we give the results with regard to the nitrogen balance and assimilation during the 


different periods in tabular form :— 





Nitrogen in Food - - 


a SITIO pte or - - - 


3 >» Feces - - - 


Balance : 4 
Assimilation % - z 0! 


‘ Zin dry Feces - 








Borie Acid 








Fore Period. Pariod: Borax Period. 
6:99 6-29 6-20 
4°88 5:41 4°62) 
0°65 0-62 0-59 J 
4145 +0°26  +0°98 
90°70 90°14 90°48 
6:0 5-7 6°5 





From these results we are justifed in concluding that neither boric acid nor borax exert an 
The tendency of the body to reach nitrogenous equilibrium is clearly 

From the amount of nitrogen excreted in the urine during the respective periods we may perhaps draw 
stance tends slightly to increase, and borax slightly to inhibit proteid 


assimilation of proteids. 
figures. 


the conclusion that boric acid in this in 


katabolism. 


were lost, being excreted with the faces 





Phosphorus Metabolism. © 
- The daily average quantity of phosphorus in the food during the fore period was 0°77 g., of which 0°2359 g. 


relative excretion, etc., of phosphorus in the four periods we give in tabular form. 


After Period. 


6°29 
B89) 
0-72 J 


+0°08 
88°56 
' 65 


influence upon the 
own in the balance 


Phosphorus was therefore assimilated to the extent of 69°36%. The 








Phosphorus in Food - ba de) = 


45 », Urine - 
a ,, Feeces - - 
Balance - . . - 


Assimilation% - - - - - 


ig in dry Feces - 














Fore Period. Borie Acid Period. Borax Period. After Period. 
0°77 0°80 0:81 0°80 
0'3704 0°4515 0°4272 Ne ) 
0-2359 02315 02048 J 

+0°17 +012 +0°18 +0°04 
69°36 71:06 74:82 67°34 
ee Dat D4 2:4 











These figures show that the phosphorus metabclism was not affected by boric acid and borax. The “assimila- 
tion” of phosphorus was, if anything, improved during the drug periods. 


Fat Assimilation. 

The daily quantity of fat in the food during the fore period was 35°53 grammes, The fat excreted with the 
feeces was 2°42 grammes. The assimilation therefore amounted to 93°19 %. These results, and those of the following 
periods are recorded in tabular form as follows :— 








Fat in Food = : 
» 9 Peeces - 
Fat balance - - - - 


Assimilation % - : : 2 


atin dry Feces% o-c07 ro 














Fore Period. REL Borax Period. 
35°53 37°16 39°00 
9°42 2°65 1°89 
+33°10 + 34°51 +37°11 
93°19 92°87 95°19 
93:0 943 20°8 








After Period. 


41°68 
2°14 








+39°53 
94°87 
19°5 
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Appendix. It will be seen from these figures that the amount of fat retained by the body rose with the amount of fat in 
at the food. If anything the assimilation of fat was increased during the borax period. 


The chief remaining points of interest brought out by this observation are as follows' :— 


The quantity of wrine underwent slight variations during the drug periods in the direction of an increase 
The increase was more marked during the boric acid period. 


The specific gravity diminished as the volume increased. 


The reaction, alternating between acid and amphoteric (litmus) during the fore period, remained constantly 
amphoteric during the boric acid period, and constantly acid during the borax period. : 


The quantity of faces remained practically unaltered with the exception of the borax period, in which the 
average daily quantity is slightly decreased. 


The increase in wrie acid is too slight to permit of any ccaslusions being drawn from it. 


The quantity of total sulphuric acid increased slightly in the boric acid period, indicating, with the slight 
increase of nitrogen in the urine, a tendency to stimulate proteid katabolism. 


The ethereal sulphates were slightly increased during both periods to an equal extent. Intestinal putrefaction 
was, therefore, certainly not diminished by either substance, as was also shown by the comparative indoxyl- 
reactions. 


The boric acid could easily be demonstrated in the urine on the first day of its administration, and disap- 
peared completely in the course of the second day of the after period. These results show clearly that both boric 
acid and borax are rapidly eliminated from the body, and confirm the results of previous workers.” 


During the boric acid and borax periods the child gained in weight. 


The results relevant to the observations made above are summarised in the following table :— 

















Taste IITs. 
Nitrogen % N.of| Phosphorus ; % P. of Fat %, Fat of * ah 
—— Assimilation, Dry Assimilation, Dry Assimilation, Dry N 
ih Feces. sh Feces. WA Feeces. ayy ‘SO, 
Fore Period - - : 90°70 6°0 69°36 2:2 93°19 23°0 20°2 52 
Borie Acid Period < 90°14 57 71°06 Ho Bed 92°87 24°3 17°6 52 
Borax. Period - : 90:48 6'5 74°82 22 95°19 — 20°8 14°4 53 
After Period : - 88°56 6°5 67°34 2°4 94°87 19°5 leat 5:1 
A 








Ae Inorganic SO; 
B= 


Ethereal SO, 5 


a = Rn at Be Re measuring the degree of proteid metabolism. 








“ 
o 


Observation If. Child B. 


The child was a healthy boy, aged five years, weighing 18°5 kilos, and remained in good health during the whole 
observation. He consumed daily 250 g. of bread, 600 cc. of milk, 20 g. of butter, 50 g. of meat, 50 g. of apple 
compote, 10 g. of sugar, 50 cc. of water, and 5 g. of toffee. The whole observation lasted for twenty-two 
days. The fore period in this case lasted for five days, otherwise the arrangement and quantity of boric acid 
and borax given were the sameasin Observation I. These substances were administered as shown in the following 
table :— 


Boric Acid Period. 
3 days: 0°5 g. per diem = 1 in 1000 milk, | in 2000 total food and drink. 
3 days: 0°66 g. sf =] in+ 760 ,,  1-in 1500 $5 #8 * 


lday : 10 g. b lin 500 ,, 1 in 1000 a3 


I 


3 39 


Borax Period. 
5 days: 1% g. per diem = 1 in 330 milk, 1 in 660 total food and drink. ; 
It may be noted here that the maximum medicinal dose for this child is in the case of boric acid 0°24 g., of 


borax 9°33 g., and that the quantities given, as in the former observation aré greatly in excess of those which would 
be required as a food preservative. 














‘ In these remarks throughout the entire paper we refer to the average daily excretion in question. 


2 Chittenden and Gies (loc. cit.), where also references to former observers are given. 
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Appendix. 


The results expressed in the table on pages 344 and 345 are graphically represented in the following curves : — 


Curve ITI. 


Showing the influence of boric acid and borax upon nitrogen and phosphorus metabolism, &e 
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Curve IV. 


Showing the influence of boric acid and borax upon fat assimilation, and the quantity of feeces and urine. 
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The analytical results obtained throughout this observation are recorded in the following table — 
in 
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Showing the INrLuENCE of Boric Actp and 










































































URINE. 
| | 7 ——— 
PERIOD. | ——— Date, | Dose. | Specific | ; Total ia Ethereal Basie 
Quantity. | Reaction. Gravity pa oe | weeny: Aaa Nitrogen. 
| 
ine Ss | | j 
12 V. 510. | Acid 10194 | 14412 | 00899 | 0-1035 647 
ioe 395 . 1-0240 | 11762 | 0-0696 | 00802 | 6:59 
FORE | 
IES ops 390 |Amphoteric); 1:0185 | 1:1020 | 0:0687 0°0792 4°64 
PERIOD. | | | 
iTS oe 450 - 1°0228 | 1:2715 0:0793 | 0-0914 7°21 
| | 
161 5, 470 | is  -1:0226 1°3281 | 0:0821 | 0-0954 7°41 
Total ...| 5 days. 2,215 | 63190 0-3896 | 0°4497 32°32 
Average! 1 day. 440 | 10214 | 12638 | o-or79 | 0-0899 6°46 
| 17 V. | 0°50 365 Acid 1:0275 11100 | 00744 | 0-0631 6°66 
18 ,, | 0°50 400 es 1:0266 1°2165 0-0816 | 0-0692 6°94 
19 ,, | 0:50 450 ‘“ 10225 1°3685 | 0:0918 | 00779 6°84 
BORIC ACID | 
20 ,, | 0°66 305 ts 1°0254 09276 0-0622 | 0-0528 526 
PERIOD. 
21 ,, | 0°66 240 4 10175 0°7299 0:0489 | 0-0415 3:18 
22, | 0°66: 600 re | 10244 1:9629 0:0192 | 0:2250 10:27 
23 ,, | 1:00 430 a 10280 1°4174 0-0783 | 01613 7-16 
Total ...| 7 days. | 4°48 | 2,790 | B 8°7328 0:5464 | 0-6908 46°31 
Average] 7 day. | 0°64 398 10245 12475 | 0°0780 00987 6°61 
i 
| 2% V. | 16 320 Acid 10228 -; 10496 | 0-0717 | 00720 | 6:22 
D5 eet 1S 410 is | 170248 1°3445 0-0918 | 0:0923 7°23 
BORAX 
26 5. | 15 365 7 1-0255 1:1972 | 00818 | 0-082] 6-04 
PERIOD. 
ie bag 430 1°0236 1°4104 0:0963 | 0-0968 6-8) 
28°,, | 1% 300 % 1*0290 0:9848 0:0672 | 0:0675 5°38 
Total ...| 5 days. | 7:5 1,825 - 59860 0:4088 | 0:4107 31°74 
Average] 1 day. | 1.5 365 10251 | 12-1972 00817 | 0-0821 6°35 
29 V, 395 Acid 1:0195 1:2403 0:0672 | 01185 521 
120.5; 335 z 10282 1:0519 0:0569 | 071005 6-41 
AFTER 
S168: 300 - 1-0300 0°9420' | 00510 00900 6:79 
PERIOD. 
er 425 . 10232 1°3345 0:0722 | 01275 7°08 
SN 405 - 1-0215 1:2717 0:0688 | 01215 6-49 
tesa lone on danas soars) ew waren ¢4 < jos eae eat nc 
Total ...) 5 days. 1,860 58404 0:3161 | 0:5580 31°98 
: 
Average| 1 day. 372 10245 11681 0:0632 | 01116 6°39 
a f x 


a 
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Borax upon the Generat Meraporism of Cuixp B. 
FACES. | | PHOSPHORUS. | FAT. 
esiat Fealnenal a an | : 
Moist.| Dry. bo gr oe : Urine. | Fieees.| Food. mage Feces. | Food. |Balance. 
FS ee ye — 8°99 | +2°52 | 18°53 | 0°5712 a | 0°85 +0°28 | | 36°98 | +31°98 
110 | 27-2 | 75:3 | 184 | 9:05 | +0-62 | 0°4527  0-7621, 0:85 | -0:36| 4-68 | 36-98 - +32°30 
St Seen am — 905 | +441 | | 0:4308 |. — | 085 | +042)  — 36°98 +3698 
94 | 22:2 | 76°4 1°50 8°33 — 0°38 : | 0°5040 = 0°6220 | 0°85 | —0°28 | 3°82 36°96 | +33°14 
107 | 25-2 | 76°5 eval fff: —1°34 | 18°36 | 0°5264 | 0-7061 0°96 — 0°27 | 4°33 41:05 | +36°72 
ff . 22 | 
311 | 74°6 5105 | 43-20 — + 5°83 - 1709. 24851 20902} 4:36 | -0-21 | 12°83 | 188-95 |+176-12 
i | 
62.|.14°9.|, \76-0 101 864 | 41-17 | — 34g. | 0:4970 | 04180} 0°87 | -O-04| 256 | 87:59. +35-08 
I ! \ 
= era — | 778 | +112] 18:36 | 0-4790| — | 096° | +048) — | 41-05 | 441-05 
76 | 16°8 78°9 103 | 7°78 | —0°19 0°5136 | 0°3861 0°96 + 0:06 3°91 41°05 | +37-14 
en ee _ 778 | +0-94 | 05778 | — 0-96 - +038) — 41-05 +4105 
96 | 20°5 78°6 oT 7°78 +1°25 0°4002 | 0°4711 0:96 +0°09 4°77 | 41°05 | +36°28 
aD he — 778 |. +460 03149 | — 0:96 +065) — | 41-05 | 441-05 
90 | 20:0 | 77'8 1°24 7°78 — 3°73 0°8616 | 0°4596 0°96 | ~—0°36 | 4°67 | 41°05 | +36°38 
94 | 21-1 776 1°31 eee | —0°75 | 18°75 06174 | 0:4849 | 0-97 Soe ea me a 37°50 | +32°59 
35'6 | 78°4 4°85 54°42 +3°26 | +3909.| 3°7645 | 1°8017 6°73 +1:16 | 18-26 | 283°80 | +265°54 
| | es Gam | 
CEN LES | HS 0°69 777 | +0°47 | +669.) 0°53878 | 02574 | O96 | +0717 | 261 | 40°54 | +87°98 
| | sheets | 
Lt | = = | 7°72 | +1°50 | 18-75 | 0-4932 | 04545] 0°97 | +002) — 37°50 +37°50 
a = aS as 7°7164.1 .+0°53 | 06320 — 0:97 + 0°34 | — 37°50 | +37°50 
89 | 20°8 | 76°6 1:46 7:95 +0°45 | 0°5027 | 04545 0°97_.4 .=0:05 3°99 43°10 | + 39°11 
55 | 12°9 | 76°5 0-91 | 7°95 | +0717 | 0°6628 | 0:2819 0:97 + 0°03 2°47 | 43°10 | +40°63 
209 34:2) 85:1 2°39 7°37 | -0-40} 18°78 | 0:4416 | o-7472 | 0-97 | -022 | 650 | 43:10 | +36°60 
| 
373 | 67.9 | 4°76 38°75 |. +2°25 £309." 2°7923 | 1°9381 4°85 +0°12 | 12:96 | 204°30 | +191°34 
| : Gain | iy | cea: aA 
Ye Ny L3G 81°3 O95 GiCGAE: +O°48 +6g. | 0°5584 | 03876 | O97 | +0°02 2°59 40°87 | + 38°27 
| | | | | | | | 
te | ; | — | 7:39 | +218 | 18°78 0-674 |  — 0-97 | +040; — 43°36 | + 43°36 
117 | 24:1 | | 1-65°| 7-97 | -0-09 0-4702 | 0:5644| 0°97 | -0-06| 3:54 | 43°36 | + 39°82 
132 | 13-0 0°89 L9E | +029 | 04211 | 0°3044 0°96 | +0°23 | 1°91 | 43°27 | +41°36 
BY hoes a3 7:97 | +0°89 05966 | — 0-96 | +036} — | 43°27 | +4327 
121 | 296 204 | 7-97 | —0°56 | 18:81 | 0-5685 | 0-6932 | 0-96 | -0°30} 4:34 | 43-27 | +38-93 
= | | eres Soe 
370. | 66°7 4°58 39°27 | +2°71 +30g.| 2°6238 | 1°5620 4°82 . + 0°64 9:79 216°53 | +-206°74 
) | | Gain | | 
| 4 | 13-3 | 82-0 0-92 | 1:85 | POEL) 08: 0:5247 | 0-3214 | 0°96 | +0°13 | 1°96 | 43°30 | + 41°85 
AS Se a ES BE ce Ee Pete me emcee 
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Adopting the same method as in the previous observation we arrive at the following results : — 


Nitrogen Metabolism. 

















aos Fore Period. B el Borax Period. After Period. 
Nitrogen in Food - - - - - 8°64 vi i) 7°75 7°85 
. UTNE? vas 6°46 ] 6°61 } 6°35 } 6°39 } 
5 » Feces 1-01 f 0°69 0°95 0°92 
Balance - +1°17 +0°47 +0°45 +0°54 
Assimilation - - - - 88°31 91°12 87°74 88°28 
Nitrogen % in dry Feces - - - 6°7 6-1 6°9 69 








From these figures it will be seen that the nitrogen metabolism underwent no change. The assimilation of the 
nitrogenous food was iniproved during the boric acid period, and practically not affected during the borax period. 
The tendency of the body to reach equilibrium is clearly seen in the balance figures. The variation of the nitrogen 
in the urine during the respective periods is very small, but may be regarded as pointing to a slight stimulation of 
proteid katabolism during the borac acid period and the reverse during the borax period. 


Phosphorus Metabolism, 





Borie Acid 








| 
/ 

——_ | Fore Period. | Paro Borax Period. After Period. 
| es 
| | 

Phosphorus in Food -  -—- | 0°87 0:96 0:97 | 0:96 
4 ;, Urine - . - - - 0°4970 | 0°5378 0°5584 \ 0°5247 | 
| | 
F oes o-siso f | 0-2574 0:3876 | o-siae | 
Balance - : - - — 0:04 +0:17 +0:02 +013 
‘Asairiatl ati cuuphicosnabenseldees ahd ignites 4) 51°72 | 73°30 60-04 67-46 % 
Phosphorus in dry Feces % A - = 2°9 / 2°3 2°8 2°3 





| 





From the above figures it will be seen that these drugs did not affect the phosphorus metabolism, but that the 
assimilation of phosphorus was rather improved by them, especially by boric acid. Taking into consideration 
the fact that the phosphorus in the food was increased during the drug periods, the slight increase of phosphorus 
in the urine cannot be regarded as pointing to an increased phosphorus katabolism. 


Fat Assimilation. 
































—— Fore Period. Borie Acid Period.| Borax Period. After Period. d 
Fat in Food. 37°59 40°54 40°87 43°30 
voy Feeces ol 2°56 2°61 2°59 1:96 
Balance +35°03 +37°93 + 38°27 + 41°35 
Assimilation % - 93°19 93°57 93°66 95°47 
- in dry Feces % 17-2 23°3 19-0 14-7 | 
2 f 
_ From the figures in this table it will be seen that thé same remarks apply as in Observation I., viz., that boric 
acie and borax exerted no influence upon fat metabolism. : 


Ay 
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The remaining points to be considered may, as in the preceding observation, be divided as follows :— Appendix, 





The quantity of urine was decidedly diminished during the borax period, to a less extent during the boric aci 
period. The specific gravity increased with the diminishing volume. The reaction of the urine kept constantly 
acid to litmus during both the boric acid and borax period. In the fore peried it varied between amphoteric and 
acid. 


Quantity of foeces.—During the boric acid period the quantitity of feeces was slightly decreased. 


The wie acid variation is too slight to permit of any conclusion being drawn from it. The alteration in the 
quantity of total su/phwric acid during the respective periods was very slight, but in the same direction as that of the 
total nitrogen. The ethereal sulphates underwent no change during the boric acid period, but increased slightly 
during the borax period. Neither substance exerted therefore any intestinal antiseptic action, the increase during 
the borax period is probably an alkali effect, the same having been observed in the case of other alkaline salts. 
Boric acid showed itself in the urine of the first day of its administration, and disappeared completely in the 
course of the second day of the after period. 


- The body weight increased during the boric acid and borax periods. 


The results relevant to the observations made above are summarised in the following table :— 

















TABLE ITTa. 

? ew } | 

Nitrogen %,N. of | Phosphorus | % P. of Fat | %, Bat of Su 
_ Assimilation Dry Assimilation Diy Assimilation | Dry ,; A | N 
ve Freces. %, Feeces. ry | Feces. “B | SO, 

Rees 3 or LET | | ‘fe 
Fore Period - - - 88°31 67 51°72 1238 93°19 e872 152 5°] 
| 

Boric Acid Period - - 91-12 61 73°30 2°3 93°57 | 23°33 | 15°0 53 
Borax Period- - — - 87°74 6-9 60-04 2°8 366 | 190 | 187 | 53 
After Periol- -— - 88:28 6:9 67:46 23 95°47 | «(14-7 175 | BS 

{ | 

i 

















* Asin Table ILa. 


Observation ILI. Child C. 


The child was a delicate girl, aged four years, weighing 15°6 kilos. She was convalescent from pneumonia 
and compared with the other children not so well nourished or developed. She consumed daily 200 g. of bread, 
550 cc. of milk, 20 g. of butter, 30 g. of meat, 50 g. of apple compote, 10 g. of sugar, 50 ce. of water, 5g. of 
toffee. 


The whole observation lasted for twenty-two days, of which five days were devoted to the fore period, seven 
days to boric acid, five days to borax, and five days to the after period. 


The boric acid and borax were administered as shown in the following table :— 


._ Borie Acid Period. 


3 days: 0° 5 g. per diem 1: 1000 in milk = 1: 1800 in total food and drink. 
3 days : 0°66 g. 5 = e760 me = Web 7S. 3 iy 5 ? 
L.day : 1:0 g. - =e) Bean | | Re en MCS » » ” 
Borax Period. 


330 in milk = 1: 600 in total food and drink. 


1 
_ 


5 days: 1° 5 g. per diem - 


It may be noted that the maximum medicinal dose for this child is in the case of boric acid 0°24 g., of borax 
0°33 g., and that the quantities given, as in the former observations, are greatly in excess of those which would be 
required as a food preservative. 


The analytical results obtained throughout this observation are recorded in the following table :— 


—— 
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TABLE LY. 


Showing the influence of Boric Acid and Borax upon 


= 











Sr 









































































































URINE. 
? : 7 
PERIOD, — Date. | Dose. Specific. Total Ethereal Urie 
| Quality. | Reaction. | Gravity. ‘Sulphuric Sulpburic, Acid. | Nitrogen. 
Acid. Acid. | 
12 V. | 445 | Amphoteric | 1°0200 | 11861 — 0-0719 0°1902 O74 
i | 400 hb 10226 | 1-0671 00646 | 01710 5°72 
16, | > 480 Acid. 10200-12805 | 0-0776 | 02052 6-48 
FORE | oe | 850 : | 10227 | 0-9337 | 00566 | 0-1496 5-09 
PERIOD. 16» 275 | Amphoteric! 10270 | 0-7336 00444 | 0-1176 4:59 
es ries asa rs | as eee —+| 
Total -| 5 days. | 1950 52010 01151 0°8336 27°62 
| 
| 
Average! 1 day. | 890 10224 | 10402 | 0-0630 | 0-1667 5°52 
17 V. | 0:50} 405 Acid. | 10200 | 12422  0-0818 | O-1194 5:18 
is, | 050!) 320 b 10285 | 0-9816 | 0:0646 | 0-0888 5°98 
19 ,, | 0:50/ 330 5 | 10269 | 0°8589 | 0°0667 | 0-0916 5°46 
BORIC 20 , | 066! 260 : | 10275 | 0-9662 | 0-0525 | 0-072 4°75 
ACID 21 ,, | 0°66 310 | Amphoteric} 1-0260 | 07208 | 0-0626 | 00860 | ~— 5-40 
| | 
PERIOD. 22 ,, | 0°66| 2150 2 10295 | 08580 | 0:0590 | 0.1444 | 4-91 
23, | 1:00] 200 Acid.= | 1:0255 | 0°6864 | 0°0472 | 0-1155 3°44 
/ : 
| ae eae a 
(Total -|7 days, | 4°48 | 2075 | 63141 | 0:4344 | 0°7109 35-07 
Average| 1 day. | 0°64 296 | 10262 | 0:9020 | 00620 | 0-L015 5-01 
| | : 
24V. | 15 355 Acid. 10236 , 1:0438 | 0-0774 | 02103 | 5-33 
25 4, | 15 320 | - 10215 0-9409 | 0-0698 «01896 4:39 
BORAX 26 ,, | 15 |, 280 ¥ | 10260 | 0°8229 | 0:0610 | 0°1659 4°73 
PERIOD. Dy rie ik ET) x 10247 09267 | +0-0686 | 171866 4°76 
28 ,, | 1S 235 2 10276 06909 | 00512 | O-1392 | 4-29 
Pe Tm heehee pike | _| ei 
| | | 4 
Total -| 5 days. | 7°5 1505 | 44252 6°3280 | O°8916 23°50 ; 
Average 1 day. | 15 301 | 1-0247 | 08850 | 00866 | O-1783 470 
29 V. 410 Acid, | 10193 | 11572 0-0683 | _0-0738 551 
0 5) 365 ‘ | 10236 | 10202 | 00608 | 0-0657 5°76 
Awan | 31» | 270 10227 | 0°7620 | 0-0450 | 0*0486 453 
f ava ] i i Sora Ie “OR - Z 
} } 
We raat 295 fs 10270 0°8326 | 0-0492 | 0-052 512 
MBps aes am PP Ee tn ae _|_ | 
Totai -| 5 days | 1755 | 49533 | 0:2924 | 03159 | 26°03 
| | | | 
Average| 7 day y . | 0-632 | 5:20 
| | 
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TABLE IY. 


the GENERAL METABOLISM of the invalid Child C. 




































| 
FECES. : PHOSPHORUS. FAT, 
: Nitro- | | — = 
| | gen of Balance. werebe 
Moist.; Dry. vines pont Food. | | Urine. | Feces. | Food. |Balance.| Feces. | Food, |Balance. 
6 , 

i | | 

26 7°3 71:2 0:46 717 | +0°91 | 15°62 | 0°5020 | 0°1785 0°76 | +0°09 1°50 34°96 | +33°46 
| 

7°23 | +1:59 | AVAL. cae 0°76 | +0°31 34°96 | +34-96 
69 | 156 | 774 0°99 7°23 | —0°24 | | 0°5414 | 0°3814 0°76 - 0°16 3'21 34:96 | +31°75 
48 | 96 | 80-0 | 061 6-46 | +0-76 | 03948 | 02347 | 0°81 | +018 | 1:97 | 35°16 | +3319 
109 | 24°8 77:2 1°57 6°28 | +0°12 0°3102 | 0°5915 0°80 -0:10 510 37°46 | +32°36 
252 | 57:3 | 3°63 34°37 | +3°12 15°62 | 2°1996 | 1°3861 | 3:39 | +032 11°78 | 177°50 | +165°72 
60) 28E R788" |) O72 6:87 | +062 | +0 | 04399 | O-@772 | OS | 40°06 | 2:85 | 355-0 | +33-14 




















































































































































6:30 | +112 | 15°62 | 0-5464 | | 0:80 | +025 37:46 | +37-4€ 
165 | 18°8 630 | —0°57 | 04317 | 04019 | 0°80 | -0-03 | 3:55 | 37-46 | +33-91 
127 | 115 630 | +0-26 | 0-4453 | 0-2458 | 0-80 | +011 | 2:17 | 37-46 | +35-29 
9 | 16 6°30 | +1.47 | 0-0342 | 0°30 | 37:46 | +37:16 
112°} 165 6°30 | +0-08 0°3527 3-11 | 37-46 | +34:55 
68 | :12°7 6°33 | 40°57 0-2478 305 | 37-46 | +34-41 
104 206 6-21 | +1°45 | 15°84 | 0-2680 | 0-4019 4.94 | 35°37 | +30°43 
| | | 
_—— | | Deca 3 2 uy ae 
585 | 817 4:56 | 44-01 | +4:38 | +220 | 29303 | 1°6843 | 5°61 | +1:05 | 17°12 | 260-13 | +243°03 
Gaim | | 
83 | 87 | 86-0 | 0-65 6:29 | +0°62 | +31g. | 0-4186 | 0:2406 | 080 | +0-14 | 244 | 37-16 | 434-71 
| | 
+ 621 | +088 | 15°84 | 04916 | — 0-81 | +0-32 | 35°37 | +35°37 
| 
57 13-7 | 760 | 0-87 625 | +099 | — | 0-4431 | 03098 0-81 | +006 | 2-90 ) 35°37 | +32-47 
iH | | | fe i 
48 | 106 | 779 | 067 | 6-41 | +101 | — _ | 0-3878 | 02397 | 0°81) | +018 | 2:25 | 41-42 | +39:17 
| | j ‘ 
64 | 128 | 800 | 082 6-41 | +083 | — | 0-4362 | 0-2895 O81 | +009) 271 | 4142 | +38-71 
141 | 21-6 | 847 | 1°39 | 5:84 | +0-16 | 16-06 | 0°3254 | 0-4885 | 0-81 | -0-01 | 4:58 | 41-42] 436-84 
a | | | 3 
310 | 58-7 3°75 | 31-12 | +387 | +220 | 20841 | 13275 | 4:05 | +064 | 12-44 | 195-00 | +182°56 
Gain | 
62 | 10-7 | srt | 0-75 6-22 | +077 | +449.| 0-4168 | 02655 | 0°81 | +018 | 248 | 39:00 | +86-51 
SS Sa a a | | | 
5-85 | +0-34 | 16-06 | 03406 | — | O81 | +0-27 41°68 | +41°61 
58 {110} 810 | 0-79 643 | +012 0-4814 | 02625 | 0°81 | +007] 1:96 | 41°68 | +39-72 
90 | 146 | 830 | 1-04 6-44 | 40°87 0°3502 | 0°3448 | 0-80 | +010 | 2°61 | 41-68 | 439-07 
b | { 
| 61 | 100! 836 | 0-72 6-44 | +061 0°5484 | 02386 | 0°80 | +0°01 178 | 41-68 | +39-90 
95 | 14:9 | 84°3 107 | 6:44 | +025 | 16°00 | 0°3891 | 0.3555 | 0°80 +0°06 2°65 | 41°68 | +39-90 
304 | 50°5 3-62 | 31°69 | +1°95 | —6o | 2:3097 | 12050 | 4:02 | +051 | 9-00 | 208-40 | + 199-40 
| Loss. 
61 | 10:1 |} 834 | o72 6:32 | +0:39 | 129. | 04619 | 0-2410 | 0:30 | +010 | 180 | 51°68 | +39-88 
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The results expressed in the above table are represented graphically in the following curves 


Curve V. 


Showing the influence of boric acid and borax upon the nitrogen and phosphorous metabolism of an invalid child, 
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Showing the influence of boric acid and borax upon the fat assimilation 
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Adopting the same method as in the previous observations we arrive at the following results with regard to 





Nitrogen in Food - 
” ” Urine 2 
” ” Feces Me 
Balance - - - 


Assimilation % - 


1s in dry Feces % 





Nitrogen Metabolism. 





Fore Period. 


+0°62 
89°52 
6°3 





Borie Acid Period. 


Borax Period. 





6°29 
5°01 
0°65 
+0°62 


89°66 
5°6 


6-22 
4°70) 
0-75) 


+0°77 
87°94 
6°4 
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After Period. 


+0°39 
88 61 
7:0 





The assimilation of proteids was in this case not affected by boric acid, but slightly decreased by borax, The 
balance remained practically constant, being near the equilibrium. 


In this’case boric acid does not seem to have stimulated proteid katabolism, whilst borax showed its usual 

















inhibitory tendency. 
Phosphorus Metabolism. 
a Fore Period. seas oe Borax Period. After Period. 
| 
Phosphorus in Food 0-78 0 80 0°81 0:80 
> » Urine - 04399 } 0°4186 0°4168 | 0°4619 
| 
ad » Fueces - | 0:2772 0°2406 0°2655 J (2410 
! 
Balance - - - +0-06 +0°14 +013 +0°10 
Assimilation % - 64°46 70°00 67°23 69°88 
46 24 21 21 23 


Phosphorus in dry Fieces % 


| 














As in the former cases the phosphorus assimilation was improved, especially in the boric acid period. The 


katabolism of substances rich in phosphorus seemed to be slightly inhibited in both periods. 


Fat Metabolism. 














—— Fore Period. poe Borax Period. After Period. 
Fat in Food 35°50 37°16 39.00 41°68 
yy 99 Feeces 2°35 2°44 2°48 1-80 
Balance - +33°14 © +34°71 + 36°51 +39°88 
Assimilation % - 93°38 93°43 93°64 95°68 
206 20°8 PAID 17°8 


Fat indry Feces % 











As in the former cases the fat balance increased with the amount of fat ingested. The assimilation of fat was 


not affected. 


The remaining points to be considered may, as in the preceding observations, be classified as follows :— 


The quantity of wrine decreased during the boric acid and borax period to the same extent, the specijic gravity 
increasing with the diminishing volume. The reaction varied between acid and amphoteric during the boric acid 
period, and remained acid throughout the borax period. _ ae j 
The quantity of dry faces underwent no change during the boric acid and borax period. 

The wric acid excretion decreased somewhat during the boric acid period along with the decrease of nitrogen 


in food and the decreased nitrogen excretion in urine.  L i i er, Wé 
in the amount of uric acid excreted, although the total nitrogen in the food and urine diminished. 


During the borax period, however, we observed an increase 


This seems to 


point to a specific uric acid solvent effect on the part-of the borax, and not to an increased uric acid formation, as 
in the after period the uric acid sank considerably below the fore period level. 
The somewhat decreased quantity of total sulphuric acid excreted during the borax period confirms the 
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conclusion drawn from the decreased nitrogen and phosphorus—namely, that borax tends to slightly inhibit 
katabolism. 


As in the former case, neither substance exerted an intestinal antiseptic action, borax, probably by virtue of 
its alkalinity, tending to increase the amount of ethereal sulphates eliminated. : 


Boric acid could be demonstrated in the urine in the first day of its administration, and was completely absent 
on the second day of the after period. 


The body weight increased during both boric acid and borax period. 


The results relevant to the observations made above are summarised in the following table :— 
































TaBieE IVa. 
Nitrogen 4,N Phosphorus 42. Fati % Fat bs 
—— Assimilation | ofdry | Assimilation | of dry | Assimilation | of dry A N 
Wh Feces. %, Feces. % Feces. a7: We | Sof 
Fore Period - - - 89°52 63 2°4 93°38 20°6 15°5 53 
Boric Acid Period- - 89°66 56 2°1 93°43 20°8 185 55 
Borax Period - . 87°94 6°4 21 63°64 2°12 12°5 5°3 
After Period - - - 88°61 7:0 2°3 95°68 17°8 15°9 52 
AP 
B . 
as in tube IIa. 
HH N 


In all the three observations we estimated the amount of /ectthin in the feeces during the normal and drug 
periods The result of these investigations together with others will form the subject of a future paper, and we will 
restrict ourselves here to the simple statement that the excretion of lecithin with the faeces was diminished in each 
case during the borax periods. This observation, together with the fact of the improved phosphorus assimilation 
seems to point to a stimulating effect of this drug upon the pancreatic digestion, thus corroborating “in vitro” what 
has already been shown “in vitro.” (Compare Chittenden, loc. cit.) 


Before proceeding to draw our general conclusions we give for the sake of reference, in our diagram, the result 
of the three observations expressed graphically, in so far as regards the influence of boric acid and borax upon 
nitrogen, phosphorus, and fat assimilation and body-weight. 


Curve VII. 


Showing the influence of boric acid and borax upon the body weight, and upon the nitrogen, phosphorus, and fat 
assimilation of three children. 
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——— > Body Weight kg. 
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Child B. 
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General Conclusions, 

Borie Acid. 

(1.) Small doses un to 1 gramme per diem, continued for some time, exert, in healthy or delicate children, no 
influence upon proteid metabolism. The assimilation of the proteid food was improved in one healthy child (.) 

(2.) The phosphorus metabolisni was unaffected n all cases. The assimilation of phosphorus was in all cases 
improved. 

(3.) The assimilation of fat was not affected. 

(4.) The body weight increased in all cases. 


‘ (5.) Sek quantity of dry faeces was not affected. Their nitrogen and phosphorus percentage was slightly 
ecreased. 


(6.) No inhibitory effect upon intestinal putrefaction could be demonstrated. 


Borax. 


(1.) Continued doses of 1°5 grammes have no influence in healthy or delicate children upon proteid meta- 
bolism. The proteid assimilation was unaffected in healthy children, slightly depressed in the delicate child. 


(2.) The phosphorus metabolism was not affected in healthy or delicate children. The assimilation of phosphorus 
was improved in all cases, the improvement being least marked in the case of the delicate child. 


(3.) The fat assimilation was improved in the case of one healthy child, and unaffected in the case of 
the others. 
_ (4.) The body-weight was increased in all cases, the increase was most marked in the case of the delicate 


child 
(5.) ‘The weight of dry feces and their nitrogen and phosphorus percentage remained unaltered. 


(6.) Borax tended rather to increase intestinal putrefaction. 


Borie Acid and Borax. 
(1.) Both boric acid and borax were quickly eliminated, no cumulative action being therefore probable. 


(2.) Neither boric acid nor borax in any way affected the general health and well-being of the children. 


If we compare these results with those obtained in the only previous complete observation made by Forster 
(loc. cit.) on the action of boric acid upon the general metabolism of one adult man, we find that they are only in 
accord in so far as in neither could any material effect upon the general health and metabolism be observed. In © 
none of our three cases, however, could we confirm Forster’s single observation that boric acid caused an increase 
in the quantity of feces and in their nitrogen and phosphorus percentage. Further, in contradistinction to 
Forster, we were unable to find that boric acid exerted any inhibitory effect on intestinal putrefactive action. 


If, on the other hand, we compare our results upon children with those obtained by Chittenden and Gies 
(loc. cit.) with similar doses of these substances upon the metabolism of dogs, it will be seen that in the essential 


points they agree. 
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APPENDIX No. VIII. 


TABLES, COMPILED UNDER THE DIRECTION OF PROFESSOR THORPE, GIVING THE RESULTS 


OF ANALYSES OF SAMPLES OF FOOD AND DRINK 


LABORATORY, 
MATTERS. 


MADE IN THE GOVERNMENT 


IN RELATION TO CONTAINED PRESERVATIVES AND COLOURING 


TABLE A. 


Saowine the Numpgr of Sampyies of Importep Propuce Examined in the GoveRNMENT LABORATORY, 
and the PRESERVATIVES found therein. 


No. Description. 
1 Ham - - - 
2 Bacon 
3 Cheese - 
4 Condensed Milk 
5 Preserved Meat - 
6 Wine - - 5 F 
7 Beer - - - 
8 Fruit Pulps 
9 | Potted Meats 
10 Meat Extracts - 
ll Preserved Fish - 
12 Preserved Vegetables 
13 Preserved Fruits 
14 Sausages - - - - - 
15 Vinegar 
16 Sauces and Ketchups 
17 Sugar- — - 
18 Spices 
19 Miscellaneous (as Cocoa, Soups, 


Cornflour, Honey, Gelatine, 
&c.) - . - - - 


TOTALS 


| t 
| Preservatives. Total | 























sehen of | | containing | Percentage 
Samples. | Borie Acid. | Haligylis winglvinites | tea | 
| Acid. F | 

62 58 ae — 58 93°5 

68 62 = Bs 62 91-2 

62 ae Hs - ny ie. 

20 — oo eats ee S 

| 73 5 io 5 6-8 
| 9 = ~ 1 1 lll 
iden Bn we 19 20 39 36-4 
10 aes — = a ae 

4 aks pba 2 io se 

12 Bes = 25 & amt 

44 ea a - une EEE 

45 == — bee wwf iy 
48 — sede, 2 2 4-2 
16 8 — “ee 8 500 

2 an 23 i pee 13 
10 a 1 l 2 20°0 

15 — — ~ = ae 

22 ae f are aa a 

19 — = ee ows nee us 
648 133 20 24 177 27°3 
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Place. 


London 


Liverpool 


Manchester 


Glasgow - 


Edinburgh 


Leith - 


AA a aE sea ta al AO Leet ee os ae SAS Sete ts 


TABLE B. 














Importer. 





Corderoy, Hibernia Chambers, Lon- 
don Bridge. 


Harvey, Lockie & Co., 16, Mincing 
Lane. 


Peck & Co., Snow Hill - “ : 
Wylie & Co., Love Lane, Eastcheap 


Travers & Sons, 119, Cannon Street - 


Chate & Harris, 1, West Smithfield 


McCall & Co., 6, Eastcheap~ - 


Richens, Mr., 30, Tooley Street - 
Thompson & Co., 35, Tooley Street 

Trengrouse, 51, Tooley Street - 

The Morris Beef Co., 6, Eastcheap - 
Pantein, 147, Upper Thames Street 

Fischel, Rood Lane - - : - 
W. P. Sinclair & Co.,1¥, North John 

Street. 

J. Morrell & Co., 57, Victoria Street 
Messrs. Nickson, 15, Victoria Street 


Pelling, Stanley & Co., Mathew 


Street. 


H. A. Lane & Co., Mathew Street - 


Simpson, Roberts & Co., Stanley 
Street. 


Willer & Riley, Corporation Street 


John Chadwick & Sons, Corporation 
Street. 


Manchester’ & Salford Equitable 
Co-operative Society, Downing 
Street, Ardwick. 


Andrew Clement & Sons, South 


Albion Street. 
J. Laird & Co., Ingram Street - 


Cooper & Co., Howard Street - - 


Scottish Co-Operative ' 
Society, 95, Morriston Street. 


Donald, Stewart & Co., 40, Constitu- 
tion Street, Leith. 


Scottish Co-Operative Wholesale 


Society, Links Place. 














Wholesale ; 
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Foods. 


Danish bacon. 
Jam pulps. 


Tinned and potted meats. 
Tinned fruits, peas and tomatoes. 


Honey, caper powder, capers, tinned 
fruit, dried fruits, essences, olive 
oil, vinegar, preserved fish, and 
corn flour. 


Potted goods. 


Tinned mutton, beef, tongue and 
rabbit. 


Canadian cheeses. 

Danish bacon. 

Danish bacon. 

Potted goods. 

Potted meats. 

Jam pulp, tinned and bottled fruits. 
Bacon, ham, cheese. 

Ham, bacon. 

Ham, bacon, cheese, tinned fruits. 


Tinned fruits, brawn, tongue, rabbit 
and fish, preserved fish, meat 
extracts and sausages. 


Corned beef. 


Tinned lobster, pineapple, apricots, 
pears, peaches, salmon, tomatoes 
and peas, honey, dried apples, 
Norwegian and French sardines. 


Bacon, milk (skimmed and full), 
cheese. 


Tinned peaches, pineapples, pears, 
apricots, salmon, lobsters, preserved 
fish, sardines. 


Bacon, cheese, tinned milk, meats, 
fruits and fish, preserved peas and 
fish, meat extracts, dried fruit, 
sauces, essences, potted meats. 


Tinned beef, mutton, rabbit and 


salmon. 
Ham, bacon and beef. 


Tinned milk, peas, meats and fruits, 
bottled fruits, vegetables, peas, 
otted meats, French vinegar, 
oreign oils, dried fruits, fish, tinned 
fish and sauces, 


Bacon, ham, milk, cheese, preserved 
peas, tinned meats, fruits and fish, 
meat extracts, dried fruits, pre- 
served fish and sauces. 


Bacon, ham, cheese, tinned fruits, 
tongue, and salmon, sardines, beef, 
. ” 
mutton, rabbit, “roast beef. 


Sugars, sardines, cheese. 
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TABLE C. Appemlix, 





Comparison of Samples of Mix and Cream purchased in London and the Provinces on Sundays with those 
purchased on WEEK-DAYS (examined in the GoVERNMENT LABORATORY). 














MILK. 
Percentage 
wry ata ese preserved. 
Sundays - - - pedi 6 32 Boric Acid, 6 Formalin - - 28°9 
Week-days’” - - 35 4 a 1 “ys - - 14:2 
TOTAL - - 163 Of which 25‘7 per cent. contain preservatives. 





* One of the above milks contains both boric acid and formalin. 



































CREAM. 
=. pemores es | Percentage 
preserved. 
| 
Sundays - - - *76 40 Borie Acid, 1 Salicylic, 2 Formalin 53°9 
Week-days - - +52 48 Dh. oh by ue 94:2 
TOTAL - - 128 Of which 70°3 per cent. contain preservatives. 





* Two of above creams contain both Boric and Salicylic Acids. 
+ Two contain both Boric Acid and Formalin. 


TABLE D. 


SHowinc Numer of Sampres of Cream containing Boric PresEeRVATIVE, purchased from Darrius and Sxors 
respectively in the undermentioned districts of the Mrerropotis, during the Month of February 1900, and 
examined in the GOVERNMENT LABORATORY. 














Dairies. Shops. 
Namberot | couang | Nembecot | tating 
: Preservatives. Preservatives. 
Ee a Ds Ce 
Mile End - - - : - - - 1 = 3 3 
Shoreditch - - he - - 4 2 2 2 
Camberwell - - - - 3 1 2 2 
St. Mary Abbotts = - a ee ae; 4 4 3 3 
St. Mary, Islington - - ae Ne - 3 3 4 4 
Lambeth -~— - - - - - - 5 4 3 3 
Wandsworth - - - - - - fi 6 3 3 
Bethnal Green - - - - - - — — 1 1 
St. George-in-the-East eet. | ae 2 — 1 ] 
Hampstead at - 4 4 y 5 
Plumstead -  - - - - - 2 2 3 3 
St. Marylebone -~ - - - 5 5 4 4 
Hammersmith - - cae a - - — — 3 3 
Fulham - - - * sae - 5 5 ] 1 
City of London - > a aa 1 1 2 2 
St. Pancras - - - = 
St. Martin-in-the-Fields  - - 





St. James, Westminster - - 


St. George, Hanover Square - 


TOTAL 





ee a I 
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dix. 
joins TABLE E. 





HosprraL SAMPLES. 
Examined in the GOVERNMENT LABORATORY. 


(A.) Number containing Preservatives and Artificial Colouring. 












































Colour. 
Hospital and kind of Samples. Total received. AB Nese Ce See vom F oA 
Vegetable. Coal-tar. 
oe : male 
Charing Cross : ‘ 
Milk” - . : = J “ t 6 7) te = 
Butter - : - - - - - 6 6 1 —_ 
Great Northern : id 
Milk - : = = z : 5 ole nay ee. 
Butter - - : : : - : 10 10 — 6 
Great Ormond Street (Children) : 
Milk - : : : = z e 11 ae ae os 
Butter - - : - - é . 10 10 med as 
King’s College : 
Milk - : - = : : zi 6 Ln a pak 
Butter - - - - - - - 6 6 5 1 
London : 
Milk - - - - - - 3 75 as jay ee 
Butter - - - - - - 5 5 1 
Bacon - : - : : : . 1 1 on 
Condensed Milk : ; 2 l pies pane 
Ginger Beer - : . . : : 1 ae i; 
Port Wine - ; : - = - 1 ae av ag 
Pendlebury, near Manchester (Children) : 
Milk - : - ; : : 2 6 eee = as 
Butter - 2 E : : E : 6 pe 3 es 
Middlesex : 
-Milk - - - - - - - 6 a = — 
Butter - - - - - - - 12 12 6 -- 
St. Bartholomew’s : 
Milk - - - : : - oY 6. ons ares ies 
Butter - - - - - = = 6 6 1 — 
St. George’s : 
Milk - = - : - 4 4 a 
Butter - - - > 2 - = 4 3 1 2 
Cream - ; - - - . - 4 4 ee 
St. Mary’s: 
Milk - - - z = - > fi — ae 
Butter - r - - : - . 14 13 6 4 
Cream - - = - - = 7 i 
~ St. Thomas’s : 
Milk - - - - > 5 - 4 = EY au 
Butter - : ‘ : : , : 8 6 e- — 
Victoria (Children) : 
Milk - 3 2 wes fas war 
Butter - - = - 2 2 —— oe 
Westminster : 
Milk 6 - — — 
3utter - 6 4 1 5 
Totals e. f= a 184 99 33 18 
Percentage - - - 53°8 . 18 ‘0 








The preservative (exclusive of salt) was in all cases a boron compound. 
The vegetable yellow used for colouring was invariably annatto, and the coal-tar colour employed gave in nearly every 
instance the reaction of “ butter“yellow”’ (dimethylamido-azo-benzene). 


—— 
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Appendix, 


TABLE F, 





$$ 


Percentage of Boric Acid. 

















Hospital. Sample. 
j Minimum. Maximum. _ Average. 

Charing Cross - - - . - | Butter - 10 45 | ‘291 
Great Northern’ - - - - -| ditto - 14 "89 "466 
Great Ormond Street (Children’s) - - | ditto - 19 69 "462 
King’s College - - - -  -| ditto - 38 “52 431 
London - - - - - - -| ditto - 54 “91 702 
Middlesex - - - - - -| ditto - "32 "55 “410 
St. Bartholomew’s - - - - - | ditto - 15 85 503 
St. George’s - - - - -| ditto - “20 65 "425 
Stomarye 2 -~ /-- - - -| ditto - ‘Il 53 ‘330 
St. Thomas’ - - - - - - | ditto : 18 -79 533 
Victoria - - - = - - - ditto - ‘43 “45 440 
Westminster - - - - - -| ditto - “10 36 187 
AVERAGE - - - = - ‘24 ‘64 "432 

Milk - : aS ee | 03 20 ‘086 

> St. George’s a { | ; , 

Cream 7a 22, 29 266 

St. Mary’s (Cream) - - - - - = = | a ag “41 272 


| 


N.B.—The above percentages may be converted into grains per pound in the case of Butter by multiplying by 70, and 
by 87°5 to convert percentages of Boric Acid in Milk and Cream into grains per pint. 


The highest amounts were found in Samples from London Hospital. 








TABLE QC. 





Temperance Wines and Cordials. Herb-Beers and Temperance Drinks. 








iy 
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(8) Provinces -| 69|41| -| 3] 10 | 54 | 782] 200) 33 | 2/12/-] - | - 47 | 23-5 
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TOTALS - - | 103 | 53 = 6} 27 | 86 | 83°5 596 64 | 22119 3 = 7 115 | 19°3 
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ES ,,,,,,,,,,,, 


TaBLeE H.—continued. 


PRESERVATIVES supplied by Manufacturers and other Traders—continued. 


(B.) Tu following contained FoRMALDEHYDE. 


=~ 25ers capers ye 5 l= = == "7 a pee a= peepee nee ee ee ee ee 


Percentage of Formaldehyde 











Amount recommended by the Trader for Use 








pm in Solution. in different Foods. 
: Name 
essive 
Be of Preservative. A. | - Kind Proportion 
Number. - Directions for Use. | of Formaldehyde 
As Sold As ready for of Food. in the Food. 
i Use. 
35 Formalin solution | 5 per cent. 0'3 per cent. | Milk - -| Half pint of Bin 1: 82,000 
(approximate. ) 16 gallons of 
milk. 
Meat - Either dip in So- — 
Fish - - lution B, or 
Poultry . sponge over the 
Game - - articles. 
Bepse= 35 = 
36 Lactic fluid - - | 10 per cent. — Milk -  - | One tablespoonful 1: 32,000 
(approximate. ) in 10 gallons of 
milk. 
Butter - | One tablespoonful | The butter is allowed 
: in 4 gallons of to steep for half 
water. hour in the anti- — 
septic _ solution, 
then the liquid is 
worked out. 
37 ___| Liquid preservative | 1°1 per cent. -— Milk and{ One gill to 16 1: 50,000 
cream. gallons. (approximate. ) 
38 Preservative for | 0°12 percent. — Separated One pint to 18 1: 120,000 
separated milk. milk. gallons. 
39 Steryl - - - | 20 per cent. | 0°75 per cent. | Milk - - | Quarter pint of B| One grain of CH,O 
to 16 gallons of per gallon. 
| milk. 1: 70,000 





(C.) Tx following consisted of various kinds of Sarr. 


























Progressive | Name of Preservative. Percentage of Salt Observations by Trader. 
Number. as NaCl. 

40 Dairy salt - - - - 99°5 = 

41 Dairy salt - - - - 98°3 For butter and cheese, 3 per cent. suffices to keep 
butter for more than six months. 

42 Curer’s or packer’s salt . 98:9 The best kind for pork packing or bacon curing ; alse 
used on the Pacific Coast for salmon and lobster 
tinning. 

43 Fishery salt (No.1) - — - | 92-4 For Seotch and Yarmouth herring and Irish mackere] 
Fisheries (150 ]bs. in 400 1b. barrel of fish), 

44 Fishery salt (No.2) -  - | 95°3 _ A better quality than No. 43, as it is free from iron 
impurity. 

45 Coarse common salt - - 97°7 | Used for general purposes by curers and packers in 
the United Kingdom as more adapted for use in 
our damp climate than No. 42. 





(D.) “ MiscELLANEOUS”” PRESERVATIVES. 











: Progressive Name of Preservative. Use, &e. 
Number. , 
46 Egg preservative - - | The eggs are kept in the solution, which contains, 
approximately, 1 per cent. of sodium silicate. 
47 Beta-naphthol, Sulphonate | Supplied by the “Sal Proeservare” Company, and 


of soda. said to be used on the continent. 
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Appendix. 


TABLE J. 


Some QUANTITATIVE DETERMINATIONS of the Amount of Preservatives in Foods Examined in the GovVERNMENT 
LABORATORY. 
(A. )—Borie Preservative. 


For the following estimations of the amount of boric acid those samples were selected (with the exception of the 
hospital samples, all of which were examined) which indicated on preliminary qualitative examination, a spe 
large amount of the preservative. 


(a.). Milks. (14 samples examined.) 


Maximum - - - - . - - ‘104 per cent. as B(HO), = 9°1 grains per pint. 
Minimum - : S : : S OLS is = 18 
Average - - : - - - - ‘062 by = poe se 


(6.) Creams. (9 examples examined.) 


Maximum - : 2 Se 2 - ‘651 per cent. as B (HO); = 57 grains per pint. 
Minimum - - 3 é ; = Cy ot . =e A) 
Average - - : 2 sine - ‘366 7 = 39 : 


(c.) Sausages, Potted Meats and Brawn. (11 samples examined.) 


Maximum - . . : : - - ‘943 per cent. as B (HO), = 66 grains per lb. 
Minimum - 2 : : - - =H 217 = = (5 P 
Average = : - = 2 : =peckhe 5 Se ” 


(d.) Butters. (10 samples examined.) 


Maximum - = tite - - - - ‘935 per cent. as B (HO); = 65°5 grains per lb. 
Minimum - = < : - - - ‘264 re = 1855 a 
Average . . - - - - - ‘477 5 = 33°3 ss 


~(e.) Margarines. (8 samples examined.) 


Maximum - : = : - : - 1°05 per cent. as B (HO), = 73°5 grains per lb. 
Minimum - : = 2 z bs 27° O10 3 ae . 
Average - - - z z F =e 42 3 — 30 £ 


(7.) Bacon. (10 samples examined.) 


Maximum © - - : - - - - ‘661 per cent. as B (HO); = 46°3 grains per Ib. 
Minimum — - ee eee ce ert "i 86 
Bverase | weg eh oe ek Ah acco - = 23°0 . 


(g.) Temperance Beverages. 
(1.) Temperance wines and cordials. (Nil.) 


(2.) Herb beers and similar temperance drinks. (8 samples.) 


Maximum - = : + ee : - ‘083 percent. as B (HO); = 7°3 grains per pint. 
Minimum - - - = iaigae ped - 1013 i iho n 
* Average “ “ bo . ‘ - +043 —~ 38 ‘ 


(A.) Hospital samples. 
(1.) Butter. (83 samples.) 


Maxinum - 7 - : - - . ‘91 per cent. as B (HO); = 63°7 grains per lb. 
Minimum - “ : 2 2 - m3 0) = a BLY - 
Average : - - : : 2 Se ABD us == Bie 55 


' 


(2.) Cream. (7 samples from St. George’s and St. Mary’s only.) 


Maximum - - - i - ‘41 per cent. as B (HO), = 36 grains per pint. 
Minimum - - - - - - a Ss = 15 = 
Average - - - - - = ~ "O68 - = 23°65 re 


(3.) Milk. (3 samples from St. George’s only.) 


Maximum — - SOE Be ee DS e206 per cent-as DUO), = 17°56 grains Per ping 
Minimum - — : : : tes = = 36 
Average =f h . - : - 086 . = TH re 
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(B.)—Salicylic Preservative. 


(a.) Jams. 
Maximum 
Minimum 
Average 


(6.) Temperance Drinks. 

(1.) Temperance wines and cordials. 
Maximum 
Minimum 
Average 


Appendix. 


— 


(As Salicylic Acid.) 


(13 samples taken indiscriminately.) 


8°5 grains per-lb. 
Bes 
38 


121 per cent. 
024 
‘055 


ad ” ad ” 


” ” 


(10 samples examined.) 
‘22 per cent. = 19 grains per pint. 
oe 5 15 
103 5 ee eee 


9 


b 


(2.) Herb beers and similar beverages. (25 samples.) ie 


Maximum 
Minimum 
Average 


(c.) Imported Beers. | (19 samples.) 


Maximum 
Minimum 
Average 


(C.)—Sulphites. 


(a.) Temperance Drinks. (Lime juice, ginger 
examined.) 
Maximum 
Minimum 
Average 


(b.) Imported Beers. 


Maximum 
Minimum 
Average 


(20 samples examined 


Cream 


093 per cent. = 
‘006 s 


‘0380 


8°1 grains per pint. 
0°5 
2°6 


9) 


39 ” 


3°4 grains per pint. 
13 
21 


‘039 per cent. = 
015 ie 
025 


” 


” ” 


(Estimated as sulphur di-oxide.) 


wine, lemon syrup, raspberry cordial and peppermint.) (13 samples 


4°5 grains per pint. : 
Ol 
18 


‘052 per cent. as (SO), 
‘001 
‘021 


>) ” 


) ” 


by Customs.) 
- 0°018 per cent. as (SO), 
- 0°002 
- 0°008 


1°6 grains per pint. 
= 02 
= 0°7 


” ” 


” ” 


(D.)—Formalin. 


Milks 


1 Cream. Less than iin 00,000. 
ete: Trace. 
4 Samples. 
1 Milk. 1 in 100,000. Maximum for milk. 
2 , 1 in 150,000. 
y Less than 1 in 1,000,000. 
3 Trace. 
Samples. 


Temperance Drinks - 


2 
2 
7 


1 Temperance drink, 1 in 25,000, maximum for temperance drinks. 


2 1 in 100,000. 


= ” 


3 Samples. 





Fish - 


2 


Fish had been dipped in formalin solution, but the amount of 
the preservative was not estimated. 
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TABLE K, 


PERCENTAGE of Foops found by various observers to contain PRESERVATIVES. 


Kind of Food. 


Milk - 
Do. - 
Do. 

Do. (@) 
Do. (@) 

Butter 
Dos = 
Do. 

Do. - 
Domne 

Margarine 

Do. - 


Do. = 


Meat foods (6) 


Miscellaneous (6) 


Percentage con- 


taining Authority. 
Preservative. 

18-2 Government Laboratory 
13:0 Dr. Walford - - 
9°0 Dr, Hill - - 

14 Mr. W. C, Williams - 
0°7 Dotk- - - - 
57:1 Government Laboratory 
50°0 Mr. L. K. Boseley — - 
44°5 Dr. Walford . : 
28°0 Drpddalti cs - - 
26°5 Dr. Williams - - 


* nearly all” 


84°0 
77°4 
64:0 
33°0 


Mr. W. C. Wiliiams 
Dr. Hill : : : 


Government Laboratory 
Dr. Hill 
Do. - - - - 





District. 


Home and abroad. 
Cardiff. 
Birmingham. 
Lancaster. 
‘Liverpool. 
Home and abroad. 
London. 
Cardiff. 
Birmingham. 
Glamorgan. 
Liverpool. 
- Birmingham. 
Home and abroad. 
Birmingham. 


Do. 


(a) With the exception of these milks (which were preserved with formalin) all the above foods contained Boron 


Preservatives. 
(6) The percentages of these foods found in the Government Laboratory to be preservatised are given in detail 


in Table 





TABLE L. 


Maximum Amounts of PRESERVATIVES found in various Foops by different observers. 





Nature of Preservatives. 


Boracice Acid - 


Do. 


Do. 


Do. 


Do. 


Kind of Food. 


Do. 


Do. 


Do. 


Do. 


Condensed Milk (0) 


Cream (c) 


Amount of Preservatives. 











Grains per pint 
Percentage. aonth wor Ibe of Solid 
Foods. 

; 0-914 80°0 (a) 
0°300 26°2 

[ 0:230 20°0 
0-200 17°5 

: 0180 15-7 
0-144 12°6 
0-140 12-2 
0°105 92 
0-029 2°5 
0-500 43°7 (0) 

: 0-800 70°0 (¢) 











(a) This amount is given in the evidence as “ Borax.” 
(6) This sample of condensed milk is from Austrajia. 
ge of preseryatives in cream is sometimes given in grains per lb., but is here expressed in all cases as 


(c) The percenta 


grains per pint. 





Authority. 


Prof. A. W. Blyth. 

Dr. W. Williams. 

Mr. W. F. Lowe. 

Government Laboratory. 

Dr. A. Hill. 

Mr. C. E. Cassal. 

Mr. W. W. Fisher. 

De E. Walford. 

Dr. J. L. Cameron. 

Dr. Voelcker. 


Mr. O. Hehner. 
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Maximum amounts of Preservatives found in various Foods by different observers—continued. 





Nature of 
Preservative. 
Boracicacid'- — —  - 
Dow - = 
Do. - - - 
Do..))- )) - - 
Do. - . - 
Do. (@- Ate 
Do. - - : 
Do. - - - 
Do.. - - - 
Do - 4 : 
Do. - - - 
Do - - - 
Do. - - - 
Do. - - - 
aOdt) © 8 he - 
Do. - - 
LO. . - - 
Do. - - - 
Do. - - - 
Dow - - - 
Do. - - - 
Do. ae - 
Oa = - - 
Salicylic acid- — - 
Do. - - - 
Do. - - - 
Dies 1) = ep = 
Do. - f . 
De, - = . 
Do. - - = 
ae.) : - 
15. - - 
Do - - = 
Do. - - - 
V5 - 
ae 8 a 
PM 5 > oe 
‘Sulphites (as SO2) - 
oe. ~ - - 
Formalin et.» 
1 - - 
Do. - - - 





Kind of Food. 


Cream - : - 
Cream (clotted) ~- 


Cream (ordinary) - 


Cream -~ - - 
do. aye - 
do. - - - 

Butter -  - - 
do. . - - 
do. - - - 
do. Pig Tet» 
do. Pa he Lag tne 
do. - - ~ 
do. - ~ - 
do. - cers 


Margarine -~ - 


Sausages - - 
do. > - = 
do. - . - 


Ham and bacon - 


i do. - - - 
do. - - - 
do. - - - 


Temperance drinks 


British wines - - 


do. - oH 3 
do. - - . 
do. - - ° 


Lime Juice cordial 
do. - - ~ 
Cider - - - 
Beer (bottled) - 
», (imported) - 
Sherry - - - 
Port - - - 
Jam - . . 
ag: i - 
do. - : - 
Temperance drinks 
Beer (imported) - 
Milk - 


Cream - - 


Temperance drinks 


Amount of Preservatives. 


Percentage. 


0°651 
0°515 
0°450 
0°434 
0°325 
0200 
1-600 
1°300 
1020 
1:000 
0°935 
0°885 
0-714 
0°705 
1:050 
1°140 
0°943 
0°500 
0-661 
0-340 
0°300 
0°130 
0-083 
0210 
0220 
. 0°200 
0:038 
0-154 
0-100 
0654 
0-010 
0:039 
00023 
0:0045 
0°121 
0-064 
0-050 
0-052 
0-018 
1 in 100,000 








Grains per Pint 
of Liquid 
and per b. of 
Solid Foods. 


35 
4'5 
16 


less than 1 in 100,000 SE ti: 


1 in 25,000 - 











Authority. 


Government Laboratory. 
Mr. C. E. Cassal. 

Mr. Jas. Hudson. 

Mr. W. C. Williams, 
Mr. C, E. Cassal. 

Mr. C. W. Sorensen. 
Dr. W. Williams. 

Dr. J. H. Jones. 

Dr. E. Walford. 

Mr. W. W. Fisher. 


| Government Laboratory. 


Mr. W. C. Williams. 


Mr. W. F. Lowe. 

Mr. H. D. Richmond. 
Government Laboratory. 
Dr. J. Tubb Thomas. 
Government Laboratory. 


Mr. H. D. Richmond. 


| Government Laboratory. 


Mr. W. C. Williams. 
Dr. J. Tubb Thomas. 
Mr. H. D. Richmond. 
Government Laboratory. 
Dr. E. Hope. 
Corstens Laboratory. 
Mr. W. C. Williams, 
Mr. C. E. Cassal. 

Mr. W. C. Williams. 
Mr. C. E. Cassal. 


Mr. H. Symons. 


‘Mr. C. E. Cassal. 


Government Laboratory. 
Mr. C. E. Cassal. 

- - do. 
Government Laboratory. 
Mr. W. C. Williams. 
Dr. Voelcker. 


Government Laboratory. 


~~ - do. - - do. 
- -do. - - do. 
ENG Ghegy oe. hae ALLEN 
- - do -‘- do. 
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Taste M. 


Convictions under the Foop and Drues Acts for the Addition of CaEmMIcAL PRESERVATIVES to Foop.* 








| Percentage Grains 
District. Analyst, &e, Food. | | Preservative. of Preservative | per Pint or per 
| Found. Pound. 
Birmingham -  -| Dr. Hill o>) Sat Oe eee See Boric acid -— - 0:08—0'18 7—15'7 
Buckingham —==jiy{+ |) M. We W. Fisher); -| do - grip do): (haiior 0°14 12°2 
Glamorgan - - - | Dr. Williams - -| do: - -|- do - - : 0°13—0°3 11:3—26'2 
Liverpool - - - | Mr. W. C. Williams -| do. - - | Formalin es ay Pe. 
London - - - | Mr. Cassal_ - - - | Cream - - | Borie acid - - 0°464 - 40°6 (pint). 
Birmingham - - | Dr. Hill - - - | Butter - == }:do. # - 5 0-9—1°6 63—112 
Glamorgan - - - | Dr. Williams . -| do - -|- do - - - 0°6—1°6 42-112 
Pontypool - - - | Dr. J. H. Jones * -| do - ait do. | = e 1°3 91 
Westminster = - - | Mr. Bannister = - - | Lager beer - | Salicylic acid - - — a 








* Compiled from the evidence of witnesses before the Committee. 





TABLE. N. 


Summary of SaAmMpLEs of Foop (both Homes and Importep Propuck) and the ‘CoLouRING Marrers found therein. 
(Examined in the GoveERNMENT LABORATORY.) 









































Colouring Matters. Total 
No. Description. Total Cones Percentage 
Samples. : 2 olourmg | Coloured. 
Coal-tar. |Vegetable, Animal. ; Mineral. | Matters. 
1 Milk - : - - - 296 — 3 —_ _ Ba 1:0 
2 Cream - - - - 290 9 1 “5 = 10 3°4 
3 Butter . é - - 364 40 87 _ _ 127 34°9) 
4 | Margarine - - - - 133 100 15 — a 109 (a) 81°9 
5. | Cheesenl) ieee ok 196 5 107 are aut 111 (8) 566 
6 | Condensed Milk - - - 86 — — =~ ees cre me 
wf Bacon - - : - - 210 a — = Aen es 2S 
8 | Ham - . - - - 185 —_— — x3 Be. a ati 
9 | Sausages - oe i gt - 226 72 1 1 — 74 32°7 
10 Potted Meats - - 165 27 3 — 3 32 19°4 
11 | Preserved Meats - - 135 _ — 1 — 1 0'7 
12 | Prawn : - - - 56 6 — _— —_ 6::- 10°7 
13 | Fresh Fish - - - - 43 —_— pa an —— ae rey 
14 | Preserved Fish . - - 44 — — — 1 1 23 
15 | Meat Jellies - - - 25 3 — 1 — 4 16:0 
16 | Fruit Jellies - 28 9 — 4 — 13 46°4 
17. | Pork Pies - - - 48 — — — a3 = 
18 | Lard - - - 52 eae oe Ye su wa et 
aC am eo - - - 50 10 — — 10 6°7 
90 | Preserved Riaite - - 48 4 — — 5) 6 | 125 
21 Fruit Pulp : 10 — == ire pets ag ae 
92 | Preserved Vegetables - - 49 — — — uy VI | 34°7 
23 | Lime and Lemon Juice - 78 1 — — _ Cees 1:3 
24 | Cordials - . - - 24 12 — 2 — 14 ; 58°3 i 
25 | Fruit Syrups " - - 23 12 — 1 — 13 56°5 | 
26 | Temperance Drinks -~— - 769 | 56 —- 1 — 57 74 
27 | Imported Beers - - - 100 _ — = bake au od | 
28 Wines and Beers - - 32 ake ie ei ry. nat | 
20. | Vinegar.) 4") =" *- < 17 — _ — —_— “= — 
30 Meat. Extracts - - - 50 — a = oe eek { 
31 | Sauces and Ketehups ©) 10 5 3 -- 8 80°: 
3% | Soups - - - . 49 1 — — —- 1 2:0 a9 
39 | ‘Sagara eS a Pee 149 24 = ae oe 24 161 
34 Spic es - . - - - 22 — 2 — 2 4 18-2 hi 
85 | Miscellaneous’ - - 29 2 _ — — 2 69 } 
(Invalid Foods, &o. ) De . 
TOTALS <= - - 4,251 398 221 il | 25 | 648 15:2 P 


(a) ao of these contained both vegetable and coal-tar yellows, P 
(6) O = ditto - ditto - ditto. q 

g 
, 2! Nanarash at 
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SAMPLEs of CoLourrinG MATTERS used 


No. 


Name. 


Use. 


TABLE O. 


Quantity recommended. 


in the TRADE, and Examined in GovERNMENT LABORATORY. 


Nature. 





o +. 6 WO Ee 


os 


10 
11 
12 


14 
15 
16 
17 


3017. 


Annatto extract - 


Cowslip colour’ - 
Butter colour - 


- - do. - - 


- - do. - - 
- - do. - - 
- - do. - - 
- - do. - - 
- - do. - - 
as do. - - 
- - do. - - 


Oil butter colour - 
Oleo butter colour 


=eOL = dO, - 
Annatto colour - 
Extract of annatto 


Cream colour - 


Armenian bole | - 
Camwood - - 
Crystal roseine - 
Indian red - - 
Rose pink -— - 
Food colour - - 
- - do - - 


Ham, chicken, 
tongue dye. 


Polony colour - 


Polony dye - - 


Brown dye - - 


Logwood - - 


Milk - - 
do. - - 
Butter - - 


- do. . - 


- do. - - 
- do. - - 
- do. - - 
- do. - - 
- do. - - 
- do. - - 
elit strane 
- do. Laer 
- do. - - 
- do. - . 


Cheese - - 
- do. - - 


Cream - - 


Sausages, &e. - 


ae ep Slee 
- - do.. - 
- - do. - 
“= do. - 
- - do. - 
he S00. - 


Ham, chicken, 
and tongue. 


Skins of Polo- 
nies. 


- do. - do. - 
Imitation of 


smoked hams. 


Various - - 


One teaspoonful to 16 gallons 
of milk. 


ee 


One teaspoonful in 200 litres 
of milk (44 gallons). 


One teaspoonful to four gal- 
lons of cream. 


One teaspoonful in five gal- 
lons of milk. 


One teaspoonful to three gal- 
lons of cream. 


One teaspoonful to five gal- 
lons of milk before churn- 
ing. 


One oz. to 70 Ibs. of cheese - 


One tablespoonful to 30 Ibs. of 
cheese. 


Half oz. to 60 lbs. of meat - 
odes, chopeess 2 ido. - - 


—_—_—_— 


Annatto in water. 
- + do, 

Annatto in oil. 

- + do. 

- - do. 


Annatto in water. 


Coal-tar yellow in oil. (“ Butter 
ellow ”) (Di-methyl-amido-azo- 
enzene). 

Coal-tar yellow in alkaline solu- 

tion. 


Annatto in oil. 


- - do 
eel ae 


Coal-tar yellow. “ Butter yellow’ 
(see above). 


Annatto in oil. 


= =) 08 
Annatto in water. 
> <a do. 


Mixture of Annatto and a coal- 
tar yellow (Tropeeolin) in water. 


Ferruginous earth. 
Camwood chips. 
Coal-tar red (fuchsin). 


Coal-tar red (sulphonated azo-red), 


= = GOs H-n ado; 
- do. .- - +do. 
-.- dow -»-- dos ‘and,starch. 


Coal-tar red (corresponds with 
Congo red). 


Coal-tar red (sulphonated azo-re:l) 


ae OO = 1s 


Coal-tar red and brown (Mixture 
of an azo-red red and brown 
allied to Bismark brown). 

Logwood chips. 


3AZ 
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' TABLE P, 





List of Cotourinc MATTERS used in CONFECTIONERY, from Mr. L. K. BosELEy 
(KEILLER & Son, SILVERTOWN). 





Citron Orange — - - 





The following colours are also used. 


Cherry Red - 


Trade Names. | Colours. 


Rhodites - - - . 
| Reda ys ee 

Ponceau Red - - - - | 

Vermilion fe . - - 


Rose Red - : - 


Saffron Yellow : - - 





Primrose Yellow 
Yellows, &e. 
Imperial Yellow - 


French Cream Pink (Rhodo- 
mine). 

Concentrated Pink - : 

Magenta - - - - - 


Chocolate Brown - - 
Brownland Black 


ee oe 


Jetoline Black 


Heliotrope 


Lavender Violets : . 


Damson Blue - = Hs Z eh 











| 








Scientific Names. 





Hvarochlorte of the phthalein of di-ethyl-meta- 
amido-phenol. 


A mixture of hydrochlorate of rosaniline with milk, 
sugar, or starch. 


Fuchsin, hydrochlorate or acetate of rosaniline. 


Hydrochlorate of phthalein of di- -ethyl-meta-amido- 
phenol. 


Sadiant salt of tetra-iod-fluorescin. 


Biebrich or Crocein scarlet. Sodium-benzene-napthol- 
sulphonic acid. 


A pure aniline colour. 

Purified aniline colour. Guaranteed harmless. 

Probably the sodium salt of amido-azo-benzene sul- 
phonic acid. 


Auramine. (This colour is sold in three grades, 1, 2, 
and 0). 


Ammonium or sodium. salt of hexanitrodiphenyl- 
amine. 


The sodium. salt of xylene-sulphonic-acid-axo-B.- 
naphthol. 


An aniline colour. (No details as to composition). 


Probably di-amine: black. 


Hoffman’s violet R., hydrochlorate of tri-ethyl] rosani- 
line. 


A mixture of Hoffman’s violet. 


Also a mixture of Hoftman’s violet. 





(Scientific names not-given). Rose. paste, brown paste, Tuscan, orange, and 


salmon pink. The first two are probably mixtures oe some of the above named colours, with aluminium hydroxide. 
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CONFECTIONERY CoLoURED ARTIFICIALLY. SENT by Mr. L. K. Boserey (Kerimier & Son, SILVERTOWN). 


Fondants - - . 


Mixed bouquet cachous - 


Oriental beans = - 


Sugar boilings - . 


Fruit junjubes- - - 


Gum jujubes - - 


Cachous - - - 


Lozenges - - - 2 


Gelatin jujubes”— - - 


Cupid lozenges hie 


Buttons - - - - 








Cream pink (rose) - = = ee 
Imperial yellow (pale cold yellow). 
Heliotrope (very pale lavender). 
Mixture of 1 and 2. 
Lemon yellow and real saffron (yellow) - - 
Rhodime and raspberry red (decided rose red). 
FY. heliotrope (purple). 

Jetoline black and heliotrope (slate colour). 
Citron Orange (pale orange). 
Heliotrope (lilac colour). 
Rose pink (crimson) - : - - - - 
Lemon yellow (greenish yellow). 
Citron orange (only just perceptible). 
Chocolate brown (reddish brown). 
Jetoline black (slaty black). 
Rose pink (pale and dark rose) - - - - 

al and Jetoline black (reddish brown), 
Vegetable yellow (pale yellow). 
Citron orange (pale and dark orange). 
Chocolate brown and jetoline black (dark brown). 
Red with cochineal - - - - - - 
Yellow with apricot (real) (orange yellow). 
Green (with liquid blue colour). 
Rose pink (decided red) - - - - - 
Citron orange (orange). 
Lemon yellow (very slight yellow). 
Damson blue (bluish violet). 
(a) Rhodamine (pink) - - - - : 
(b) Heliotrope (reddish violet) - - - : 


(ce) Lavender (bluish violet) - - - - 


Rhodamine (pale pink to deep rose) 
Lemon yellow (pale cold yellow). 
Rose pink - - - - - - - : 
and black currant (purplish red). 


re) 


He and orange (reddish orange). 


and damson blue (dark violet). 


” 


Citron orange (decided orange). 


Concentrated pink - = - Saif 29s DS 
Cream pink, 

Lemon yellow. 

Lavender. 

Citron orange. 


Concentrated pink - - : . . 
Cream pink. 

Lemon yellow, 

Chocolate brown. 


Lavender. 





1 in 23,000 to 1 in 5,000 
(-004 to ‘02 per cent.) 


1 in 3,500 to 1 in 1,000 
(028 to 0'1 per cent.) 


1 in 5,500 to 1 in 2,500 
(018 


in 
‘018 to ‘04 per cent.) 


1 in 5,500 
(‘018 per cent.) 


1 in 23,000 
(004 per cent.) 
1 in 7,500 
(013 per cent.) 
1 in 5,000 
(‘02 per cent.) 


1 in 30,000 to 1 in 2,340 


| (003 to 0428 per cent. 


1 in 5,500 
(‘018 per cent.) 


1 in 33,000 to 1 in 17,000 
(003 to 00588 per cent.) 


Same proportions as last 
group. 





Ne . 


= 


ee ae es ok oe eee 
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TABLE R. 


Maximum Amounts of Corourrne Matters found in Foops by various observers. 











Kind of Food, Xe. Colouring Matter. Amount of Colouring Matter. Authority. 
Preserved Vegevables (Peas, Copper sulphate (a) - - | 094 per cent. = 6°6 grs. perlb. | ‘Sanitary Record ” (1897). 
: wee it Pople ane ve <i ie taras UO. c= - - - | 022 Bf 15 as - | Mr. Vasey. 
dO: tien dosti = {5 be GORE - - - | 016 ae ks] a3 - | Professor A. W. Blyth. 
= dOm ea NOM ae SU GOsn- - - - | -010 n'y 07 i - | Mr. W. F. Lowe. 
=) 60. 908 =) nGOe sue -|- - do. - - - - | 010 5 0-7 3 - | M. Riche (Paris). 
doss= > = dong -|- - do. - - - - | 0085 sy, 06 a5 - | Mr. Cassal. 
Piccalilli —- - - ‘- | Turmeric - - - - | 4lbs. to 40 gallon barrel - - | Mr. L. K. Boseley. 
Pickled Cabbage - - - | Sulphuric acid (6) - =—4+- = dexieti-} de: - - |.- - ditto. 
Milk - - - - - | Annatto - = - - | 1 in 300,000. - - . - | - + ditto. 
Sweets - - . - - | Oxide of Iron - - | 0-4 per cent. = 28 grs. per lb. - | Mr. Cassal. 
Bloater Paste - - =| - ---do. = - - - | 0°34 5 i 24 e - | Mr. Fisher. 





(a) In the evidence, the copper colouring matter is variously described as ‘‘ copper,” “‘ copper sulphate” or ‘‘ crystallised 
copper sulphate,” but the figures in the above table are in all cases expressed in terms of metallic copper. 

The above figures multiplied by four will give approximately the amonnt expressed as crystallised sulphate of copper. 

(6) Sulphuric acid, though not itself a colouring matter, has the property (common to acids generally) of acting on 
pickled cabbage so as to produce a bright red colour. 
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APPENDIX No. IX. 


RAILWAY TRANSPORT OF MILK AND BUTTER IN ENGLAND. 


With a view to secure information from the chief 
railway companies having termini in London, and 
whose lines traverse the milk and butter producing 
counties of England, the following letter was sent to 
nine companies, namely:—The Great Central, Great 
Eastern, Great Northern, Great Western, London, 
Brighton, and South Coast, London and North-Western, 
Jiondon and South-Western, Midland, and South- 
Eastern and Chatham Railway Companies :— 


Local Government Board, Whitehall, S.W., 
5th October, 1900. 
Dear Sir, . 

The Food Preservatives Committee, appointed by the 
President of this Board, have found occasion during 
the progress of their investigations to make inquiry 
concerning methods of transport by land and water 
as regards parts of the Continent and Ireland, and they 
are desirous of having information from the great rail- 
way companies of England concerning the facilities 
granted for the carriage, especially, of milk and butter. 

The Committee will therefore be very glad if you 
will kindly furnish them with information on the follow- 
ing points as regards your railway system, and upon 
any other matters which seem to you to be pertinent to 
the inquiry in question. 

(1) Are any special trucks set apart for the convey- 
ance of milk or butter? 


(2) Are these commodities sent alone or in conjunction 
with other articles, and, if so, what? 


(5) Is milk or butter sent in refrigerating cars or in 
ice-wagons # 

(4) If not, have the wagons used for such produce 
double wails and roofs and any special methods of venti- 
lation? 


(5) Do milk and butter go by 
trains? 

(6) Are any special precautions taken to keep trucks 
so used in the shade during the heat of summer while 
awaiting their cargoes at provincial stations? 


(7) What are the maximum distances in one and 
another direction from which milk and butter are carried, 
and how many hours are occupied in the journey to 
London ? 


(8) Is the milk and butter traffic on your ralway 
extensive, and have any complaints been received as 
to damage of produce in transport? 

Trusting that you will be good enough to furnish, in- 
formation on the above several points for the purposes 
of the Committee. 

I am, yours faithfully, 
(Signed) Cuas. J. Huppart, 
Secretary to the Committee. 


The Traffic Superintendent, 
Railway Company. 


passenger or goods 


The following replies have been received :— 
GREAT CENTRAL Rattway. 

I beg to give you the information so far as this com- 
pany is concerned :— 

(1) We have a large traffic in butter and margarine, 
for which special vehicles are provided. 

(2) About 90 per cent. of the traffic is conveyed alone. 
The other 10 per cent. is carried with general mer- 
chandise. 

(3) We have neither refrigerator cars nor ice-wagons. 

(4) The special vehicles are built-in the urdinary way, 
but with ventilated sides (louvred), but protected on the 
inside with perforated zinc. They are also fitted with 

‘four Torpedo ventilators in the roof. 
(5) Butter is chiefly conveyed by special butter trains. 
(6) No special precautions are taken to keep trucks 
* so used in the shade in summer. 


__ (7) The greater proportion of our butter traffic passes 
_ between Grimsby Docks and Manchester, distance 100 


miles, the usual time occupied by the special trains 
conveying same being about four hours. We have no 
butter traffic to London. 

(8) The butter and margarine traffic is extensive, some 
10,000 packages being received at Grimsby weekly. 
Considering the weight of the traffic and the nature of 
same the complaints are very small, and not more than 
the average for general merchandise. 

Wirtiam = Pottirt, 
General Manager. 
7th November, 1900. 


GREAT HASTERN Raruway. 


The quantity of butter produced in our district is 
comparatively small, and is usually sent packed with 
other commodities of farm produce for home consump- 
tion under the arrangement rejerred to in the enclosed 
pamphlet.* 

(1) Yes, on certain trains for milk. 

(2) Milk sent alone; butter usually in small con- 
s.gnments, as previously stated. 

(3) No. 

(4) For the conveyance of milk: the vans are specially 
constructed for the purpose, and ventilated with louvres 
at the sides. 

(5) Principally by passenger train. 

(6) As far as circumstances will permit. 

(7) About 130 miles ; the time occupied on the journey 
being approximately four hours. 

(8) During 1899 we conveyed, without complaints of 
damage in transport, about 580,000 cans contaiming 
about 7,000,000 Imperial gallons of milk. 

H. G. Drury, | 
Superintendent of the Line. 
11th October, 1900. 


GREAT NorTHERN RAILWAY. 


I give you below the particulars asked for :— 


(1) Special vehicles are set apart for the conveyance of © 


milk by passenger or special train from the milk- 
producing districts of Nottinghamshire, Derbyshire, 
and Staffordshire, but not for butter, which is con- 
veyed in the guard’s van by passenger train and in 
goods wagons by goods train. 

(2) Milk from the above-mentioned districts is usually 
sent in special trains, but when only small quantities 


are forwarded it is carried with the ordinary parcels. 


traffic in the guard’s van. Milk is not conveyed br 


goods trains. 

(5) and (4) Refrigerating vans are not provided for 
milk and butter on the Great Northern Railway, nor 
have vehicles provided for such produce double. walls 
and roofs. They are, however, well ventilated. When 
practicable, refrigerator vans are used for the convey- 
ance of butter by goods train. 


(5) Milk is conveyed by passenger or by special train, . 


and butter by both passenger and goods trains. 

(6) No special steps are taken for this purpose. 

(7) The maximum distance milk is conveyed on the 
Great Northern Railway is about 150 miles, the time 
occupied being about five hours 25 minutes, 

Butter is received in London in large quantities from 
Liverpool (200 miles), Newcastle (271 miles), and 
Grimsby (155 miles), and delivery is made the day 
after despatch. From these ports butter is sent all 
over the G.N. line. 

(8) An extensive milk traffic comes from the Notting- 
hamshire, Derbyshire, and Staffordshire districts. The 
butter traffic from these districts is not extensive. 

Complaints as to damage are very occasional. 


; J, ALEXANDER. 
30th November, 1900. 





* Not reproduced hers. 
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GREAT WESTERN RaArLway. 


Concerning the facilities afforded for the conveyance 
of milk and butter over the Great Western Railway, 
I haye pleasure in giving an answer in detail to each 
of the various questions contained in your communi- 
cation :— ' , 

(1) ‘Are any special trucks set apart for convey- 
ance of milk or butter ?—Milk is principally conveyed 
by passenger train, or by trains appointed for the 
exclusive purpose of conveying milk under passenger 
train conditions. The empty cans are worked in the 
game manner on the return journey. Milk is carried 
in passenger train vehicles, so constructed as to permit 
of an efficient draught of air through them, and at the 
same time afford shelter from the sun. The roofs of 
the vehicles are painted white. Moreover, with a view 
to the milk being carried by rail under the most 
favourable sanitary conditions, the vehicles used for its 
conveyance are retained as far as is practicable ex- 
clusively for the service. Butter when sent in large 
quantities is, where possible, carried in special vans, 
lined with zinc and with ventilators at each end. A 
very large proportion of this traffic, however, is for- 
warded by the traders in small lots, and is conveyed 
either in the vans used for merchandise traffic gene- 
rally; or in some particular cases in vans with open 
sides and whitened roofs. 

(2) Are these commodities sent alone or in conjunc- 
tion with other articles, and if so, what?—By 
far the larger proportion of the milk traffic is 
conveyed separately from anything else. The excep- 
tion is with odd cans and small lots, which generally 
travel in the guard’s van. Butter, when forwarded in 
small quantities in boxes, tubs, baskets, crocks, cools, 
or hampers, is frequently loaded in wagons contaming 
general merchandise. 

(5) Is milk or butter sent in refrigerator cars or in 
ice wagons?—In England, milk is not generally con- 
veyed in refrigerator cars, the distance being so short. 
On the Great Western Railway, the distance for which 
milk is carried would probably average about 60 miles. 
The vehicles are constrycted as explained in answer to 
Question No. 1. Butter, in full loads, is carried in re- 
frigerator cars so far as circumstances permit, or in the 

“specially-constructed vans referred to in answer to 
Question No. 1. The refrigerator cars are fitted with 
ventilators and receptacles for ice. The major portion 
of the salted butter traffic is carried in the regulation 
merchandise vans. 

(4) If not, have the wagons used for such produce 

double walls and roofs, and any special methods of 
ventilation ?—The regulation merchandise van used by 
the company is stoutly built, but the walls and roofs are 
not double. The vans are sufficiently ventilated. 
» (5) Do milk and butter go by passenger or goods 
train ?—Milk is carried almost entirely by passenger 
train, principally late at night, and early in the morn- 
ing. Fresh butter is conveyed by passenger train or by 
goods train, as may be ordered by the trader; and 
salted butter nearly always travels by goods train. 

(6) Are any special precautions taken to keep trucks 
so used in the shade during the heat of summer while 
awaiting their cargoes at provincial stations ?—The 
point as regards the vehicles for the conveyance of milk 
is dealt with in answer to Questions No. 1. With 
regard to butter, the general custom is for it to 
be handled and dealt with under cover; and the 
vans intended for the conveyance of the traffic are 
placed in position in the roofed goods station or sheds 
as long as is practicable before the train time. 


(7) What are the maximum distances in one and 
another direction from which milk and butter are con- 
veyed, and how many hours are occupied in the journey 
to London ?’—Ninety-nine per cent. of the milk traffic 
received in London by Great Western Railway is from 
stations within 150 miles distant, and the time occupied 
in its conveyance for the full distance might be about 
six hours. It is explained, in answer to Question No. 3, 
that our average distance for conveying milk is about 
60 miles, and the average time occupied would be 
about two hours. An important centre for milk for- 
warding to London is the Wiltshire Dairy district sur- 
rounding Swindon, a distance of 77 miles. This. dis- 
trict is served by fast trains, appointed exclusively for 
the milk business, and the journey from Swindon to 
London by one of these Sains occupies only 95 





* Not reproduced here. 


minutes. Milk is forwarded in small quantities for dis- 
tances beyond 150 miles and up to about 300 miles, 
and the time occupied in the case of the longest 
journey would be about 11 hours. It has been 
found from experience that farmers and other 
senders of milk attach as much importance to the . 
working of the returned empty cans, as they do to ihe 
conveyance of milk. This means in practice that every 
milk sending station must have its own service of milk 
vans or trucks independently of other stations, which 
necessitates the carriage of the returned empty churns 
being conducted by special trains or by passenger 
trains. At Paddington Station we have provided a line 
with approach road and extra platform exclusively for 
the accommodation of milk, and to keep it apart from 
the ordinary traffic. To illustrate the care taken in deal- 
ing with this branch of the company’s business, one of 
the service orders regulating its working at the London 
stations is attached.* The longest distance butter is 
conveyed by passenger train is from the South and 
West of Ireland to London, about 600 miles in all, and 
the time taken for its conveyance is about 24 hours. 
In addition, goods trains are used for salted butter 
from these districts, and the service to London occupies 
from 30 to 36 hours. Butter is also carried from the 
under-mentioned places by goods trains, and the ap- 
proximate times occupied in transit are as shown 
below :— 6b 








Station. Miles. idee sottnee 
Penzance - - 327 16 hours. 
Helston - - - 325 18? SX, 
Redruth - - - 309 1: Naas fan 
Penryn - - 309 TOrgir, 








(8) Is the milk and butter traffic on your railway ex- 
tensive, and have any complaints been received as to 
damage of produce in transport?—The Great Western 
Company are the largest carriers of milk in the United 
Kingdom, the quantity conveyed by them during the 
year 1899 being as set out below :— 


No. of Cans. No. of Gallons. 
1,642,380 23,495,925. 


The company are fully alive to the great importance 
of dealing with this business in a theroughly smart 
and efficient manner, as will be illustrated by some of 
the earlier answers, and they spare no expense to give 
satisfaction and encouragement to the traders in =nilk. 
The result is that complaints of alleged damage to milk 
in transit have practically disappeared. 


Some short time since it was represented to me by 
influential persons that the senders of milk were in- 
convenienced by certain of the branch lines of the 
company being closed on Sunday, which necessitated 
the supplies on that day being carted to the nearest 
main line station. With the desire of sympathetically 
dealing with every matter affecting the agriculturists 
of the districts served by the Great Western line, the 
question received careful consideration; and, as a re- 
sult, Sunday trains by which milk is conveyed are in 
recent months being run upon the following branch 
lines in dairy districts. 

Calne. 
Malmesbury. 
Highworth. 
Fairford. 

Tt may be added that it has just been decided, with 
the same object, to extend the Sunday service on the 
Wells branch. 

It may be mentioned that in the course of the 
proceedings on the Sale of Food and Drugs Bill in the 
early part of 1899, it was represented that hardship 
had arisen in connection with the prosecution of milk 
producers in cases where it had arisen that pure milk 
handed to a carrier for conveyance was suspected upon ~ 
arrival at destination to have been adulterated. 


It was further alleged that the railway companies re- 
quired milk churns to be unlocked (except in cases where 
an additional charge for conveyance was made) a require- 
ment which did not allow of precautions being, taken to 
prevent persons from tampering with the milk whilst in 
charge of the company. . 
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These representations were placed before the railway 
companies for their observations, and in reply it was 
explained that a wrong impression existed so far as the 
railway arrangements were concerned, because as a matter 
of fact, the companies provide for and actually carry 
milk in sealed churns, the only condition being that the 
churns should have the tare weight stamped on the out- 
side so that the declared contents might be checked by 
allowing 10ilbs. for every gallon of milk. 


Sealing is equivalent to locking, and it makes no dif- 
ference to the railway companies whether the churns are 
sealed or locked ; but, as the churns are never locked, 
it may be the dealers consider that, in practice, there 
would be a difficulty in arranging for the locking and 
unlocking of churns, which difficulty does not exist in the 
case of sealing. 

About 400 sealed churns are received at Paddington 
daily, and I should be very glad to see the number largely 
increased, because there is good reason for believing that 
a certain amount of “blending” takes place. This 
practice may be beneficial for those consumers who would 
otherwise be supplied with the poor descriptions of milk ; 
but it is not so satisfactory to those who desire to be 
supplied with the best milk that is procurable. 


The butter traffic is extensive, being carried in con- 
siderable quantities from the South and West of England, 
and the South and West of Ireland to London ; to the 
Midlands, and to the North of England. Imported butter 
is largely distributed from London, Bristol, and the other 
ports. 

During very hot weather, complaints are sometimes 
received in regard tu butter traffic, but every effort is 
made to avoid damage in transit, and the number of 
grievances is not large. 

If, instead of farmers making up the butter on their 
own premises, they would combine, in each district, to 
establish a factory to which the milk could be sent for 
the purpose, this would not only enable the butter to be 
manufactured under better sanitary conditions, but would 
also allow of its being packed in such a manner, and 
sent in such quantities as would enable a through van 
to be run with if to destination, thereby ensuring its 
_ delivery in good condition. Could such a combination 
among the producers be brought about, ihe traffic could, 
no doubt, be handed to the railway companies at regular 
times and in reasonable quantities, in which event the 
Great Western Company would be quite prepared to make 
special arrangements for its conveyance on similar liner 
to those which exist in the case of milk traffic. 


J. F. Wirxinson. 
22nd November, 1900. 


Lonpon, BrigHTon, aNpD SovurH Coast Raitway. 
(Home Traffic.) 


Your letter of the 14th inst. I regreh I have been 


unable to send you an earlier reply, but trust that the 


following particulars will be of interest. 

For the purpose of reference I have answered the 
questions in the order they occur in your communiea- 
tion :— 

(1) Milk is carried on the platform of carriage trucks 
or in the luggage vans of passenger trains, according 
to the extent of accommodation required. Butter is 
usually carried in box vans or covered trucks. There is 
no demand for special trucks. 

(2) Milk and butter are very rarely sent in conjunc- 
~ tion. 

(3) No. 

(4) No. 

(5) Milk only by passenger trains; butter by both 
services. 

(6) Yes, when occasion requires, and the shade is 
available. 

(7) The maximum distance between extreme points 
on the railway is only 86 miles, though the aggregate 
mileaze is 487 miles. The time occupied on journeys 
may be amaximum of about 3} hours by passenger train 
or about 10 hours by goods train. 

(8) Milk traffic is fairly considerable ; butter traffic of 
home produce very small. Few grounds of complaint 
arise as to damage in transport. 


D. GREENWOOD. 
19th April, 1901. : 
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Continental Traffic. 

Your favour of the 5th inst. addressed to the Traffic 
Superintendent, has been referred to me, as I under- 
stand your inquiry, so far as this company is concerned, 
is confined to foodstuffs from the Continent. 


In the first place I would remark that we do not carry 
fresh milk from the Continent. We have been asked ta 
do so on several occasions, but have declined in the 


interests of British producers. 


We bring large quantities of Italian butter in boxes 
and baskets, which travel in through trucks from Italy 
to Dieppe, whence they are shipped to Newhaven, and 
then forwarded by rail to London, or to Brighton, East. 
bourne, etc. This traffic is confined to the winter months. 


We have also a service of steamers between Caen anc 
Newhaven, and a considerable amount of Normandy: 
butter travels by that route. This comes, in larger or 
smaller quantities, all the year round. 


Although we have a few refrigerating vans, butters an 
arule travel in ordinary trucks, box vans for preference. 


We generally have sufficient butters to make up com- 
plete truck loads or if not we load with eggs. 


The bulk of our butter being forwarded at “ Petite 
Vitesse” rates, it is conveyed from Newhaven to London 
by goods trains, which generally travel by night. 

I shall be pleased to furnish any further particulars 
which your Committee may desire. 

J. W. WYLIn, 
Continental Traffic Manager. 

10th October, 1900. 


Lonpon AnD NortH WESTERN Rariiway. 

I beg to reply sertatim as follows to the eight questions 
embodied in your communication :— 

(1) Special trucks are set apart for milk, but not for 
butter. ; 

(2) Milk is largely sent alone, but in some cases with 
other articles. Butter generally with other articles. 

(3) No. 

(4) The wagons used have not double walls or roof, 
but they are specially ventilated. 


(5) Milk goes by passenger trains, and butter to a 
large extent by goods trains. 


(6) There are no special means of doing this. 


(7) The longest distance milk is carried is from Tarff 
(Giasgow and South Western Railway) to Euston, which 
is handed to this company at Carlisle. The distance is 
509 miles. As regards butter, that sent/from Knocklong 
(G. 8. and W. Railway) to Euston, vid North Wal], 
represents the extreme point, the distance being 456 
miles. The time occupied in the journey to London for 
the milk is about 8? hours, and for the butter 15$ hours. 


(8) Very considerable traffic in milk and butter by 
passenger trains is conveyed on the London and North 
Western Company’s line, and the complaints as to damage, 
etc., to milk and butter by passenger trains are very 
few. 


F. Harrison. 
24th October, 1900. 


Lonpon AND SoutH WESTERN Rariway. 


With reference to your application concerning the 
methods of transport of milk and butter traffic, i beg 
to give below a few particulars as to this company’s 
practice, and will deal with your questions in numerical 
order, viz. :— 

(1) Special vans are provided for the conveyance of 
milk traffic, which are specially constructed so as to 
give plenty of ventilation, but butter traffic is generally 
conveyed in the guard’s van, unless there is a sufficient 
quantity to warrant a special van being used, in which 
case it would be loaded into an ordinary closed van or 
a guard’s van, whichever vehicle was available. 

(2) Milk traffic is generally conveyed by special 
train, but in some cases churns are also conveyed by 
ordinary passenger trains; butter is conveyed by 
ordinary trains. 

(3) We do not provide refrigerator vans or ice 
wagons for the conveyance of milk and butter traffic. 

(4) Milk vans are not fitted with double walls, but 
they are well ventilated at the sides. 

3B 
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(5) Milk traffic is not conveyed by goods train, but 
butter is sent by goods as well as passenger train. 

(6) There is no accommodation at the majority of 
country stations, where vans can be placed under cover 
in the shade, and milk and butter traffic is usually 
loaded up either at a siding when a special truck is 
used, or at the platform after arrival of the trains, by 
which it is to be conveyed, and on arrival at Waterloo 
the milk churns are immediately unloaded and sent 
down a lift into the milk arch below, which is, of 
course, very cool, and butter traffic would be taken to 
the Parcels Office, and sent down the lift to the arch 
below to await delivery. 


(7) The bulk of the milk traffic is drawn from the fol- 
lowing stations, viz. :—Yeovil Junction, Sherborne, Mil- 
borne Port, Templecombe (including Somerset and 
Dorset Stations), Gillingham, Semley, Tisbury, Dinton, 
Wilton, Salisbury, and Porton, and the time occupied 
between Yeovil Junction and London by the milk 
train would be between 4 and 5 hours. 


(8) The number of churns of milk which were dealt 
with at Vauxhall and Waterloo alone during the 12 
months ending October 31st last was 511,170, and the 
traffic at Clapham Junction and other large stations is 
very great. We also have a very extensive traffic in 
farm and dairy produce, which is conveyed at special 
cheap rates. With regard to the question of complaints 
of damage I think that the number of complaints we 
receive is extremely small in proportion to the amount 
of traffic which is dealt with. 

Sam Fay. 

11th January, 1901. 


Mipianp Ratnway. 


I have the pleasure to enclose herewith a statement 
answering seriatim the inquiries of the Food Preserva- 
tives Committee in regard to the conveyance of milk and 
butter by railway. G. H. Turner. 

27th November, 1900. 


(1) Are any special trucks set apart for the conveyance 
of milk or butter ?—Special vehicles are used for the con- 
veyance by passenger train of full loads of milk in churns. 
Butter is not conveyed in specially constructed wagons 
but generally with other articles by goods train. 


(2) Are these commodities sent alone or in conjunc- 
tion with other articles, and, if so, why 7—If not a full 
truck load butter forwarded by the goods train service 
is loaded along with other goods. Butter in small 
quantities and occasional churns of milk are con- 
veyed in luggage or parcels vans by passenger trains. 

(3) Is milk or butter sent in refrigerating cars or in 
ice-wagons ?—It is not our practice to use refrigerator 
vans for milk and butter. 


(4) If not, have the wagons used for such produce 
double walls and roofs, and any special methods of 
ventilation?—The sides of vehicles provided specially 
for the conveyance of milk are boarded outside and 
inside, but the roof is not double. The ends and sides 
are louvred for ventilation. 

(5) Do milk and butter go by passenger or goods 
trains ?/—Butter and condensed milk are principally 
forwarded by goods train. Fresh milk is chiefly sent 
by passengei train service. 

(6) Are any special precautions taken to keep trucks 
so used in the shade during the heat of summer while 
awaiting their cargocy at provincial stations ?—No. 


Generally speaking the heavy milk traffic passes during 
the night. 

(7) What are the maximum distances in one and 
another direction from which milk and butter are 
carried, and how many hours are occupied in the 
journey t» London?—The maximum distances milk is 
conveyed by passenger train by our route from the 
North and West to London are :—Distance, Glasgow 
to London, 423 miles; time occupied, 12 hours. 
Berkeley Road to London, 197 miles ; time occupied, 
8 hours. We have no precise particulars of the transit 
of condensed milk and butter conveyed by goods trains. 


(8) Is the milk and butter traffic on your railway ex- 
tensive, and have any complaints been received as to 
damage of produce in transport ?—The quantity of milk 
and butter carried by the Midland route is extensive. 
Complaints as to damage in transit are comparatively 
few, and it is generally found that, in the case of 
butter, the damage arises through the defective packages 
used by the senders. 

Midland Railway, 
General Manager’s Office, 
Derby, November, 1900. 


SoutH-EASTERN AND CHATHAM AND Dover Ratnuwars. 


I have the pleasure to send you herewith for the in- 
formation of the Food Preservatives Committee replies 
to the inquiries propounded by them, both as regards 
our passenger and goods departments. 


A. WI11I1s, 
General Manager. 
19th October, 1900. 


Conveyance of Milk and Butter by Railway. 
PASSENGER. 


(1) No milk and butter are conveyed in the ordinary 
luggage vans. 


(2) These commodities are sent in conjunction with 
luggage and ordinary parcels. 


(3) No. 

(4) No. 

(5) Butter by both, but milk by passenger almost 
exclusively. 

(6) No. 

(7) With regard to milk about 50 miles. 

(8) Milk traffic comparatively not extensive. 


Goons. 

(1) Butter is sent in ordinary trucks. 

(2) With ordinary merchandise, unless there is 
enough to fill a truck, and in that case the butter is 
sent by itself. 

(3) As to butter, no. 

(4) No. 

(5) Principally by goods. 

(6) Yes, so far as is practicable, but consignees are 
eager to receive early. 

(7) Butter by goods trains is sent a maximum dis- 
tance of 86 miles from London. 

(8) Traffic from London hezry. 
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APPENDIX No. X. 


AN HISTORICAL RECORD OF THE USE OF PRESERVATIVES AND COLOURING MATTERS IN 
FOOD, GLEANED FROM THE VOLUMES OF .THE “LANCET,” from 1851 to the present time. By 
Mr. 8. A. Vasey, F.L.C., F.C.S., Consulting Chemist to the “ Lancet.” 


{7 Attention was drawn incidentally to the preservation 
and artificial colouring of food with the commencement 
of the labours of the Analytical Sanitary Commission of 
the “ Lancet,” which was instituted in the year 1851 by 
the late Mr. Thomas Wakley, M.P., the founder of the 
journal. The gross forms of fraud which this Commis- 
sion brought to view are in the main not related to the 
specific subject which the present Committee on Preser- 
vatives are considering. Nevertheless, some important 
Aine are touched upon which bear distinctly upon the 

istory of the employment of preservatives and colour- 
ing matters in food, which I venture to think will be of 
interest to the Committee. 

The first report, dealing with the adulterations of 
_ Coffee, contains little that is germane to the subject, 
but in the “Lancet” of 20th September, 1851, the Adul- 
terations of Milk are described. In this article mention 
is made of the use of turmeric added for the purpose of 
producing in milk a richness of colour, making the dilu- 
tion with water and abstraction of cream less apparent. 
Tn the same article reference is made to the addition of 
carbonate of soda to prevent milk from turning sour. 
Milk thus treated may be kept, it is said, for eight or ten 
days. Again, milk of almonds is referred to as being 
sometimes present in milk, and as oil of almonds is 
decidedly antiseptic the object of its addition was pro- 
bably for preserving purposes or asa corrective. This 
seems to be the first historic reference to the use of pre- 
servatives in milk. 

The next reference to the use of a preservative is in con- 
nection with the addition of sulphuric acid to Vinegar. 
The “ Lancet ” Commission (the “ Lancet,” p. 52, Vol. L, 
1852) regarded this addition as unnecessary since some 
makers dispensed with it altogether. Asa result of the 
enquiry it was shown that of 33 samples analysed eight 
samples contained a quantity of sulphuric acid not ex- 
ceeding the amount permitted to be added, while in the 
remaining cases the amount exceeded this, and in some 
instances was three or four times as great. 

The next enquiry (1852) related to Pickles and their 
adulteration, and here again the presence of free sul- 

huric acid was shown and of copper in varying amounts 
in the samples purchased. In two instances the amounts 
were poisonous. The pickles which contained the largest 
quantity of re were those which consisted entirely 
of green vegetables, as girkins and beans. “One of the 
worst features of this abominable practice,” remark the 
““ Lancet” Commission, “is that the employment of 
copper is wholly unnecessary as the colour of green 
vegetables maybe very well preserved by other means 
as by the use of pure vinegar and the addition of a 
proper quantity of salt.” 

e next important article dealt with Preserved Pro- 
visions, and appeared in the “ Lancet” of 20th March, 
1852. In this article reference is made to the means of 
preserving various foods, but the only preservatives 
mentioned are salt, sugar, oil, charcoal, acetic acid, 
pyroligneous acid, and alcohol. A number of samples 
was examined, including carrots, turnips, peas, rhubarb, 
cabbage, Brussels sprouts, potatoes, apples, extract of 
beef, soups, fish, and beef pemmican. Out of the 
34 samples of preserved provisions of all kinds submitted 
to examination the condition of preservation of 29 was 
most satisfactory, the state of five only out of the 
number being unsatisfactory, three of these being vege- 
tables. It is concluded on the whole that the several 
processes adopted for the preservation of vegetable and 
animal substances, so far as regards home and domestic 
use, are productive of satisfactory results. From the 
few cases, however, which have turned out unfavourably 
it is evident that the greatest care is requisite in con- 
ducting the several steps of whatever process is adopted. 

The next report was devoted to the examination of 
Cayenne Pepper purchased at the establishments of 
grocers and oilmen resident in the metropolis, and the 
results were startling. Cinnabar, vermilion, or sulphide 
of mercury was detected in one sample. Six of the 
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samples consisted of a mixture of ground rice, turmeric, 
and cayenne coloured with either red lead or a red fer- 
ruginous earth. Venetian red, red ochre, brick dust, 
occurred in seven samples, red lead in poisonous quanti- 
ties in 13 samples, hit of the 28 examined 22 contained 
mineral colouring matter. Practically the same sub- 
stances and colouring agents were found in Curry 
Powder, the report, including the analysis of 26 samples, 
appearing in the “ Lancet” of 17th July, 1852. 

The next Commission dealt with Preserved Bottled 
Fruits and Vegetables. Twenty-seven samples out of 
33 contained varying quantities of copper. This was 
true for gooseberries, rhubarb, and greengages, but not 
for red fruits like currants, raspberries, and cherries. 
Several specimens of green fruits and vegetables were 
free from copper. Olives contained a very large amount 
of copper. The colour of green fruit and vegetables is, 
the Commission remark, apparently heightened by a 
second device; the bottles in which they are enclosed 
are made of a highly-coloured glass; those in which 
French olives are preserved are so intense a green as to 
impart to the fruit a deep green colour even without the 
aid of copper. 

The next enquiry of interest to the Committee related 
to Anchovies, in which red lead was occasionally found. 
In 23 out of 28 samples bole Armenian or Venetian red 
was found. Much the same class of colouring material 
was found in many samples of potted meats and fish, 
the report appearing in the “Lancet” of 13th Novem- 
ber, 1852. 

The next enquiry related to Sauces, in which appa- 
rently in some instances charred deal wood was used for 
imparting colour. Cochineal and bole Armenian were 
found in essence of lobsters, shrimps, and anchovies. 

An interesting letter appeared in the “ Lancet” of 
15th January, 1853, from the late Dr. Bernays, Lecturer 
on Chemistry at that time in St. Thomas’s Hospital. 
Referring to the work of the “ Lancet ” Analytical Sani- 
tary Commission, Dr. Bernays records that when eating 
gooseberries with a steel fork he observed the prongs to 
be completely coated with a thin film of bright metallic 
copper. 

Preserves and Jellies were next the subject of 
enquiry, the results being recorded in the “Lancet” of 
22nd January, 1853. Some 35 samples were examined. 
Raspberry jam, gooseberry jam, greengage jam, the 
greengages of crystallised fruit, limes, and greengages, 
and candied citron peel, all owed their brilliant colour 
to a salt of copper. 

The next subject forming the basis of a report was 
Lard, where the chief form of adulteration appeared to 
be caustic lime “to improve consistence and colour.” 

Later, in the “ Lancet” of 4th June, 1853, it is shown 
that Butter is heavily preserved with an excess of salt, 
but no other preservative is mentioned. 

A pause appears to have occurred at this date in the 
work of the Commission, the next article appearing in 
the “Lancet” of 3rd December, 1853, which related to 
the analysis of 43 samples of Snuff. In many instances 
red ochre, yellow ochre, and umber were found for 
colouring purposes. Chromate of lead, oxide of lead, 
and bichromate of potash were found in other samples. 

In the following year, in the issue of the “ Lancet” of 
27th May, 1854, appeared a remarkable report on the 
“Colours used in Confectionery.” Yellow sweets were 
found coloured with chromate of lead and gamboge ; the 
red sweets were coloured with red lead, vermilion, or 
sulphide of mercury ; the brown sweets were coloured 
with umber and sienna ; the purple sweets with Prussian 
blue and cochineal ; the blue sweets with indigo, Prussian 
blue, and ultramarine ; the green sweets with Brunswick 
green, a mixture of chromate of lead and Prussian blue ; 
and others were coloured with carbonate of copper and 
Scheele’s green or arsenite of copper. In cake ornaments 
white lead was frequently found. . In this report several 
instances are given of poisoning by the consumption of 
articles so coloured. 
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With this terrible indictment the work of tne Com- 
mission as it relates to the subject of enquiry before the 
Committee on Preservatives ceased until seven years 
later. In 1861 and 1865 the Lancet Analytical Com- 
mission resumed its enquiry, and this time devoted its 
attention again to Preserved Provisions, in which it was 
shown that copper was still employed to a very large 
extent in green preserved fruits and vegetables, although 
the samples obtained from big firms which are still well 
known were shown to be free from copper. Also it was 
shown that the gross forms of adulteration of Cayenne, 
as with lead and mercury, had to a large extent subsided. 
In the same year it was also shown that Mustard was 
less adulterated, and that turmeric as a colouring agent 
was the exception rather than the rule. There is a vast 
amount of further information in these reports bearing 
on the general adulteration of food up to that time. It 
would clearly appear that up to this date the present 
methods of preserving and colouring foods were un- 
known. That attempts were, however, very strenuously 
made to institute a satisfactory method for the preserva- 
tion of food is abundantly clear from a perusal of the 
“Lancet” from 1854 to 1886. Editorial articles appeared 
again and again as to the merit of certain processes, 
and analyses were quoted clearly emanating from the 
“Tancet” Analytical Sanitary Commission, dealing with 
the product of these methods. It is interesting to refer to 
one article, which appeared in the “Lancet” of 19th 
January, 1867. 

In this article the efforts that have been made towards 
preserving Animal Food Supplies are described. Omit- 
ting to mention the methods of tinning meats in vacuo 
we may refer for the purposes of the present enquiry to 
the section of this article which deals with antiseptics. 
It would appear that sulphurous acid and the sulphites 
were tried, with the result that though to some extent 
the meat was preserved from putrefaction, yet the flavour 
of the meat so treated put the method out of court. The 
use of nitric oxide was also suggested. In summing up 
the “ Lancet” writes, “It may be safely asserted that no 
method is known to science by which the decomposition 
of raw meat can be prevented, especially in tropical 
climates, without the employment of some powerful anti- 
septic which, in order to accomplish the object, must 
impregnate every part of the meat and its juices. It 
may also be safely asserted that there are no known 
antiseptics capable of producing the required effect that 
would not either destroy the nutritive properties of the 
meat or communicate to it a decided flavour that would 
interfere with its use as a food. Salt is the only chemical 
agent that has been used with any good effect, but some- 
thing better than salt meat is wanted.” Here again 
there is no mention of the use of modern antiseptics like 
borax. 

Apparently the first mention of a modern preservative 
in Milk was in the “Lancet” of 20th January, 1877. 


The preservative was salicylic acid. Next, in the same 
journal of 11th January, 1879, borax is mentioned as 
being used in meat. 

It is curious to note that the employment of modern 
antiseptics for the preservation of food was introduced 
much about the time when Lord Lister introduced his 
method of antiseptic treatment. Lord Lister’s discovery 
was made in 1870, and in the following vears the Listerian 
methods were adopted, with what remarkable results in 
the history of medicine every medical man knows. 

In 1886, Vol. L., page 700, an editorial note appears in 
the “ Lancet” on the “Increasing Use of Preservatives 
in Food.” Benzoate of soda appears then to have been 
regarded as the best agent. Boric acid is described as 
undesirable and injurious, especially when present in 
milk for infant use. 

In another article, which appeared on p. 1142, Vol. II., 
1886, the results of the examination of Borated Fish are 
reported. Here it is stated that apparently boric acid is 
not truly a preservative, and blackening of the flesh was 
noticeable. 

Then, in several articles which appeared in the second 
volume of the “Lancet” in 1887, the increasing use of 
Boric Acid in Milk was pointed out, and appeal was 
made for attention to the subject. One of these articles 
was the translation of Dr. Forster’s Report in Dingler’s 
“ Polytechnisches Journal,” 1884, page 170, on the use of 
boric acid as a so-called food preservative. This will be 
found to be a very interesting physiological enquiry, 
which would appear to have anticipated modern experi- 
ments. The result was distinctly unfavourable to the 
use of boric acid. 

The publication of this article in the columns of the 
“Lancet” led to what must be regarded as the first 
public agitation on the subject. It received considerable 
comment at the hands of the public analysts, which 
culminated in the first case of prosecution instituted 
under the Sale of Food Acts. The case failed on the 
point of an added, and as it was urged, injurious preser- 
vative, but succeeded on the point of abstraction of fat. 

In a leading article in the “ Lancet” of 10th January, 
1891, m commenting upon this case, the “ Lancet ” 
remarked that the “question is an important one and 
calls for immediate investigation, and the consensus of — 
medical opinion must be gained.” 

This is exactly the present position, and a position 
which the Committee are appointed to elucidate. As to 
the evidence of the use of preservatives and colouring 
matters 1n food following the date of this remark (10th 
January, 1891) up to the present time, particulars have 
already been furnished to the Committee by medical 
men, public analysts, and myself. 


The “ Lancet” Laboratory, 
29th November, 1899. 
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DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &c. : 





Taste C.—STATEMENT giving the Names of the PRESERVATIVES mentioned in 110 Replies to a Circular Letter 
addressed to Dairy Farmers and Traders, with the Number of Persons using each. 





Name of Preservative. 


Arcticanus = - - - 

Borax or boracic acid - - 
Glacialine- - - - 
Preservitas - - - - : E 
Formalin (including one described as 

Schering’s Formalin Solution). 

Salt and saltpetre - 2 Se . 
Crystalline : 2 
Spécial Cream Preservative - = 4 


itchell’s Preservative - - - 
Formaldehyde - - - 
Douglas’s Dry Antiseptic -  - 





Used by Persons. 








Name of Preservative. 


Used by Persons. 





Sixteen. 
Thirteen. 
Eleven. 
Eleven. 
Nine. 


Three. 
Two. 
Two. 
Two. 
One. 
One. 





Coverdale’s Milk and Meat Preserver - 
Middleton’s Antiseptic - 
Conservine - - a 
Golden Cross Brand 
Sal preservare — - : 
Crown - = - = - 


Seima - : - - = = : 

“ High-priced Preservative, warranted 
not to contain Borax.” 

Lac pottass - - - - - - 

“Hreeza lie. =s ay : = 

“ Boro ” - 2 2 - 





One. 
One. 
One. 
One. 
One. 
One. 
One. 
One. 


One. 
One. 
One. 








Taste D.—STATEMENT giving the Names of the CotourinGc Marrers mentioned in 110 Replies to a Circular 
Letter addressed to Dairy Farmers and Traders, with the Number of Persons using each. 





Name of Colouring Matter. 





Annatto.- : “ : : 3 
Danish. Butter Colouring - 
Silver Churn - - : 
Primrose Butter Colouring - 
Oleo Butter Colourine - - 
Cowslip Colouring - - 
Carrotine : - : - 





Used by Persons. 


Forty-two. 
Five. 
Five. 
Two. 
Two. 
Two. 
One. 


Name of Colouring Matter. 


Howarth Colouring Fluid - 
Tomlinson’s Butter Colouring 
Grated carrots - - - 
Colouring XXX. - - - 
Jersey Butter Colouring = - 
Butter Cup Colouring - - . - 


arc a ee | 
3 


Used by Persons. 


One. 
One. 











Cory of a Resolution passed at the Annual General Meeting of the Central Chamber of Agriculture, held on 
ecember 6th last, on the motion of Mr. 8. Kipyer, representing the Taunton Farmers’ Club, seconded by 
vir. C. MIDDLETON, representing the Cleveiand Chamber :— 


“That this Meeting is opposed to the employment of preservatives and colouring matters in articles of 
dairy produce, whether British or imported ; and that it be an instruction to the witnesses appointed by 
this Chamber to give evidence before the Departmental Committee to urge that, as preservatives and 
colouring matters are believed to be deleterious to the health of invalids and children, their use should be 


prohibited,” 
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APPENDIX No. XII. 





Handed in by Mr. W. W. Fisuzr, January 17th, 1900. 


Report expressing the general experiences of the 
members of the Society of Public Analysts. 


Since my former communication to your Secretary, 
I have been able to gather further information, which 
I have the honour to submit to the Committee. 


A schedule of articles of food and drink, prepared by 
the Society of Public Analysts, was sent to members 
with the request that they would furnish any informa- 
tion they could in regard to the use of preservatives 
and colouring matters, and a number of analysts have 
kindly contributed the results of their experience. 
Through the kindly co-operation of the authorities for 
whom I act, many articles have been purchased for 
analysis, which have been specially examined in view of 
this enquiry, but although this assists in filling up some 
gaps, it will be seen that much remains to be done in 
respect of a large number of articles. 


It will probably be convenient to classify the articles 
in five groups :— 

I.—Fresh meat, etc., preserved meat, fish. 

II.—Dairy products. 

III.—Vegetables, fruit, confectionery. 

IV.— Beverages, alcoholic and non-alcoholic ; sauces, 
condiments. 

V.—Drugs and vegetable extracts. 


IL—FRESH MEATS, ETC. 


Fresh Meats.—Beef, mutton, pork, veal, venison, poultry, 
game. 

Potted and Prepared Meats.—Dried Meats, meat powders 
and biscuits, sausages, bacon and ham, salt beef, salt pork, 
smoked meats, meat extracts, meat juices, soups, tinned and 
potted meats, jellies. 


Many of these articles are never purchased for ana- 
lysis, and no information is available either as regards 
the use of preservatives or artificial colouring. 

Sausages.—These articles are frequently coloured. In 
the North of England Mr. Allen of Sheffield finds Congo 
red is used very generally ; Mr. Keating Stock (Dur- 
ham) has met with a mixture, parts of borax and boric 
acid coloured with Congo red, which is used as a pre- 
servative for meats. Mr. J. W. Gatehouse, of Bath, 
states that species of eosine dye, known as “theodine,” 
is largely used, and he has advised its discontinuance, 
as it is likely to be injurious to health. Mr. Bodmer 
(Southwark) has met with red colouring matter, pro- 
bably an anilyne dye. In the Oxford district a small 
proportion of red oxide of iron is used sometimes as 
a colouring in German sausage, but the red appearance 
is mainly due to the presence of saltpetre in the brine 
used for salting: the red colour is occasionally en- 
hanced by artificial dye upon the outside skin of the 
sausage. 

A boracic preservative is not infrequently used. Dr. 
A. Hill records it in sausages and in German sausage, 
’ and in polony he has found ‘65 per cent. boric acid ; in 
chicken, ham and tongue ‘6 per cent. 

Of five makes of German sausage lately examined I 
found three containing boracic acid in the proportion of 
45 per cent. HzBO, ; ‘34 per cent. and -37 per cent. 
severally. 

Dr. Dyer has detected in pork sausages quantities up 
to *7 per cent. 

_ Bacon and Ham.—Mr. Gatehouse says borax is largely 
used forhams. “ Curers assert public taste requires this 
treatment, and the old salt and saltpetre pickle will 
_ not sell, and besides is much too long in operation. 
The latter, it may be presumed, is the true reason. 
Impure calcium sulphite mixed with much sulphate 
was offered to a large bacon curer for rubbing into sides 
of bacon, but it is not known if this was actually used.” 

Dr. Bernard Dyer states that out of 34 samples of 
bacon and ham submitted to him because suspected, 14 
contained boracic acid ; one ham contained from °5 to 
*75 per cent. in different parts. 

3017. 


Dr. A. Hill has found bacon to contain: ‘4 per cent, 
boric acid, ham °15 per cent., and salt beef 45 per cent. 
of boric acid. 


_ Dr. Rideal gives ‘04 per cent. of borax ag the amount 
in American ham, and several other gentiemen mention 
the presence of boracic preservatives in bacon and 
ham. we am informed that “A Manual of the Pork 
Trade” was published by L. Upcott Gill (170, Strand, 
London) by Mr. M. L. Douglas, but is now out of print, 
and I have not yet seen a copy. It contains recipes 
for all sorts of sausages, pork pies, etc, as wel] ag 
information about bacon curing, and would: doubtless 
afford much information to the Committee. As an in- 


gredient of almost everything, “ dry antiseptic,” which . 


1s a mixture of borax and boracic acid, is recommended, 
usually in the proportion of about & per cent. 


In respect of meat extracts I have little information 
but Mr. Allen has met with boric acid in one make, 
Mr. Clayton also mentions its presence, while Mr. R. 
Bodmer states that 9 per cent. of boracic acid was pre- 
sent in a liquor used for pickling livers, I have re- 
cently examined samples of tinned salt beef, tinned 
rabbit, potted meat, and potted beef, but no preserva- 
tive beyond salt and saltpetre was discovered.’ Dr. A. 
Hill has met with boracic preservatives in pork pie, 
salt beef, and pickled tongue, and my colleague,. Dr. 


Ts Stevenson, informed me that borates are used for: 
venison, poultry, bacon, ham, as well as for salt pork,. 


salt fish, and fresh fish. 
Meat juices sometimes contain glycerine. 
Table jellies lately examined were free from pre- 


servatives, but some contained artificial dyes, a diazo. 


yellow and a red. 


Fish.—Mr, Allen has observed much boracic acid in 
herring brine, and Dr. Hill has found this preserva- 
tive in salt fish, "9 


In tinned lobster recently examined I found no pre- 


servative beyond a little salt; in bloater pastes I have- 


found the ash, mainly consisting of salt, varied from 
15°9 per cent. to 9°8 per cent., but in one sample was 


only 6°5 per cent.; this was a tinned article. No: 


boracic acid was present in any case. Four speci- 
mens out of six examined contained red oxide of iron 
(probably ochre or Armenian bole) as a colouring mat- 
ter; the proportion of ferric oxide determined ranged 
between °d4 per cent. to ‘05 per cent. 


An anchovy paste contained 17-4 per cent. ash, nearly 
all salt, a little oxide of iron, and traces of a sulphite 
preservative. 

Two samples of smoked fish examined by Dr. Dyer 
were free from boracic acid. plo 


One of our members, Mr, Henry Leffmann, of Phita- 
delphia, sends the following information as to the com- 
position of meat preservatives, from the report of a 
local board of health :— yw. 


(1) Solution of Calcium Sulphite. 

(2) Conserve for Sausages. 
Potassium Nitrate - - 
Borie Acid - 3 b i 
Glycerol - - e x 


33°5 grammes. 
27°5 
500 


» 
ie 


(3) Preserving Salt. 


Borax - - : - - 48°5 per cent. 
Sodium Chloride- -~— - ere 
Sodium Eicarbonate = - - ae 
Water - - how 3 ~ 39-0 7 

(4) Ham Preserver : 
Potassium Alum. - - 70°0 grammes. 
Potassium Nitrate - - 210 — 


? 


Some of these meat preservatives contain a coal-tar 
dye to assist in reddening the meat. 


ores 
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Mr. J. Hendrick (Aberdeen) sends the analysis of 
a liquid intended to be sold as a preservative for fish ; 
it contained 1°37 anhydrous boron oxide, a little gly- 
cerine, and ‘5 per cent. common salt, The total solids 
were 3°29 per 100 c.c. 

Mr. H. Droop Richmond, analyst to the Aylesbury 
Dairy Company, Limited, who has examined a number 
of commercial preservatives, has most kindly furnished 
the following particulars of their composition :— 


ANALYSIS OF COMMERCIAL PRESERVATIVES. 

















Mixtures of Borax and 
Wane cid: Calculated as 
B,0,|Na.B,0,| 4° | H,BO,| Na,B,O,, 10H,0 
2 3 | 
1 | 56°6 | — 56°6 100°3 — 
2| 51:9 | 4°] 54°8 91:9 77 
3 | 51°6 76 56°9 91°5 14°4 
4 | 47°5 12°0 55°8 841 22:7 
5 | 42°6 15°15 53:1 75°5 28°6 
6 | 44°65 20°1 OS DO eo 38°0 
7 | 43:5 21°0 DSS ayaa 0 39°7 
8 | 42:1 21-7 By lia eG 40°2 
9 | 42°5 23°8 59°0 75°2 45°0 
LO | 39°5 26°8 53iLa 70:0 50°7 








Average, 56°8 per cent. of B,O,. 


He has also met with a preservative containing a 
mixture of borax and boric acid, with about 5 per 
cent. of salicylic acid. 


Another preservative analysed contained boric acid 
equal to 7°46 B,O3 or 15°25 per cent. H,BO,, and 
combined salicylic acid 12°87. The ash contained a 
little calcium, much magnesium and sodium, Glycerol 
was found in large quantity, and an unidentified bitter 
principle, probably to mask the taste of glycerol, was 
present. The alkalinity of the ash corresponded with 
the quantity of salicylic acid. 


This preparation consisted essentially of a solution 
of boric acid and sodium or magnesium salicylate in 
glycerol. 


TIl.—DAIRY PRODUCTS. 


Milk, new, skimmed or separated, condensed ; butter 
milk; cream, new, and in pots ; Devonshire cream, butter, 
margarine; eream cheese, fancy cheeses, English cheese, 
imported cheese, margarine or filled cheese ; junket. 

The testimony as to the use of preservatives in milk 
and some other dairy products is universal, but in 
different parts of the country the extent to which the 
practice is adopted is variable, and I will briefly 
mention the experiences of my colleagues, which they 
have furnished. 

Mr. A. H. Allen, of Sheffield, Analyst to the West 
Riding of Yorkshire, etc., states that formalin and 
boric acid are found in milk, the latter up to 1 per 
-cent. ; the boracic acid is also used with cream in pots, 
butter, and margarine, up to the same limit. 

Dr. Bernard Dyer, of London, Analyst for the 
counties of Leicester, Rutland, and Wilts, etc., informs 
me that out of 270 milks recently examined for boracic 
acid, only one sample contained it; and adds that 
-these are country retailed milks. Further, out of 234 
samples of butter, 30 contained boracic acid ranging 
‘from 0°03 per cent. to 1:35 per cent., but it is rare to 
“find more than 0°75 per cent. 


Of 30 samples— 
8 gave 0°25 per cent. or less. 


AME, Ye ie to 0°50 per cent. 
qo 0 Sh oo to 0°75 ss 
£2 5 806 e 

bt lies BX! ba 


In Dec. 1899 seven butters were purchased under the 
Act in Oxford, and boracic préservative was present in 
four up to 1-2 per cent. of H,BO,. 


The use of the preservatives is also noted by the 
Analyst for Shropshire, Montgomeryshire, Merioneth- 
shire (Mr. T. P. Blunt), Mr. Harvey, of Canterbury, 
etc., who meets with boracic compounds occasionally, 
but thinks they are less used than three years since. 
Mr. J. W. Gatehouse, of Bath, says boric acid com- 
pounds and borax are largely used; Formalin rarely 
in that neighbourhood. “The hospital authorities in 
Bath believe that boric compounds are seriously in- 
jurious to their patients.” 

Mr. Hendrick, of Aberdeen, records that borax and 
boric acid are used in milk and butter, but only to a 
limited extent, in the district, He found in a 
recent case that glacialine contained 58 per cent. of 
anhydrous B,O,; also alkali corresponding to 28 per 
cent. of borax. Anatto is used for colouring. 


Dr. Alfred Hill, of Birmingham, has met with boric 
acid in milk, etc., in the following quantities :— 


Milk - - up to 0°18 per cent. 
Separated Milk - mer oy 
Cream in pots - fem a a 
Clotted Cream : Sia MOO sf 
Butter - - - st 6 3 
Margarine - oe Ragen ry x 


Formic aldehyde in milk and salicylic acid in cream 
are also reported by him. 


Mr. W. F. Lowe, of Chester, Public Analyst for 
Flint, Carnarvon, Denbigh, etc., finds the following 
proportions of boric acid :—07 per cent. in new milk, 
‘27 per cent. in cream in pots, and in butter, -10 per 
cent. to °71 per cent. 

Dr. 8. Rideal, Analyst for the Lewisham district, 
has found in cream purchased under the Act, °35 per 
cent. boric acid; in butter, -136 per cent. ; in margar- 
ine, ‘48 per cent. (as crystallized borax); and in private 
samples of butter -286 per cent. of boric acid. Imported 
butter: sometimes formaldehyde in centre of tub of 
butter, and boric acid on surface, used in wrapping 
paper. 

The cream in pots sold in Newcastle-upon-Tyne con- 
tains boracic acid from ‘05 to ‘31 per cent. 

The analyst for Durham County, Mr. Keating Stock, 
also records the use of borates, and Dr. Stevenson, 
Analyst for the counties of Surrey and Bedford, ob- 
serves that borates and formaldehyde are used for new 
milk and tropzolins to colour; also in separated milk ; 
while cream in pots, butter, and margarine are similarly 
preserved with borates. Dr. Stevenson states also that 
borates are used on the outside of imported cheese 
to keep off insects. 


On the authority of Mr. H. Leffmann, of Phila- 
delphia, I learn that paraffin and ylucose are some- 
times used in butter substitutes. 


I should like to call the attention of the Committee 
to a table in the “Analyst” for June, 1899, by Mr. 
EK. G. Clayton, from which it would appear that the use 
of boracic preservatives has declined in recent years 
in some parts of London. 

I may add to the facts already communicated to your 
Committee that during the past quarter I have ex- 
amined 29 milks from Buckinghamshire and Oxford- 
shire, none of which contained preservatives, but two 
samples of new cream sold in Oxford, of which com- 
plaint was made, were found to contain boracic pre- 
servative, in one instance upwards of 1 per cent. of the 
acid. I subsequently learned that this cream came 
from a dairy company in Dorsetshire. 


Mr. H. Droop Richmond, analyst to the Aylesbury 
Dairy Company, has kindly sent us a statement on the 
subject of dairy products which is extremely valuable. 
He says, “In submitting the following list it must be 
understood that most of the information is derived from 
analyses and enquiries made without any special object 
in view ;” and that he has little or no experience in 
the use of preservatives on a commercial scale, as the 
Aylesbury Dairy Company have always been antago- 
nistic to their use ; and that he has only a small amount 
of information, chiefly hearsay, of what is done by the 
trade generally. 


The following substances are extensively treated with 

preservatives : — 
Milk, new. : 
Milk, condensed (unsweetened), occasionally. 


Milk, skimmed or separated, chiefly because the milk 
used for their preparation is preserved. 


ee 
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Cream, new. Cream in pots universally. 
Devonshire cream (when sold in pots). 
Butter. Margarine sometimes. 


The following are not usually preserved :—Butter 
milk, cream cheese, fancy cheese, English cheese, mar- 
garine cheese, and imported. Preservative would pro- 
bably never be resorted to, as it would prevent the 
ripening of the cheese. Junket may occasionally con- 
tain preservatives if prepared with milk containing 
them. 


Substances used: Boric acid, borax, or usually miz- 
tures of the two are used in milk, cream and generally 
in butter. A solution of formaldehyde (“formalin”) 
containing 1 per cent. is extensively used for preserving 
milk and cream, and less frequently butter. Benzoates, 
salicylic acid, and salicylates, sodium floride, sodium 
fluosilicate, fluoboric acid, and uoborates and potas- 
sium nitrate are among substances which have from time 
to time been used, but are probably but little employed. 

The quantities used are as follows :— 

Boric preservative in milk, -05 to ‘1 per cent. ; in 
cream, ‘05 to °25 per cent. ; in butter, -1 per cent., when 
the butter is washed with the solution, or ‘5 to 1 per 
cent. 

Formalin is used in the proportion of one part of 
formaldehyde per 200,000 in milk, and from this to 
double the amount in cream. 


The boric preservative added to cream is usually the 
“special cream compound,” which, in addition to boric 
acid and borax, may contain sugar to sweeten the cream 
and thickening substances. 


Mr. Richmond makes the following comments also: 
“The object of preserving milk is to keep it from notice- 
able decomposition due to micro-organisms for a longer 
time than is possible if no precautions are taken. It 
has been found by the experience of the Aylesbury 
Dairy Company that by cooling as soon as possible 
after milking, the milk can in the hottest weather 
experienced in England be brought up by rail from 
distances from 350 to 200 miles of sondon, and be 
delivered to customers in a condition permitting its use 
within a reasonable time. By refrigeration to low 
temperatures, such as is the rule in Denmark, and by 
pasteurization, milk could easily be transported even 
longer distances without preservatives. 

“To attain the object of keeping milk for a time 
longer than natural, the preservative would be ad- 
vantageously added at the farm ; further doses may also 
be aucgs both by the wholesale dealer and by the 
‘retailer. 


. “The object of preserving cream is chiefly to ensure 
that there shall be no loss of this comparatively valuable 
product through decomposition ; this is especially the 
acse when it is sold in pots. The quantity used is greater 
than is added to’milk, because it is required to keep for 
longer periods, frequently when in pots for over a 
week. The Aylesbury Dairy Company have found no 
difficulty in preparing and delivering cream in a fresh 
condition without the use of preservatives. 

“The object of preserving butter is to prevent it 
becoming rancid and stale. (Rancidity is here taken to 
mean partial hydrolysis and liberation of lower fatty 
acids and staleness, partial oxidation and destruction 
o? the flavour.) There is little evidence that the use 
of preservatives, even in the large amounts generally 
- employed, have much effect, though decomposition is 
certainly delayed for a short period. Salt is nearly as 
efficacious in keeping butter from rancidity as boric pre- 
servatives, though its antiseptic power is much weaker. To 
further illustrate this, French butter is almost univer- 
sally treated with boric preservative (see Table B), while 
Danish butter is universally free from this, but is 
salted. Trade experience has shown that no more 
complaints are received of Danish butter than of French 
butter—if anything, rather the opposite. 


“There appears to be little necessity to add any pre- 
servative, unless salt can be thus classed, to well-made 
butter, if sold freshly made. 


“B. Colouring Matters.—The whole of the substances 
enumerated as dairy products except condensed milk. 
which is very rarely coloured, and skimmed or separated 
miik, cream and junket, which would chiefly be coloured 
by ‘being prepared from coloured milk, receive an addi- 
tion of colouring matters. 


“The colouring matters used are Annatto and organic 
dye stuffs chiefly of the tropsolin class. The quantity 


used varies much according to the natural colour of the 
milk, etc., but may be taken roughly as 1 part per 
500,000 in milk and 1 part in 100,000 in butter and 
cheese. The quantities are calculated for the colouring 
matter itself, but the quantities of the commercial colour- 
ing substances may be taken roughly at 10 times that of 
the pure substances. 


“The original object of colouring was to preserve con- 
tinuity of colour during those months of the year in 
which, milk and its products were nearly white, but 
owing to a mistaken idea among the public generally 
that colour indicates richness, dairy products are often 
artificially coloured more highly than they would ever 
be naturally for the purpose of making them look rich. 


“Tn his opinion, it would be an advantage if colouring 
matter were altogether prohibited ; the whole trade 
would then be on the same footing, and no fictitiously 
enriched miik would then be foisted on the public.” 


TABLE B. (Mr. D. Richmond.) 


Quantity of Boric Acid in French Butters. 





Calculated 
as Commercial 
Preservative. 


Total B,O,. 


i 











Mean - - - - 0°336 0:599 
Maximum - = | 0:398 0°70 
Minimum - - - 0°305 0°54 


Quantity of Boric Acid in Butter washed with solution of 
Boric Preservative. 


Mean - - 0:076 0°136 
Maximum - - 0:094. 0:17 
Minimum - 0:042 0-076 





III.—VEGETABLES AND FRUITS. 


Fresh vegetables, pickled vegetables, vegetables in bottles 
and tins, fresh fruits, desiccated fruits, crystallised fruits, 
tinned and bottled fruits, games, syrups, jellies, and con- 
JSectionery. 

The preservatives used for vegetables are, as far as 
my observation goes, usually salt and sometimes salt- 
petre for pickles, with vinegar; but if the vinegar con- 
tains a sulphite preservative traces of sulphite may 
also be present. Turmeric is used to colour piccalilli. 
Vegetables in ‘botties and tinsdonot appear to be treated 
with preservative, but beans and peas are coloured with 
sulphate of copper. Dr. B. Dyer has found quantities 
ranging from 0°8 grains to nearly 7 grains per pound of 
crystallised sulphate of copper. Mr. R. Bodmer has 
noted that tinned beans and peas contained sulphate of 
copper up to 3s grains per pound; Mr. J. Pattinson 
sends figures giving the copper as varying from ‘21 
grains to 5°25 grains per pound; while Mr. Lowe finds 
from ‘005 to -01 per cent. of metallic copper is use@, 
equal to ‘35 grains to ‘7 grains per pound. 

“Among articles I recently examined I found that 
dried raisins were not treated with preservative, but 
two samples of desiccated apricots contained traces of 
sulphites. In tinned tomatoes, pears, apricots, and pine- 
apple preserved in syrup no preservative substances were 
detected. 


Jams frequentiy contain salicylic acid and artificial 
colouring matters. Dr. Dyer gives the proportion of sali- 
eylic acid as $ grain to 1 grain per pound, and thinks 
it is probably used to preserve the fruit pulp. Mr. W. F. 
Lowe says that salicylic acid seems very generally used 
(in amounts between 0°01 to 0°06 per cent.), as it was 
found in more than 50 per cent. of the samples examined. 
The artificial colouring matters reported are “a colour 
resembling benzo-purpurine” by Mr. Stock, and rhoda- 
mine as being used to colour sweets and confect:onery. 
Lead chromate has been used in confectionery ; appar- 
ently it is no longer employed ; but organic dyes, such 
as eosins, tropeolins, and others are used for sugar 
sweetmeats. Mr. Gatehouse mentions sugar dyed with 
yellow and brown aniline dyes, and once knew of a sugar 
dyed with, a colour analogous to Bismarck brown, which 
produced violent sickness in a family. 
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Mr. H. Leffmann, Pa., informs us that for confec- 
tionery the following are largely used: Wuorescein, 
eosins, rhodamin, auramin, naphthol yellow 8., Helvetia 
green, acridin red, Bismarck brown, and safranin. 
Among natural colours principally anatto, turmeric and 
chlorophyll. 

For oils and fats, especially butter and butter sub- 
stitutes some simple azo-colours of the type of Soudan I. 
are much used. Caramel is used for vinegar. Mineral 
colours made from zine and copper are found extensively 
in canned vegetables, such as peas. For preservatives 
salicylic acid is largely used, but not so widely as for- 
merly. It has been absolutely prohibited in the State 
of Pennsylvania, and this prohibition has been extended 
to all preservatives except sodium benzoate. This action 
has been taken, he says, partly at his suggestion, experi- 
ments having indicated that sodium benzoate is less 
objectionable than other preservatives. It is used in 
mincemeat, catsups, jams,.and jellies. 


IV. BEVERAGES AND SAUCES. 


Draught ale and stout, bottled beer, lager beer, cider and 
perry, wines, British wines, medicated wines, non-alcoholic 
wines or beer, spirit liqueurs. 

Aerated waters, lemonade, ginger beer, sweet aerated 
drinks, lime juice, ete. 

Temperance drinks. 

Sauces, vinegar, condiments. 


The preservatives generally used for ales and beers are 
sulphurous acid or sulphites; the proportion of sul- 
phurous acid is given by Mr. A. C. Chapman as 0:01 per 
cent., and Dr. Rideal found ‘009 per cent. in bottled beer. 
Boric acid is occasionally met with, and salicylic acid 
03 g. per litre. The trade preparations intended for 
the preservation of articles of food and drink, which 
Mr. Chapman has met with were—Sulphurous acid and 
sulphites of (1) sodium, (2) potassium, (5) magnesium, 
(4) caicium, aluminium sulphate and sodium nitrate, 
chloral hydrate. 

Salicylic acid and its sodium salt in several prepara- 
tions, also benzoic acid in others. Dr. Stevenson has 
found salicylic acid in lager beer and non-alcoholic beer. 
Mr. Leffmann mentions fluorides. In respect of wines, 
salicylic acid is sometimes found in light sherries, orange 
quinine wine, ipecacuanha wine, also in unfermented wines. 
The proportion, according to Mr. Chapman, being ‘015 g. 
per litre. Dr. B. Dyer found 0°3 grains per ounce in 
orange quinine wine deficient in spirit. 

hr. J. W. Gatehouse gives the proportions as 1 to 2 
parts in 500 in non-alcoholic wines or beer. Recently 
I found salicylic acid in a raspberry syrup, the proportion 
being about ‘05 per cent., and Dr. Rideal has found 
"03 per cent. in peach bitters. 


Spirits are not treated with preservatives, but caramel 
and other unknown colouritigs are reported as used for 
whisky. 

Lemonade is not reported as containing preservatives, 
but sulphites, salicylic acid and colouring dyes are found 
in some aerated and sweet drinks. In some cases a red 
and in otners a yellow is added; I once identified in 


“champagne perry,” a sweet aerated drink, a scarlet 
azo-naphthol dye, the use of which, on my advice, was 
discontinued. Saccharin is mentioned as sometimes used 
in the place of sugar as sweetening for lemonade, sweet. 
drinks, and temperance drinks, but this is hardly a pre- 
servative in the ordinary sense. Benzoic acid, on Dr. 
Rideal’s authority, has been used in lemonade; formal- 
dehyde in ginger beer, and salicylic acid in kola. 

Vinegar may be preserved by sulphuric acid, or by 
sulphites; formalin may occasionally be used; and 
caramel is employed to colour by some makers. Re- 
cently five vinegars examined by myself officially were 
found to contain sulphites in small quantity—four 
were malt vinegars, and one of French manafacture. 
The proportion of sulphur dioxide in these samples 
was from :004 per cent. to ‘006 per cent. Dr, Hill 
reports ‘02 per cent. boric acid in vinegar, 


By the courtesy of a firm making vinegar, and other 
preparations, I have been placed in possession of the 
following information on the subject of preservatives and 
ceclouring matters used in articles manufactured by them. 


Vinegar.—Colouring matter, caramel; formalin is oc- 
casionally used in the proportion of 0°03 per cent. when 
there are complaints of cask vinegar not keeping; but 
owing to its producing a certain degree of flatness it is: 
not now used in the bulk of the vinegar. 


British Waines.—As these have to be sweetened 
to meet the public taste, the small amount of alcohol 
then contain is an insufficiently preservative ; calcium 
bisulphite is usually added i nthe proportion of from 
0:5 to 1 per cent. and the wine kept until all odour of 
sulphur dioxide has disappeared. 


Inme Juice and Lemon Cordial.—These are extraor- 
dinarily fermentable substances. The process in use con- 
sist in sterilizing, replacing part of the sugar by non- 
fermentable dextrin and saccharin and adding sali- 
cylic acid in the proportion of 6 to 7 ounces to 56 gallons 
of liquid [1 in 1,280 or -08 per cent.]. But even this 
treatment is only partially effectual, and every season 
there are numerous complaints of fermentation. Itmay 
be mentioned that considerably more than this amount 
of salicylic acid has been found in the same prepara- — 
tions made by other firms. 


Non-Alcoholic Wines.—Ginger, orange, black currant, 
etc. From 6 to 7 ounces of salicylic acid per hogshead 
is the smallest amount which will check fermentation over 
a long period. As soon as that amount is reduced com- 
plaints become numerous. In such cases as these sterili- 
zation cannot be used, since the wines are sent out in 
casks, and are expected to keep indefinitely. 


Lemonade and Aerated Drinks.—Part of the sugar is 
replaced by saccharin. If thorough cleanliness be ob- 
served in the factory, no preservative is necessary, except 
occasionally in abnormally hot weather. 


Brewed Ginger Beer.—This will keep perfectly for 2 
to 6 months without preservative if properly made. 


Sauces and Condiments.—Mustard is coloured with 
turmeric, and cayenne pepper is sometimes coloured. 
In samples of sauces examined, including many well- 
known kinds, no preservatives were found. 
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BHEA - TABLE A.—MILK. a ‘TABLE C.—MILK. 
ff { F Aldehyd Souri an 
: Marian PPT acanwa ticas Effect of Formic ehyde on Souring. 
vaAa Variation in the use of Preservatives. Experimental Results. 
Percentage of Samples containing Formic Aldehyde per 100,000 Avid a) F 84 eam 
ems Milk. (Added, Thursday, 
Boric Acid. | Formic Aldehyde.| Both. | Total. | 
¥ | 21 September 1899). Thursday. | Saturday. Monday. 
\ ————— 
1896 (April—Dec.)  - 8°3 — — — | 
on | OE ee rites Websyte cght Pre. Ayal Sie AOD 
1897 - - - - 55 3°3 0 88 
0°05 - r : - - - - 7, 6°6 10°3 
1898 - - - - 31 67 O04 10°2 
0°b, .- - - - - : - 17 58 9-4 
1899 (Jan.—Sept.) - 1-2 6°3 0 75 
5 Sober he at! Sea as 2%0 8°5 
Gon, & MUST tee Oh a ete 17 18 18 
TABLE B.—MILK. 
Quantity of Boric Acid used. TABLE D,—MILK. 
April 1896—September 1899. Effect of Season. 
E a oe, April 1896—September 1899. 
Boric Acid present. 
Number 
of Samples. Percentage of Samples 
Percentage. Grains per gallon. Fil eouiiing — 
ORERS: Boric Acid or Formic 
Aldehyde. 
Less than 0:01 Less than 7 8 
Januar - - - 2 
0-01- i 13 \ 35 rderrage 
Februar - - = 2 
0°02- 14- 14 _ 
March - - - : 4 
0°03- 21- : 5 : 
April - - - - a 
0°04- 28- 5k 19 ; | 
May - - = : £ 
0°05- 35- 9 
June - - = = 23 
0:06- 42- 4 
Jul - - : - 12 
0-07- 49- 5 if 
August - - - | No samples. 
0-08- 56- 4 
‘ 18 September - - - 17 
0:09- 63- 1 ‘ 
October - - - - 12 
0°10 70 3 
: November - : - 6 
018 126 1 
——— December - - - 4 
Total =\.2 >=). <6 72 
Under 0°03 Under 21 35=49% 
HALF-YEARS. 
0°03-0°06 21- 42 19=267 October—March - - 5 
0°06-0'18 42-126 18=257 April—Septembher - 12 
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TABLE E.—MILK. 


Relation between Preservatives and Adulteration. 












































Preservatives Preservatives 
Present. Absent. 
| ; 
a ea a — = E Boric Acid Present. Nunsben 
| of 
s les, 
Percentage. Grains per Pound. ee 
April 1896—September 1899. rere 
Less than 0°1 Less than 7 13 
Percentage of samples :— Pe 
Adulterated by skimming 10 7 oe 20 
0°2- 14- 18 
Adulterated with water 10 6 0:3- 21- 14 oe 
ee bg ti 0°4- 28- 4) 
Average Composition, 1898, spi oe lt 
Fat - Pn ee 3°6 per cent. 4:0 per cent. ge = & 
0:7- 49- 2 
Solids not fat 8:1 per cent. 8°5 per cent. Ors 56— 1 
ies aed 0-9- 63- 1 \ 22 = 
Total solids - 11°7 per cent. 12°5 per cent. 10- 70- 1 
‘ Pee eae, Se = 11- 77- a 
12 84- 1| 
13 91 1{ 
TABLE F.—BUuTTER (Samples free from Foreign Fat). 16 We" ms 
Variation in use of Borie Acid. Total es & Fare? 
Number of Percentage containing Under 0-2 Under 14 83, or 38 %, 
Samples examined. Boric Acid. 0°2-0°4 14-28 32, or 37 %. 
0-4-1'6 28-112 | 22, or 25 %. 
1896 : | 
July—December - 127 32 
1897 : 
January—June - 103 29 
TABLE I.—MEAT Foops. 
July—Decemher - 151 41 
1898: N . Number containing 
| Number examined. : ; = 
January—June -~— - | 142 28 Boric Acid. 
July—December - 160 16 Bacane 7 F ‘ P 7 5 
1899 : Sausage - - - - - 6 2 
ry—_Se ous 9 
January—September 188 25 Pork Pie f “ , 4 —r 
Ham and Tongue - - - 3 : 3 
German Sausage - - 3 2 
TABLE G.—BuTTER. (Samples free from Foreign fat.) Folony \s'0 Sag ee 3 Z 
Chicken, Ham, and Tongue - 2 | 2 
Effect of season. 
Jul g SACI = - - - - 2 2 
July 1896—September 1899. 
y P . Pickled Beef <0? =s> - okt» 2 Bie 
Pickled Tongue . -— - 1 fs | 
sACT Percentage of Samples 
MONTHS. containing Boric Acid. Sa 
| TOTAL - - - - 33 21 
se Saeco } St te, = ~ 
anuary, February 32 
March, April A 32 TABLE J.—MISCELLANEOUS ARTICLES. 
| ) . a r ; 
me ret i Quantity of Boric Acid Used 
July, August E 26 ARTICLES. Boric Acid Found. 
September, Q:tober - 27 Percentage. Grains per Pound. 
Polony - - - : 0°65 45 
November, December - | 30 Chicken, Ham, and Tongue - 0°60 42 
posers Savy iher ss Sts yt! nate Pickled Beef - - - 0°45 31 
| American Smoked Roll Bacon 0°40 28 
HALF-YEARS. | 
Pickled Ham - Oe tans O15 10 
Thick Cream - - - 0°60 42 
Octover—Marvh - 31 Clotted Cream - - - 0°35 24 
Grains per Gallon. 
: Separated Milk : - 0°04 28 
April—September | 23 
| Malt Vinegar - - - 0°02 14 


TABLE H.—BUTTER AND MARGARINE. 


Percentage of Boric Acid used. 


October, 1898—September, 1899. 
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TABLE K.—MISCELLANEOUS ARTICLES. 


Proportion containing Borie and Salicylic Acid, 






































respectively. waar! 
Number of Number Nwnber i. 
—aa Samples containing containing 
‘examined. Boric Acid. Salicylic Acid. 
a i te. F 1896 ° 
Thick cream -— - | 5 *4 / *] 
Clotted cream - 3 3 | 0 b 
Skimmed milk - 11 1 . 0 
| | 
Malt vinegar - - 12 1 | 0 1897 
ce es 6 | 0 | 5 
Sherry - 2 - | i2 0 1 1898 
| | 
Ipecacuanha wine - | 11 0 5 
| | 
| ert ie ie 
Eopal” =o) =|} 60 *9 #12 
* One sample contained both boric and salicylic acid. e 
" TABLE L.—_SUMMARY. 
April 1896—September 1899. 
- 1899 
Number Percentage 
Number Atte vee 
Articles. A containing containing 
Examined. Preservatives. Preservatives. ei 
Milk - - - 1,537 135 9 3 
Butter - - - 871 243 28 
Margarine - - 120 101 84 . 
Meat Foods - - 33 21 64 
Other Articles D 60 20 33 i 
Total - - 2,621 520 20 








TABLE M.—PROSECUTIONS. 
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Article. | Boric Acid present. 


Remarks. 








Butter . 


| 
- | Butter - ; 70 grains per pound (1-0 / 
| 
| | 
Butter - | 77 grains per pound (1°1 %) 
| 
| 





Milk 56 grains per gallon (0°08 %) 


Milk’ - | 63 grains per gallon (0-09 7) 





Milk - | 77 grains per gallon (0°11 Z) 


| 126 grains per gallon (0°18 %) 
| 


Butter - | 70 grains per pound (1°0 %) 


Butter - | 84 grains per pound (1'2 
63 grains per pound (0°9 %) 
Butter - 


91 grains per pound (1°3 7%) 


Butter - | 112 grains per pound (1°6 %) 


Fined 1s., and 8s. costs. 


Fined 10s., and 8s. costs. 


Fined 5s., and 9s. costs. 


Fined 2s, 
costs. 
Solid preservative 
used by farmer. 


6d., and 14s. 


Fined 1/., and 52. 16s. 6d. 
costs. 5/. of the costs 
was for expert evidence. 


Fined 2/., and 9s. costs. 


Fined 2/., and 10s. costs. 


Fined 1/., and $s. costs. 


‘Fined 2/., and 8s. costs. 


Fined 1/, and 9s. costs. 


Prosecution dismissed, 
the vendor having 
proved a warranty. 








Dr. Hill has, since he gave evidence, supplied some additional tabular data to ) Beptem ber 1900, wich are 


incorporated in the Summary in paragraph 49 of the Report. 


SUPPLEMENT TO TABLE A.—MILK. 


The data are as follow :- 


TABLE D.—MILK. 


April 1896—September 1900. ( 





- 
October 1899—-September 1900. . 
Percentage of samples containing— 
Borie Acid - - > - - 2°6 
Formic Aldehyde - - 10°9 
Both Preservatives. - - - 0-9 
Total - - - 14:4 





SUPPLEMENT TO TABLE B.—MILK. 
October 1899—September 1900. 


<; [ 











Boric Acid Present. 
Number of Samples. 
Percentage. Grains per gallon. 

0-01 (3 1 
0-015 : 10 , 1 
0°02 14 1 
0°025 17 2 
0°08 21 2 
0:045 eaten got 2 
0°09. 2 88 dae 
0-18 91 i 

z Total = -«- 12 
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(Enlarged to include October 1899—September 1900.) 


1,877 Samples). 





Percentage 


of Samples containing 


Borie Acid 
or Formic Aldehyde. 





MONTHS. 

November - - - & 
December - - - 3 
January - - - 1 
February - - - 2 
March - : - - 3 
April - fem «4 3 
May - - - - 10 
June =- - - - 24 
July - - - : 12 
*August - - : 42 
September - - - 19 
October- - - - 13 
Whole period - - 





33 samples of milk in 1900 


16 


‘ we Ae See 
Mey 


10 


only. 


3D 
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TABLE H.—BUTTER AND MARGARINE. SUPPLEMENT TO TABLE F.—BUTTER. 


(Modified and enlarged to inelude October 1899— 
September 1900.) 


October 1898—September 1900. 
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(Samples free from foreign fat.) 


October 1899—September 1900. 
























































Boric Acid Present. Number of Samples. Number of samples examined - - 288 
nee Bee wy Beet Percentage containing boric acid - - 35 
rains per oreign Fa oreign Fa 
Percentage. Pound. present, absent. TOTAL. 
Less than 0°1 | Less than 7 3 19 22 
o-1— — a 36 47 
0-2— 14-. 9 36 45 SUPPLEMENT TO TABLE L. 
oe 21— 4 28 32 
*4— 28— i. 18 19 OY 
05— 35 1 13 14 October 1899 —September 1900. 
0°6— 42— 0 14 14 4s 
oe 49— 0 5 5 a 
*8— 56— 1 ij 2 - F Number Percent 
0-9 o3— 0 3 8 Articles. Number containing containtee 
0o— oye Examined. |} ives, i 
wie te : 5 ‘Preservatives.| Preservatives. 
1:2— 84— 0 1 1 ae a ta eee 
13 91 0 1 1 
16 112 0 1 1 Milles o>. iss Becki. wae 340 49 14 
| 
Totals - - - | 31 | 177 | 208 Butter - - - - - 288 102 35 
| 
} { 

Less than 0°2 | Less than 14 | - - | 69 or 33 per cent. Margarine - - - - 23 19 83 
0°2—0°4 14—28 . : a ie a rane a ee —— ——|—-—_—___-— 
0°4—1°6 28—112 | - - | 62 or 30 = Total - - - 651 170 26 

pete 5 ese pie aaa ore. = | 7 





APPENDIX No. XIV. 
Handed in by Dr. W. Wellcams, November 23rd, 1899. 


Return of the Legal Proceedings taken against Vendors of Articles of Food containing 


Preservatives, in the 
County of Glamorgan, from the 11th March 1897 to date. 




































































AY Dba By Ake: 
Bove. pa | Meret Result. pees | be pri Remarks. 
2July 1897 - 3 Milk - | Fined 40s. and costs, 6/.14s. | 0°3 % boric acid Retail. | 
2July.,, - 3 ditto - | Wined 40s. and costs, 1l.Ss. | 02% ditto - - | ditto. | 
28 Noy. 1898 - 6 dittomie- | ined @..5 =) \- see). = 41-0118 Yo-e dittow as) Ee | ditto. 
7 Dec. ,, : 6 ditto - | To pay costs, 12. 11s. 6d. - | 0°019% ditto - -)| ditto. 
31 Aug. 1899 - 6 ditto -| Withdrawn §-  -  -|0:037% ditto -  - | ditto. 
BOUL Ta 
11 Mar. 1897 - 6 Butter - hare 7 25s. 6d., including | 1°6 % boric acid - | Retail. | 
If Oot. ~., - 6 ditto . - | Fined 20s. and costs, 12. 5s. | 0°9 % ditto ditto. 
11 Oct. ,, - 6 ditto -| Dismissed - - - -|05% ditto - -/| ditto - eek ape sia to form of analyst’s 
20 Dec. ,, - 6 ditto - | Withdrawn ~ oe 05 % ditto ~ Fe). ditto (7) ---\ ditto Tai aedittas i 
19 Jan. 1898 - 6 ditto  - | Fined 5/. and costs - -1|09% ditto - - | ditto. 
29Jan. ,, - 6 ditto -| Fined30s. -  - - 09% ditto - ditto. ; 
2Feb.- , - 6 ditto - | Fined 1/. and costs - -|06% ditto - - | ditto. 
16 Feb. ,, - 6 ditto - | Fined 27. and costs) - - | 0°38 % ditto - - | ditto. janes, f 
Mar. ,, - 6 ditto ~- | Withdrawn -  - -108% ditto - -| ditto - | Adjourned; subsequently withdrawn. h 
; ale, Exception taken to form of certificate, - 
4 Mar. ,, 6 ditto -|- ditto. - - - -|07% ditto - =| ditto. . é 
29 Mar. ,, - 6 ditto - | Dismissed - - - -| 06% ditto - - | ditto  - | Exception to form of certificate. : 
1 Oct. ,, : 6 ditto -|- ditto - = a | 06% ditto: .'= =| ditto s/- |=) -adittomemeemmeenes 
14 Nov. ,, - 6 ditto -j|- ditto - - - -| 07% ditto : - | ditto - Technical error of one day in summons, ; 
29Jan.1899 = - 27 ditto -|- ditto - - +-106% ditto - - | Wholesale | False warranty. No proof before Court : 
rag eee an oan ae a 
' 
H A M. " 
heat i 
1June 1898 - 6 Yam Dismissed. - - - -| 06 % boricacid - +} Retail »{ Although summons was taken under 


Sec. 6, the magistrates were of opinion 3 
that the quantity used - ’ 
rious to health. . SO : 
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APPENDIX No. XV. 


Handed in by Dr. H. Handford, November 23rd, 1899. 





A 


REPORT of Anatysis of Minx received 14 November 
from Dr. Buckley, General Hospital, Nottingham. 


aut: ; 17 November, 1898. 
lam of opinion that this Sample contains Borie Acid 
to the extent of 28°96 grains per gallon, Other preser- 


vatives are absent. 
(Signed) SamMueL R. Trorman, M.A. 
City Analyst. 





B. 


RECOMMENDATIONS of the Meprcat Commirtex, General 
Hospital, Nottingham, with reference to the supply 
of Milk to the Hospital. 


The milk should be supplied under a strict guarantee : 


Ist. That it shall be derived from Cows which are 
healthy [and which have been proved to be 
free from Tubercle by the Tuberculine Test]. 


2nd. That it shall contain a minimum of 3 per cent. 
of fat. 

3rd. That it. shall not contain, when delivered to the 
Hospital, Boric Acid, Salicylic Acid, Formalin, 
or any. preservative or added or foreign sub- 
stance whatever. 

4th. That it shall be delivered fresh and in good 
condition to the satisfaction of the Matron. 


5th. That the Cowsheds and Dairy whence the milk 
is derived shall have been inspected and 
approved by the Medical Officer of Health of 
the district where they are situated, under 
the Dairies, Cowsheds, and Milkshops Orders, 
1885-6.- 
[The Medical Committee further recommend that a 
complete analysis be made of the milk by the City 
Analyst at least once a month.] 


The whole of the above Recommendations, with the 
exception of the two paragraphs in brackets, were in- 
cluded in a Form ot Tender which the Contractor has 
agreed to and signed. 


C. 
7 October, 1899. 


ANALYSIS of MiLxK received from the NorrincHAM 
SENERAL Hosprtat, 6 October, 1899. 


This sample is of good quality. 
It contains per 100 parts— 


Fat - - - - 3°40 

Solids not Fat - - . 9:08 

Water - = 2 ~ 87°52 
Preservatives are absent. 

(Signed SAMUEL R. Trorman, M.A 


City Analyst. 


D. 


The Rural District Council of Basford. 


115, Waterloo Crescent, 
Nottingham, 25 May, 1899. 

I visited Mr. ’s Cowsheds at —— on dth January, 
1899, and then made suggestions as to improving 
the ventilation. I visited them again to-day, and 
found my suggestions were carried out, and I now 
certify that the Cowsheds are in a good sanitary condi- 
tion as regards ventilation, drainage and cleanliness ; 
that the water-supply, on the constant system, is of good 
quality ; and that the cleansing of the utensils is care- 


fully carried out. 
(Signed) G. B. Wray, 
Medical Officer of Health. 








APPENDIX No. XVL 


PERSONAL VIEWS 





ON THE USE OF PRESERVATIVES AND COLOURING 
MATTERS IN FOODS. 


Handed in by Mr. IW. F. Lowe, Public Analyst for the Counties of Flint, Carnarvon, Anglesey, 
and Denbigh, and for the City of Chester. 





I consider that this use of preservatives in all but a 
very few cases should ‘be entirely prohibited, for the 
necessity for them is entirely obviated by the use of cold 
storage, for by it practically all food, even fruit, can be 
preserved without deterioration by properly regulating 
the temperature of the refrigerator. 

In most cases preservatives can hardly fail to be more 
or less injurious to health, and especially to the health 
of weak persons and young children. As an instance of 
this I had, during the hot weather of last summer, a 
sample of milk brought me for examination for preserva- 
tives, as it was believed to have made a baby two months 
old very seriously ill with troublesome vomiting, or, as 
the parents said, to have poisoned the child. This milk 
contained an exceedingly small amount of formalin, and 
probably would not have been at all injurious to strong 
persons ; in fact, I believe no one else in the house 
suffered from it. 

The doctor who attended the case attributed the illness 
to the formalin acting as an irritant. 

The habitual use of the powerful drugs used as pre- 
servatives is also very liable to injure the digestive 
organs of strong people by arresting or retarding the 
action of the natural ferments of the human body. 


3017. 


The proportion of various drugs capable of arresting 
the action of enzymes is given in the following table 
from Lauder Brunton’s “Pharmacology and Therapeu- 
ties,” page 78:— - 











—__—- Diastase. Ptyalin. | Pepsin. | Pancreatin. 
Copper Sulphate - = -] 1:6500} 1:7500 | 1:110 1 : 6600 
Salicylic Acid - - -| 1:5100 | 1:1250} 1: 250 1: 9000 
Benzoic Acid - - - | 1:1025 |; 1:2600] 1: 200 1 ; 2600 
Sulphurous Acid - - - | 1:8600} 1: 8600 — = 
*Borax - - - - - | 1:100 1: 100 — t= 














* Contains 37 per cent. of boric acid. 

The table gives the amount of the drug capable of 
arresting the action of the ferment, but no doubt injury 
may be done to the human body by lessening the action 
of natural ferments without actually arresting their 
action. 

Besides its action on enzymes each of the drugs used 
as a preservative has.its own special therapeutic effect. 


3D2 
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Boric acid, for instance, in large doses is said to pro- 
duce sickness and diarrhcea, and in small doses to produce 
certain skin diseases. That it is a much more powerful 
drug than it was originally thought to be is proved by the 
dose in the new edition of the British Pharmacopeeia, 
1898, having been reduced to one-half (from 30 grains to 
15 grains). ae: 

Salicylic acid ig said to produce chronic dyspepsia if 
taken regularly, even in very small quantities. 

Another very strong objection to the use of preserva- 
tives is that they may be added to food that is already 
beginning to undergo decomposition, and which is there- 
fore untit for consumption, but by the use of a’ powerful 
preservative, which arrests further decomposition, it can 
be made to appear good and sound. 

Salicylic acid, for instance, is largely used in the 
manufacture of jam, and there is no doubt chiefly on 
account of its property of arresting the fermentation of 
unsound fruit. 

As to the quantities usually added to food, I have found 
boric acid only in milk, cream, and butter. In butter 
to the extent of 8 up to 50 gr. per lb., and milk and 
ereain from 6 to 20 gr. per pint. 

It is also very largely used for preserving bacon, and a 
large provision dealer assured me that American bacon 
is very rarely free from it.* 

Salicylic acid I have found in jam and also in British 
wine. In jam it has ‘been present to the extent of 2 to 
4 gers. per lb., but if it was added to the fruit before boil- 
ing a good quantity would probably be lost. 

Formalin I have found only in milk and cream, ‘but as 
there is no reliable method for estimating it in food 1 
have not attempted to do so. 

As to colouring matter in food, the most important, I 
think, is the use of copper for giving a green colour to 
tinned peas and beans. Most of these come from abroad, 
chiefly from France and Italy, but they are now being 
coloured by several English firms. The quantity of 
copper present is usually from 0-007 per cent. to 0°01 
per cent., or about 4 to ? gr. of metallic copper per Ib. 
(but I have on one or two occasions found a larger amount). 
The usual amount of copper is equal to about 2 to 3 gr. 
ef sulphate of copper per lb. There appears to be a very 
strong attempt being made to legalise the sale of these 
articles, for most of the cases taken into court in my dis- 
trict have been defended by the wholesale dealers, often 
at a considerable expense, but I have obtained convictiens 
in almost all the cases I have had. 

Almost all the ‘highest medical opinion in the country 


appears to consider the use of copper injurious to health ; — 


the opinion in Taylor’s “ Medical Jurisprudence” (p. 315) 
is as follows : “The quantity of copper contained in such 
articles may not be sufficient to cause fatal effects, but 
serious symptoms of gastric irritation are sometimes pro- 
duced, and in young persons these may assume an alarm- 
ing character.” 








* Borie Acid is also used by butchers, for I received from 
the Chief Constable of Anglesey a packet of a preservative 
he found being largely used by a butcher for sprinkling his 
meat in the hot weather. The packet consisted of boric 
acid and was labelled “The Universal Food Preserver. To 
preserve fresh meat, sausages, fish, milk, butter, and various 
articles of food, sound and sweet in the hottest weather. 
Prepared by Robert Seager, Ham and Bacon Curer, and 
Sausage Manufacturer, Ipswich.” 
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Dr. Luff also condemns it: “The employment of copper 
as an artificial colourimg for articles of diet must be re- 
garded as the admixture of a noxious substance, and 
therefore as rendering the article injurious to health” 
(Luff's “Forensic Medicine and Toxicology,” p. 206), 
whilst Dr. Lauder Brunton also appears to consider that 
chronic copper poisoning may be produced: “Chronic 
copper poisoning is said to have occurred in consequence of 
the use of copper salts to give a bright green colour to tinned 
peas and other vegetables, as well as from the employment 
of imperfectly cleaned copper pans. Some doubt has been 
thrown on the possibility of producing chronic poisoning 
by the internal administration of copper in small doses, 
as in some experiments it was given to animals for a 
length of time without injury. More recent experiments, 
however, show that at least in ruminants chronic poison- 
ing may be produced” (Lauder Brunton’s “ Pharmacology 
and Therapeutics,” p. 666). 

These articles are especially injurious to weak persons 
and children. The reply of the Medical Officer of 
Health in one of my districts to a question in a case 
of coppered peas before the magistrate has, I think, a 
very strong ‘bearing on this point. He was asked by the 
chairman (a big, strong man) whether these peas would 
do him (the chairman) any harm, and his reply was 
“No, very probably they would not do you any harm” ; 
but, turning to another of the magistrates, who was a 
much older man (who had recently recovered from a 
severe illness), “but they might kill Mr. B ni 

As to the use of other colouring matter, with the ex- 
ception perhaps of Prussian blue for colouring sweets, 
I have not found any that I should consider injurious to 
health. “Margarine, of course, is always coloured, and 
butter occasionally, but I have only found annatto in the 
samples I have examined, and I do not think that injurious 
colours are used for this purpose. As to the colouring 
of margarine, I believe if it was made illegal the sale of 
this cheap and’ useful food would be destroyed, for in my 
opinion margarine is much more wholesome than a. large 
quantity of the old and rancid butter that is used for 
food ; I have frequently had samples of slightly rancid 
butter brought to me for analysis, as the purchaser 
thought from the taste and smell that it must be 
margarine. ; 

Mustard is frequently coloured with turmeric, but 
except that it ig perhaps used to disguise the admixture 
of a large amount of flour, I do not think there is much 
objection to it. 


‘The dyeing of sugar is of course a fraud, and is 
decidedly an adulteration, but I have not had many 
samples of sugar to examine, and only one that was dyed. 





The use of Prussian blue for colouring sweets is, I _ 


think, very objectionable, if not dangerous, for it seems 


probable that the insoluble and non-poisonous cyanides - 


of the colouring matter might possibly, under certain con- 
ditions of the digestive organs, be converted into some 
of the poisonous cyanides. I have not been able to find 
any information on this point, except that Prussian blue 
is generally considered non-poisonous. I have frequently 
found the blue sweets coloured with Prussian blue. 

Spirits, especially whisky, are very frequently coloured 
with caramel. 


W. F. Lows, Assoc.R.S.M., F.I.C. 


a 


APPENDIX No. XVII. 


LETTER addressed to Professor THORPE by the Govern- 
iment Analyst of Rritish Guiana, relative to the 
Tinting of West Indian Sugar. 


Dear Dr. Thorpe, . 

A very representative meeting of proprietors of sugar 
factories in the West Indies and British Guiana was 
held yesterday (7th inst.), and it was resolved that steps 
should be taken to put an end to the use of chloride of 
tin in the manufacture of so-called Demerara crystals, 
and orders will be sent out privately and individually to 
the agents and managers to this effect. As you are 
aware no cases of injury to human beings have been 


reported as having arisen from the presence of minute 
traces of tin in these sugars, but the universal opinion 
was that in the light of increased knowledge of the 
cumulative action of minute traces of metallic salts 


makers of crystallised raw Demerara sugars would not. 


be justified in continuing the use of such salts. 
I remain, dear Dr. Thorpe, 
Yours faithfully, 
J. B. Harrison. 


20, Talbot Road, Bayswater, 
8th February, 1901. 


= 
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Appendix, 


Handed in by Mr. Leonard K, Boseley, as promised on November 17th, 1899. 





List of Cotourinc Marrers used in CONFECTIONERY. 




















) 
No. 7 Trade Names. Colours. | Scientific Names. 
. / A 
l French Cream Pink, Rhodamine ~- | (| Hydrochlorate of the phthalein of di-ethyl-meta-amido- 
| phenol. 
2 Concentrated Pink - - - a _| A mixture of hydrochlorate of rosaniline with milk 
| sugar, or starch. 
3 Magenta - ~ - - : - 7 | | Fuchsine, hydrochlorate or acetate of rosaniline. 
4 tiie: lO «| | Hydrochlorate of the phthalein of di-ethyl-meta-amido- 
feds. phenol. 
5 Cherry Red - - - - - || Sodium salt of tetra-iod-fluorescine. 
6 Ponceau Red - - - - : || Biebrich or erocein scarlet. Sodium-benzene-naphthol 
sulphonie acid. 
7 Vermilion - - - - - - | ie pure aniline colour. 
8 Rose Red - - - - - ; Purified aniline colour. Guaranteed harmless. 








9 Saffron Yellow - . Probably the sodium salt of amido-azo-benzene sulpho- 























nic acid. 
10 | Primrose Yellow - . - - Auramine, (This colour is sold in three grades, 1, 2, 
: - Yellows (| and 0). 
| &e. | ; 
ll imperial Yeilow : - : - | Ammonium or sodium salt of hexanitrodiphenylamine. 
12 Citron Urange - - ; ‘ - The sodium salt of xylene-sulphonie-acid-azo-B-naphthol. 
13 Chocolate Brown -- - Agile Brown ( An aniline colour. (No details as to composition. ) 
and : 
14 | Jetoline Black - - : - - J Black. | Probably di-amine black. 
| | 
15 Heliotrope - : : : - 14 ( Hoffman’s violet R, Hydrochlorate of tri-ethy] rosani- 
| | line. 
| 
| }) » Violets. 


16 Lavender - - - - A mixture of Hoffman’s violet. 
| : ; 
17 Damson Blue \.| Also a mixture of Hoffman’s violet. 











-_ The following colours are also used (Scientific names not given) :—Rose paste, Brown paste, Tuscan Orange, and 
‘Salmon Pink. The first two are probably mixtures of some of the above-named colours with aluminium hydroxide. j 





APPENDIX No. XIX. 


Handed in by Mr. J. Wheeler Bennett, November 14th, 1899. 





‘(Letter from the High Commissioner for Canada.) Bacon anp Hams, Dollars. 
Sarat. PRAO? oe, SEO TD A UN eran 
17, Victoria Street, 1890 : b : : t9 4 643,724 
London, 8.W. 1891 - - - : - - 690,210 
7 October 1899. Levees hei vin Wily IMME GAT eee 

b ’ 

Dear Mr. Wheeler Bennett, 1894. HR - . | 2914778 

As requested im your letter of the 5th inst., I have js 2s ini eg Deg road My =. 1° 33798,341 
‘much pleasure in giving you below figures relating to the TOG ne ce oie : oe 4,370,364 
~value of bacon and hams exported from Canada to Great ko Libis Sth ‘2 | 5,831,623 
‘Britain for the years 1889-98 — ~ 1898 - - -  -| 8,034,616 
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Many have been made on animals, others on men. 
Mr. Galippe, after experimenting on himself, has not 
hesitated in using for many months, for himself and for 
the whole of his family, vegetables cooked and preserved 
in copper basins. 

It has been asked if vegetables greened with copper, 
though not toxique, were not likely to interfere with 
digestion. This is not likely, as copper salts—sulphate, 
acetate, are soluble in water, and the copper fixed on 
vegetables is found to be in an insoluble form, since the 
water which contains them hardly shows any trace of 
them. 

Copper exists there in a state of combination, ill-defined 
and stable, which probably does not attack, or attacks 
with great difficulty the liquids in human economy. 

Messrs. Petit and Sley have made experiments on this 
point, 2 grammes of sulphate of copper dissolved in 40 c.c. 
of distilled water have been added to 60 c.c. of gastric 
juice, in which have been placed 20 grammes of blood 
fibrine ; the whole has been kept in a condenser at 45° 
for 18 hours. Result: the fibrine was entirely dissolved. 

Mr. Ogier has prepared in his laboratory peas and 
beans in the natural state, also some greened with copper; 


the proportion of copper varied from 10,100 and 740 
milligrammes per kilo. of vegetables. He has then sub- 
mitted both, under similar conditions, to experiments on 
digestibility with pepsine maceration of calf’s stomach, 
pomeractic juice. The digestibility of both has been 
identical. 

Let us add that no trace of accident due to copper has 
ever been found in persons eating cacao or chocolate, a 
food which, according to Duclaux, contains notable pro- 
portions of copper, indeed sometimes superior to that 
introduced in greened vegetables. 

Conclusions : Owing to our analysis of the 19 samples 
of greened peas as above, it is rational to conclude that 


the consumption of peas, greened with copper as per 


actual process, does not offer any danger to public 
health. 


A. Ricng, 


Member of the Academy of Medicine; Professor: 


of Mineral Chemistry at the Paris Superior 
School of Pharmacy ; Director of the Ministry 
of Commerce Laboratory. 





APPENDIX No. XXI. 


Handed in by Mr. John Walton Copeman, November 20th, 1899. 





1re DIVISION. 
PREFECTURE DE LA GIRONDE. 


HYGIENE ET SALUBRITE. 

Emptor des sels de cuivre pour le reverdissage des 
conserves alimentaires. 

Nous Préfet de la Gironde, officier de la légion 
@Vhonneur ; 

Vu Varrété préfectoral en date du 17 Juillet 1882, 
interdisant l’emploi des vases et sels de cuivre dans la 
préparation des conserves de fruits et légumes destinées & 
Palimentation ; 

Vu la circulaire de M. le Ministre de l’Interieur en 
date du 18 Avril 1889 ; 

Considérant quwil résulte des nouvelles expériences 
opérées par le Comité consultatif d’hygiéne publique de 
France que le reverdissage des conserves alimentaires 
peut étre affectué a laide des sels de cuivre sans danger 
pour la santé publique ; 


Arrétons : 


Article 1¢.—L’arrété du 17 Juillet 1882, portant inter- 
diction aux fabricants et commercgants d’employer des 


vases et des sels de cuivre dans la preparetion des con-- 


serves de fruits et légumes destinées 4 ’alimentation est 


et demeure rapporté. 
Article 2°—MM. les Sous-Préfets et Maires du départe- 


ment sont chargés d’assurer, chacun au ce qui le concerne,. 


Pexécution du présent arrété, qui sera inséré au Recueil 
des Actes administratifs et & la Feuille du dimanche. ~ 


Bordeaux, le 24 Avril 1889. 
Pt le Préfet, 
Le Secrétaire Général, 
(Signé) Couzinet. 
Pour ampliation, 
Le Conseiller de Préfecture, 
A. LACARRIERE. 


[I hereby certify that the signature ‘“‘ A. Lacarriére” at 
the foot of this page and at left hand side of same is the 
signature of Mr. Lacarriére, “Conseiller de Préfecture de 
la Gironde,” and that the seal opposite the said signature 
is the official seal of the said Préfectume, as witness m 


hand and seal of office at Bordeaux, France, this 27th- 


January, 1896. 
Wituiam Warp, 
Her Britannic Majesty’s Consul.] 
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A.—Deratus from Food Poisoning in England ; extracted from the Annual Reports of the Registrar General. 



































—. 1887. 1888, 1889. 1890. 1891. | 1892, 18938. | 1894, 1895, Total. 
| 
Putrid meat - = - 1 - 1 - - - 11 5 6 24 
Poisonous fish - - 1 4 3 2 9 3 14 8 stig: | BO 
Tinned foods -  - 2 = afk bone oa ua ty 8 tae 
Whelks 1 “ Z os = a = fe uot FTigy 
_Decomposed fruits - = 5 = & zB = = + 3 | 8 
Improper food - : - 1 - 3 6 2 1 - - | 13 
Mussels - ; : = - 1 - ~ = = = 2 | 1 
Winkles’ - - - - - te 1 = = = = = | 1 
‘Unripe fruit - - - - = ms 1 = = 3 J 4 
Ptomaines er. = - = - 1 = 7 12 9 29 
Unsound food - - = ts = Z Z 2 u 2 | 2 
Fermented condensed e a “a f = E i} es ac ode 
milk 

Tinned fruit -  - - a u = = | pe | = 1 = Ae8 1 
7 137 


B.—Deaths by poison (accidental) 1888 to 1897 ; 


among the deaths from metallic poisoning recorded by the 


Registrar General m the ten years, only one by sulphate of copper finds mention. 


e 


“en Ae ee 
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Handed in by Dr. W. Williams, November 23rd, 1899. 


COUNTY OF GLAMORGAN. 


MILK. 


Specimens examined, with Results. 





Estimated 
Population 
of Ad- 
ministrative 
County. 


Year. 


1897 + - 589,806 332 


1898—si= - 


608,998 379 


1899 - - _— 265 
(9 months.) 


Number of Number of | Per Cent. of 


Samples 
examined. 


Samples Samples 
containing 


Borie Acid. | Borie Acid. 


11 3°3 


Son 55a 
ow o Lae 
SSORS 


containing Per Cent. of 
Boric Acid. 


Quantities of Borie Acid 
present. 


REMARKS. 


Grains per 
Gallon. 


17 Of these, 5 contained 
21 small quantities 
23 only and amount 
56 not stated. 


6 
(Not sufficient 
quantity for 
analysis. ) 





1897 - 589,806 82 


1898s - - 608,998 123 


1399 -  - — 83 
(9 months. ) 
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BUTTER. 
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APPENDIX No. XXIV. 


Handed in by Dr. Samuel Rideal on January 15th, 1900. 


The Time Milk is kept sweet by the addition of 1: 2,000 of Boric Acid, or 1 : 50,000 of ~s 
Formaldehyde at Various Temperatures. 
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In order to ascertain this, quantities of fresh milk, 
containing (1) 1: 2,000 of boric acid; (2) 1: 50,000 of 
formaldehyde ; (3) control, were measured into balloon 
flasks and loosely plugged with cotton wool. These 
sets were then incubated at the following temperatures, 
13 C., 18 C., and 24 C. (as representing approximately 
winter, medium, and summer temperatures), and 25c.c. 
taken out from each and titrated every few hours with 
decinormal soda, using phenol-phthalein as an indicator, 
the total acidity being calculated to lactic acid (1 c.c. 
N/10 soda = 009 gramme of lactic acid). The original 
milk at starting required 5 c.c. N/10 soda per 25 oc 
corresponding to 0°18 per cent. of lactic acid. 
BUEA PER CENT. LAcTICc AcID. 
Aye 18 ©. 24 C. 
Sonne (55°4 F.) (64 F.) (75°2 F.) 
15 hours : 
Blank - 0°18 0°20 0°23 
Boric acid 018 0°18 0°22 
Formaldehyde 0:18 0:18 0-19 
20 hours : 
"Blank - — - 0-18 0-20 0°24 
Boric acid - - 0-18 0°20 0°22 
Formaldehyde 0°18 0°18 0°20 
23 hours : 
Blank - 018 0°21 0°28 
Boric acid - . > - 0-18 0-18 0°24 
Formaldehyde - - - 018 018 0°22 
39 hours : 
Blank - - - - 0-19 0°39 0°80 
Boric acid - 018 0°26 0°65 
Formaldehyde O17 0-21 0°59 





From these results it will be noticed that at the lowest 
temperature, viz., 13° C,, even after 39 hours there is no 
increase in the acidity of the milks containing boric acid 
and formaldehyde, the actual titrations recording a 


slightly lower amount of lactic acid. In these two milks 
at 18 C. there is no appreciable rise in the acidity till 
after 23 hours incubation. In considering the results at 
24 C, the question as to what maximum acidity can be 
allowed to milk without its being pronounced sour is 
raised. ta 

Thorner (Chem. Zeit., 1891, p. 1108) has investigated 
the acidity requisite to coagulate milk. Titrating under 
similar conditions to the above, he found that milk 
coagulated on warming when the acidity reaches 22 
(c.c. N/10 soda per 100 cc. of milk), corresponding to 
0°207 per cent. of lactic acid. I have found the coagulating 
point somewhat higher than this. Normal milk was 
incubated at 22 C., and every few hours a fraction was 
removed and tested by heating to 100 C. for five minutes 
and also by pouring some of the milk into boiling water, 
the acidity being determined at the same time. 








Nupber ot | Peet) | eect ee 

1 18 0°162 Both tests negative. 

4 19 0171 - - ditto. 

6 19°2 0°173 - - ditto. 

8 19°6 0°176 - - ditto, 

11 20°4 0°184 - ditto. 

15 28 0°252 Coagulated at 100 C., but 
“i ee pouring into hot 








Therefore, when the acidity exceeds 0°25 per cent. lactic 
acid, the milk would be considered sour and unfit for 
sale. And taking this as the maximum acidity allowable, 
it will be seen from the previous table that in all cases 
the milk has been kept sweet by the 1: 2,000 boric acid, 
and 1: 50,000 of formaldehyde over the 23 hours. 

In repeating this experiment, with a milk incubated 
at 18 C., it was found that when the acidity was equal 
to 25°6 degrees, or 0°230 per cent. of lactic acid, the milk 
was sufficiently acid to cause a slight coagulation on 
heating on the water-bath. It will therefore be seen 
that Thorner’s limit of 0°207 per cent. of lactic acid is 
rather too low, and that from 0°23 to 0°25 per cent. of 
lactic acid is the limit which may be regarded as safe 
for dietetic purposes. 





APPENDIX No. XXV. 


Handed in by Major Charles H. Cassal, January 15th, 1900. 


(1.) 
Exrraots from the Annual Report of Charles E. Cassal, 
¥.1.¢., the Public Analyst for the Parish of Kensing- 
ton, for the year ended 31st March, 1891. 


15. The addition of boracic acid preparations to milk 
is a matter upon which special reports have been made 
at the request of your vestry. It has been stated that 
proceedings might be taken under the drd_ Section of 
the Sale of Food and Drugs Act, 1875. Proceedings 
wight be taken under the 6th Section of that Act and the 
2nd Section of the Amendment Act of 1879, inasmuch as 
milk containing boracic acid may be regarded as not of 
the “quality” of milk demanded by the purchaser, the 
proof of defect in the quality of an article beiaz sufficient 
for action to be taken, whatever views may be held as 
to what constitutes legal defects in the “nature” and 
“substance” of such article. The 6th Section provides 
that an offence shall be deemed to be committed if an 
article is not of the nature, substance, and quality de- 


manded by the purchaser; the 2nd Section of the 
Amendment Act provides that it is not incumbent on the 
prosecution to prove defects in all these three respects. 
Defect in any one is sufficient. No offence under this 
section, however, is committed “where any matter or in- 
gredient not injurious to health has been added to the 
food or drug because the same is required for the pro- 
duction or preparation thereof as an article of commerce, 
in a state fit for carriage or consumption, and not frau- 
dulently to increase the bulk, weight, or measure of the 
food or drug, or conceal the inferior quality thereof.” 
It may, however, be contended that the admixture 
is not required for preservation in course of transit, as 
when this is necessary there are other, although more ex- 
pensive, means (i.e., refrigeration) of accomplishing the 
object; and it may further be held that it does enable 
the inferior quality of a milk to be concealed, as the 
practice allows of stale milk being ecld as fresh or new 
milk. 

16. Your vestry decided to ank for the opinicns of Sir 
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Andrew Clark, M.D., Sir Henry Thompson and Dr. 
Lauder Brunton, with respect to the admixture of boracic 
acid and its compounds with articles of food. The replies 
of these gentlemen were entered upon the minutes of the 
vestry. Sir Andrew Clark, while regretting his inability 
to take part in any special enquiry, made the following 
remarks :—“Seeing that chemical compounds are now 
widely employed in the preparation and preservation of 
foods, knowing that many of them, although innocuous 
in small occasional doses, become in small doses continued 
over long periods destructive to health; and, further- 
more, believing that many obscure and incurable dis- 
orders are begotten in this manner, I regard the enquiry 
proposed by your vestry as one of the greatest import- 
ance to the well-being of the community ; and certain, if 
successfully completed, to prove of great public 
advantage.” 

Sir Henry Thompson remarked that, technically, the 
addition of preservatives must be regarded, more or less, 
as constituting an adulteration ; that there was no doubt, 
on the authority of physicians in Germany and in this 
country, that boric acid in what was called “full doses” 
was an irritant to the digestive organs, but that it by 
no means followed that a small quantity should exercise 
any evil influence whatever. He was of opinion that a 
quantity of eight or ten grains to the pint of milk, the 
amount generally used, would not be injurious to the 
adult who consumed, say, a pint daily—an ample allow- 
ance; but that, on the other hand, the infant, who was 
a large consumer of milk, was also much more liable to 
injury by the admixture of boric acid, being far more 
susceptible than the adult to the influence of all chemical 
agents. The proportion named “would be calculated to 
be injurious when taken habitually, certainly to children 
under three or four years of age.” 

Taking all the facts cited into consideration, Sir Henry 
Thompson was “disposed to believe that the employ- 
ment of a small proportion of boric acid might be per- 
mitted in the milk trade with advantage to the consumer, 
on the following conditions” :—(1). “A declaration 
should be required respecting all milk and cream offered 
for sale, whether or no any boric acid or other agent 
has been added thereto for the purpose of preserving it.” 
(2). “A precise statement should be made upon a label 
bearing also the name of the salesman, to be affixed to 
ali vessels containing milk or cream offered for sale, 
naming the preservative agent employed, and the quantity 
added per pint.” (3). “When milk or cream thus ‘pre- 
served’ \is sold ‘on draught,’ a ticket should be supplied 
to the purchaser, containing the information furnished 
by the label above named.” (4.) “ When specimens thus 
certified and sold are proved by analysis to contain a 
notably larger quantity than that named on the ticket 
or label, or when specimens declared to be free from 
admixture with any chemical agent are found’to contain 
one, the salesman should be proceeded against for selling 
milk which is adulterated, knowing it to be so. Such 
regulations would ensure to each individual who might 
desire to exercise his own judgment on this matter the 
opportunity of doing so.” 

Sir Henry Thompson also pointed out that remarks 
made with regard to boracic acid might be held to apply 
to borax also. 

Dr. Lauder Brunton considered the question to be a 
particularly difficult one, and was uncertain what to say 
regarding it. He stated that he had no personal ex- 
perience in the matter of the use of boracic acid, and 
that such information as he would be able to afford the 
vestry would be necessarily derived from books. Upon 
this authority he stated that it was “known to be a 
poison in large doses” and had “also been found to be 
injurious when added to foods.” 


2.) 
BORIC ACID IN BUTTER. 
Exrracts from the Annual Report of Charles E. Cassal, 


F.1.¢., the Public Analyst for the Parish of Ken- 
sington, for the year ended 31st. March, 1893. 


Letter from the Vestry Clerk of Kensington to the Secre- 
tary of the Local Government Board. 
Town Hall, Kensington, 
Sir, 16th May, 1893. 

I nave been directed by the Vestry of Kensington to 
bring under the notice of the Local Government Board 
the extract which appears in the enclosed report of the 
public analyst of this parish dealing with the question 
of whether samples of butter found to contain boric acid 
preservatives should or should not be reported as 
adulterated. 


3017. 


From such extract it will be seen by the Boaid that 
the percentage of adulteration in this parish is app‘e- 
ciably increased, owing to our public analyst holding the 
opinion that he has no option, in drawing up his statu- 
tory report, but to return samples of butter containing 
boric acid as adulterated, and this view my vestry 
have no desire to combat. They, however, learn 
that some of the public analysts report such samples as 
genuine, and this being so, the vestry feel that by reason 
of the difference of views which appears to prevail among 
the public analysts, this parish, and those parishes 
and districts whose public analysts act in accord 
with ours, are prejudicially affected as regards the 
comparisons which may be drawn from the abstracts of 
reports of public analysts which are published in the 
annual report of the Local Government Board. 

The vestry accordingly deem it expedient to seek some 
direction at the hands of the Board upon the point, 
and to request that the Board will state whether samples 
of butter containing boric acid for preservative purposes 
should be returned in the statutory report of the public 
analyst as adulterated or genuine, so that uniformity of 
procedure may prevail throughout the parishes and 
districts in which the Sale of Food and Drugs Acts are 
enforced. 

I have the honour to be, sir, 
Your obedient servant, 
(Signed) Wm. Chambers Leete, 
Vestry Clerk. 


The Secretary, Liocal Government Board, 
Whitehall, S.W. 


To this letter the following reply was received :— 
[Copy cf Reply]. 

Local Government Board, Whitehall, S.W. 
25th May, 1893. 
Sir, 

TI am directed by the Local Government Board to ack- 
nowledge the receipt of your letter of the 16th instant, 
enquiring on behalf of the vestry of the Parish of St. 
Mary Abbotts, Kensington, whether butter found to 
contain boric acid for preservative purposes should or 
should not be reported as adulterated. 

I am to state that the question is one which the Board 
have no authority to decide, but they may refer the 
vestry to note (d) appended to the form of certificate in 
the schedule to the Sale of Food and Drugs Act, 1875, 
which authorises the analyst to insert at his discretion 
his opinion whether any mixture was for the purpose of 
preserving the article, and whether it was excessive. I 
am also to refer to the remarks on the subject at page 6 
of the enclosed extract from the board’s report for 
1890-91. 

I am, sir, 
Your obedient servant, 
(Signed) Alfred D. Adrian, 
Assistant Secretary. 


To W. C. Leete, Esq., Clerk to the Vestry of the 
Parish of St. Mary Abbotts, Kensington. 


20. The following are the remarks in the extract from 
the Board’s report alluded to in the above letter, the 
italics being mine to show the more important points :— 

“Tt may be noted that the use of boric and boracic 

acids as preservatives <f butter and other substances 
liable to decompose speedily seems to be finding 
increased favour among dealers, and is at the same 
time creating a difficulty for analysts, since it is not 
always clear in what cases the addition may come 
within the proviso of section 6 of the Sale of Food 
and’ Drugs Act, 1875, with regard to ‘any matter or 
ingredient not injurious to health’ which ‘has been 
added to the food or drug because the same is re- 
quired for the production \or preparation thereof 
as an article of commerce, in a state fit for carriage 
or consumption.’ There is no doubt that boric or 
boracic acid, if taken in large quantities, would be 
injurious to health, but we have no sufficient infor- 
mation to show wheitier such minute amounts as are 
generally added as preservatives could be regarded 
as having that effect, and more exact information is 
wanted before it can be decided whether a process 
which primad facie may be regarded as intended to 
prevent the loss of valuable food, must be held to 
be prohibited by law.” 


21. The present attitude* of the Local Government 
Board on the subject, at any rate with respect to butter, 


* 4.e., in 1893.—C. E. C. 
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is made perfectly plain by the reply of the Board to'the 
vestry’s letter and by the extract quoted. While adher- 
ing, therefore, to my previously-expressed opinion that 
the unacknowledged presence of boric acid preparations 
in food constitutes adulteration, I shall feel justified, in 
future, in classifying samples of butter containing boric 
acid only as “genuine,” and in merely reporting the 
presence of that substance when it is found to have been 
added. 
(3.) 


Extract from the Quarterly Report of the: Public 
Analyst for St. George, Hanover Square, for the 
quarter ended on the dlst December, 1896. 


PRESERVED PAS. 


The six samples submitted were all found to contain 
copper and were reported as adulterated. The parti- 
culars relating to these samples are as understated : — 





On the Sample as submitted. 





Sulphate of 











5 Copper " Copper 
2 Copper : Copper Copper Abt 

a, grains per : b grains per 

per cent. | © Grains per per cent. 

= pound. pound. pound. 
wm 
A. 0°006 0°422 1°664 0:0714 4-996 
1B} 0°0038 0°267 1°054 0°0365 2°56 
C. 0°0085 0°596 2°35 0°0997 6°98 
D. 0°008 0°562 2°216 0°0836 5°85 
E. 0:0067 0°469 1°84 0°0532 3°72 
a: 0°0085 0°593 2°336 0-0564 3°95 
The attention of authorities concerned with the 


administration of the Food and Drugs Acts has recently 
been again directed to the presence of copper in pre- 
served vegetables by a successful prosecution at the 
instance of the Board of Works for the St. Saviour’s 
District, Southwark. A report of this case was for- 
warded to the vestry, and was considered by the Sale 
of Food and Drugs Acts Committee. As stated in the 
report referred to, there is no doubt that “the practice 
of colouring bottled peas iby the addition of a salt of 
copper—usually the sulphate—is attended with injurious 
effects” ; that “in most countries the practice is for- 
bidden,” and that “the recognised English text-books 
on poisons, medical jurisprudence, and foods are prac- 
tically unanimous in their censure of the practiee of add- 
ing the salt of copper for the purpose of imparting a 
fresh or ‘bright green colour to the peas.” It appears 
that as long ago as 1877 a vendor was convicted at the 
Marlborough Street Police Court for selling peas con- 
taining copper, and that other convictions have been 
secured since at Liverpool, Bradford, and Edmonton. 
In the case here referred to the magistrate convicted the 
vendor. The latter appealed, and after a protracted 
hearing at the Sessions before Mr. Soames, the Deputy- 
Chairman, when a number of witnesses were examined 
on both sides, the appeal was dismissed, and the con- 
viction was confirmed with costs. 


(4.) 
Exrract from the Annual Report of the Public Analyst 
for St. George, Hanover Square, for the year ended 
on 31st March, 1890. 


Two samples of sweets were reported as adulterated. 
‘The first consisted of differently coloured balls, about 
half an inch in diameter. Among them were several of 
‘a brown colour. These were found to contain oxide of 
iron in the average proportion of 2:4 milligrammes of 
oxide per ball, and a mean percentage of 0.212 cxide by 
weight on the brown balls. 

The second sample consisted of small brown and black 
balls, and was obtained by direction of the committee, 
upon the advice of the vestry’s solicitors, from the same 
vendor who had supplied the first sample. This sample 
was reported as containing oxide of iron, silica and sand, 
and charcoal, as follows :— 

Oxide of iron 0-227 per cent. on the brown balls. 


Silica and sand 07185 Ley ¥ 
Charcoal 0°2 per cent. on the black balls. 


On desiccated Sample. , 


The use of a compound of iron as a colouring material 
for’ sweets is objectionable ; such compounds might 
prove injurious, and no insoluble matters such as char- 
coal and sand should be contained in sweets in any 
appreciable amounts, unless (in the special’ case of char- 
coal) the fact of the admixture is stated in the name or 
the article. ; 

The vendors and manufacturers of these samples were 
cautioned by direction of the vestry. 


(5.) 
Extract from the Annual Report of the Public Analyst 
for St. George, Hanover Square, for the year ended 

on dlst March, 1898. 

Sweets containing oxide of iron and earthy matter.— 
Of the three samples of sweets reported as adulterated 
two contained ferruginous earthy matter insoluble in 
water in sufficient amount to constitute adulteration 
within the meaning of the Acts The particulars re- 
lating to these samples are as understated :— 

(a) 0°806 per cent. ferruginous earthy matter in- 
soluble in water, of which 42-18 per cent. con- 
sisted of oxide of iron (0-34 per cent. of oxide 
of iron in the sweets).* 


(b) 0851 per cent. of ferruginous earthy matter in- 
soluble in water, of which 47-5 per cent. con- 
sisted of oxide of iron (0-405 per cent. ot 
oxide of iron in the sweets).t 


The first-named sample (a) was described as “ Aniseed 
Balls” ; the second (0) as ‘‘Caramel Beans.” 

A purchaser asking for “Sweets,” and getting such 
articles as those above described, must be regarded as 
“prejudiced” on account of the presence of the insoluble 
earthy matter, and on account of the fact that the oxide ~ 
of iron, present in the amounts certified, through its 
medicinal action is objectionable for a healthy person, 
and may be injurious, especially to young children, if 
not taken under medical direction. The Medical Officer 
of Health, Dr. Corfield, having been consulted prior to 
the institution of proceedings against the vendor of 
sample (a), adopted this view of the matter, and gave | 
evidence in accordance therewith at the hearing of the 


case. 
(6.) 


EXPERIMENTS with Solutions of Formaldehyde (“For- 
malin”) carried out by Charles H. Cassal, ¥.1.c. 


1. Shreds of gelatin were soaked in water until soft, 
and were placed in the following solutions of formalin (the 
formalin containing about 40 per cent. of formaldehyde). 


{a) 0-5 per cent. formalin, 
(b) 0:1 per cent. formalin, 
(c) 0:01 per cent. formalin. 


With all three solutions a marked effect is immediately 
produced. In one hour in the cases of solutions (a) and 
(b) the gelatin had become absolutely insoluble in boiling 
water, and was converted into a hard substance re- 
sembling brittle horn. In the case of solution (c) the 
same effects were produced after a somewhat longer time 
—i.e., absolute insolubility and conversion into the horny 
condition. 

2. Fresh egg albumen treated with the above 
mentioned solutions was converted into a gelatinous mass 
insoluble in cold water. 

3. Digestion experiments, with Armour’s pepsine and 
hydrochloric acid :— 

(a) 1 gramme fibrin, 0.05 gramme pepsine, 50 cubic 
centimetres of water, acidified with hydro- 
chloric acid; and formalin in the proportion 
of 0:01 per cent. on the mixture (1 in 10,000). 


(b) Same preparation as (a), but without formalin. 
Both kept ata temperature of 104° F. 
After 24 hours the fibrin in (6) had dissolved. 


After 6 hours the fibrin in (a) had not dissolved, and 
an insoluble mass had settled at the bottom of the flasks. 


(d) 5 grammes coagulated and comminuted egg albu- 
men, 50 cubic centimetres of water, 0-0065 
gramme pepsine, 0-4 cubic centimetre hydro- 
chloric acid; and formalin in the proportion 
of 0-01 per cent. on the mixture (1 in 10,000) — 

(e) Same preparation as (d), but without formalin. 


———~, 








* Vendor convicted, and fined 2s. 6d. and 2s. costs. 
+ Vendor convicted, and fined 5s. and 12s. 6d. costs. 
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Both kept at a temperature of 104° F. 
After 25 hours the albumen in (e) had dissolved. 


After 6 hours the albumen in (d) had not dissolved. 
There was an insoluble deposit at the bottom of the flasks. 


(f) Experiments with milk. Five cubic centimetres 
of milk, 50 cubic centimetres of water, 0:4 c.c. 
Hydrochloric acid, 0:0066 gramme pepsine, 
and formalin in proportion of 0-01 per cent. or 
the mixture. ; 


(g) Same preparation as (f), but without formalin. 


A number of similar experiments to the above were 
made with different quantities of milk. 


The effects in these experiments were difficult to 
observe; but the differences between the preparations 
containing formalin and those free from it were quite 
obvious. In the preparations without formalin the curd 
gradually passed into solution. In the preparations con- 
taining formalin the separated curd was granular, or in 
hardened clots, and was plainly very difficult, if not_in- 
capable, of solution. C. K. C. 


(7.) 


Boractc Acrip in CLOTTED CREAM. 


Examples of amounts detected. Apart from the adul- 
teration with Boracic Acid these samples had the com- 
position of unadulterated cream of good quality. 


CLoTTED CREAM. 


Boric Acid (as B,0,). 
Boron Trioxide. 


Crystallised Boracie Acid (H,BO,). 
Grains 


Per Cent. Fer Cent. Per pound. 
{a) 0-291 0-515 36-05 
(6) 0°262 0°464 32°48 
{c) 0°153 0°270 18°9 
(d). 0°138 0:244 17:08 

ORDINARY CREAM. 
0°184 0°3258 22°8 
07104 0°1841 12°88 


3 8.) 
As examples of the quantities found by himself in milk 
the witness submits the following instances :— 











Milk. 
‘ : Boric Acid | Boracie Acid 
is ae ae (as B,O,) (H,BO,). 
5; othe Grains per Grains per 

enon gallon. gallon. 
0:0821 59°12 100°7 

0:0679 49°20 87:13 
0:0611 44:0 78°0 

0°0555 40°0 70°8 

0:0544 39°16 69°36 
0:0485 34°92 61°84 
0:0456 32°88 58:23 
0:045 32°4. 57°38 
0:0442 31°82 56°36 
0:0238 Li 9: 30°44 
0:0209 15°08 26°71 
0:0188 13°56 24°01 
0°0184. 13:27) 23°5 

0°015 10°87 19°25 

(9.) 


Exrracts from the Annual Report of the Public Analyst 
for St. George, Hanover: Square, for the year ended 
on the 51st March, 1896. 


“Brivish Wine” Contarnine Saricyzic Actp. 

The three samples of so-called “British Wines” re- 
ported as adulterated contained salicylic acid in the pro- 
portions which are understated :— 

(a) “Orange Wine,” 26°6 grains per gallon of salicylic 
acid. 


(6) “British Sherry Wine,” 11:55 grains per gallon 
of salicylic acid. 

(c) “Black Currant Wine,” 4-0 grains per gallon of 
salicylic acid. 


The remaining samples of “British Wines,” consisting 
of three samples of “Ginger Wine,” two of “Orange 
Wine,” one of ‘‘ Elder Wine,” and one of “ Raisin Wine,” 
were free from salicylic acid and other chemical preserva- 


~~tives, and were reported as having the composition of 


samples which must be regarded as unadulterated, and, 
under existing circumstances, as not sold “to the preju- 
dice of the purchaser,” and therefore as genuine. 

The vendors of the samples marked (a) and (b) were 
summoned by the Vestry, and in the result the sum- 
monses were dismissed. ‘ 

The cases were heard by Mr. De Rutzen, at the West- 
minster Police Court, on the 6th November, 1895, that 
of the sample containing 26°6 grains per gallon of sali- 
cylic acid being taken first, and as governing the other 
case. Kvidence in support of the Vestry’s case was given 
by your Medical Officer of Health (Dr. Corfield) and by 
myself; the principal points put forward being, from 
the medical point of view, that salicylic acid was a potent 
drug, that even in very small doses its continued use 
would be injurious to health, and that its presence in a 
food in quantity sufficient to produce its specific anti- 
septic or “ preservative” effect on that food, would, from 
that fact, affect the normal process of healthy digestion, 
and would be injurious to health. From the more strictly 
chemical and technical point of view the Vestry’s evidence 
showed that salicylic acid could not be called a component 
part of a genuine “ British Wine,” that its addition was 
not necessary for the purpose of producing a sound and 
good article which would keep, that the addition of the 
acid might serve the purpose of concealing the inferior 
quality of the article or of the materials used to make it, 
and that, when the sample in question was analysed, 
seven other samples of “British Wines” were also 
analysed, and were found to be free from salicylic acid, 
and from other “chemical preservatives.” A large 
number of witnesses were called for the defence. In this 
report it is unnecessary to enter into an examination of 
the fitness of some of these witnesses to give evidence 
upon such a subject, nor is it necessary to criticise the 
value of that evidence. It will be sufficient to state that 
the evidence given by the witnesses for the defence was 
tainly to the effect that, in their view, the presence of 
salicylic acid in the amount certified was not injurious to 
health, and that.it was a necessary addition. 

The magistrate reserved his decision, and on the 6th 
January delivered judgment in favour of the defendants, 
and dismisse dthe summonses in both cases, but without 
costs. In the course of his judgment Mr. De Rutzen 
observed that the only witness called to corroborate the 
view of the Public Analyst was Dr. Corfield. He came 
to the conclusion that the summonses should be dis- 
missed on the ground that the salicylic acid present was 
not proved to be injurious to health, and that it was not 
proved to his satisfaction that it was not required for 
the production of the article in a fit state for consump- 
tion ; the cases coming therefore, according to the 
evidence given, within the first proviso of the 6th 
section of the Sale of Food and Drugs Act. 

It may be well to point out that this judgment only 
affects these particular cases, and that the Vestry are not 
precluded from again taking action in similar cases, and 
bringing forward additional evidence in support of them. 

In commenting upon the cases, the British Medical 
Journal, the organ of the British Medical Association, 
made the following remarks among others: “Salicylic 
acid is a poison.” . . “Itis no sufficient answer to 
accusations under section 6 of the Sale of Food and Drugs 
Act to prove that single large doses of a particular addi- 
tion have been taken by a number of persons without 
injury.” . . . “They” (antiseptics) “should be abso- 
lutely prohibited unless a label be placed upon everything 
sold after being thus treated.” In a further article the 
British Medical Journal observes : “ We believe that Dr. 
Corfield, in saying that the long-continued use of small 
doses of this powerful drug may be injurious to health, 
has on his side the support of medical experience and 
opinion. The decision is greatly to be regretted in the 
interests of public health.” 
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APPENDIX No. XXVI. ‘ 





Handed in by Mr. Harald Faber, as promised on Tuesday, January 16th, 1900. 


APPENDIX 2, to the Report from the Committee 
(Landstinget), on the Manufacture and Sale of 
Margarine Bill, 15th February, 1896 (abbreviated). 


The Royal Laboratory for Agricultural Research, 
Copenhagen, 20th January, 1896. 


Report on Experiments to Test the Keeping of 
Fresh Butter. 


The samples of butter were procured from Kildedyb 
Co-operative Dairy, near Kolding ; some of them were 
made without the addition of salt or any other preserva- 
tive, while to some was added “ Preservitas,” the 
Pragerraye mostly used, and containing 47°8 per cent. of 

oracic acid, 86 of saltpetre, 11:1 of chloride of 
potassium, and to others varying amounts of pure 
saltpetre. 


Before it was decided to have the butter made at 
Kildedyb Dairy, it had been ascertained that the butter 
of that dairy was of excellent quality, and that the 
working of the dairy in every respect was up to date, 
especially as far as the production of butter free from 
salt was concerned, and there was therefore no reason to 
make any alteration in the daily working for the pur- 
pose of producing the butter intended for the experi- 
ment. ‘The cream was pasteurised at 70° C. The 
dairy manager supervised the churning, &c., and every 
day, when butter was required for testing, he took out 
of the same churning four samples of about 25lbs. each. 
The preservatives were added during the first working of 
the butter. 


[The butter was made on the 28th, 29th, and 30th 
December last year, and on the 3rd and 4th January 
this year. Assistants from the laboratory supervised the 
making, packing, and marking of the different samples. | 


The butter was judged by the three particularly able 
butter merchants who during several years have assisted 
at a number of scientific judgings of butter at the 
laboratory. The samples were judged first time on 
the 7th January, second time on the’ 14th January, 
and third time on the 21st January. At each judging 
every judge examined all the samples independently, 
and gave each sample points according to the scale 
generally used at the State butter shows at the labora- 
tory (Foreign Office, 1889, Miscellaneous Series, No. 151), 
where 15 points denotes the very finest butter, 
and 0 points the most inferior quality. Afterwards 
all three judges went over the samples together to decide 
finally the number of points to be given to each sample. 
These points for each of the three judgings of the four 


samples from each of the five days of manufacture are 
given in the table attached :— ’ 









Nothing 
added. 


4 per Cent. 
Preservitas. 


1 per Cent. 
Preservitas. 





Saltpeter 
added. 








1895 : 
Dec. 28 - LEA ods 9 
x 29 12] 10| 9 9 
a 80 11] 9] 9 8 
1806 : 
Jan. 3 - 12|10/; 8 9 
ye deal 9}11] 9| 9 9 
. seats bal rele Pips 
Pointe} 11'2| 9°0 | 82 | 11-4] 9°2 | 8°6 }11°4| 9-4 | 8-6 1112] 8-8 | 8-6 





The points obtained at the first judging show that 
the butter was fine. It is quite an exception for the 
judges at the State butter shows to give higher points 
than 12, which number of points therefore practically 
denotes extra fine quality. The points given at the 
second and third judging show how the different 
samples have kept. The greater the difference in points 
obtained at the subsequent judging the less has been the 
keeping quality of the butter. Dealing with the average 
points for the butter from all five days of manufacture 
the following has been the reduction in points :— 

















5 eal From Ist to From 2nd to | From ist to 

2nd judging. 8rd judging. 3rd judging. 
Nothing added - - 2:2 08 30 
% per cent. Preservitas 2°2 0°6 2°8: 
1 per cent. Preservitas 2:0 08 2°8 
4-1 per cent. Saltpetre 2°4 0°2 2°6 





Nothing striking is revealed by these figures. The 
butter to which “ Preservitas” was added has averagely 
lost about the same number of points from one judging 
to the next, as the butter to which nothing had been 
added. The addition of pure saltpetre seems to have 
caused a slightly smaller total loss between the first and 
third judging (seems to have kept the butter better), the 
difference, however, being very small. 


[Reservation is taken as to drawing too general con- 
clusions from this somewhat limited investigation. ] 
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APPENDIX No. XXVII. 





Handed in by Mr. Harald Faber, as promised on January 16th, 1900. 


The director of the official laboratory for the examina- 
tion of foods at Copenhagen having applied to the 
Minister of Justice with regard to the increasing use in 
food of preservatives, especially boracic acid and salts 
thereof and salicylic acid, the Minister requested the 
Royal Board of Health to express an opinion on the effect 
on health of the use of these chemicals in food, when the 
Royal Board of Health, in a communication to the 
Minister of Justice, dated 29th October, 1895, gave it 
as their opinion : 

“That the use in food of boracic acid and salts 
thereof may have an injurious effect on health when 
an amount of one gramme of boracic acid, or even 

less, is thereby daily introduced into the organism 
for a considerable time ; 


“That the addition of boracic acid (and salts 
thereof) to foods for infants, especially milk, even in 
proportionally small amounts, may be dangerous ; 


“That the use in food of salicylic acid and com- 
pounds thereof ought to be prohibited on account of 
their injurious effect on health.” 


When the law of 1894 on the official examination of 
foods enacted only for three years, came to the Rigsdag 
for revision, the Minister of Justice, during the session 
1896-97, proposed the following addition to sect. 5: 


“The Minister of Justice may, by decree, prohibit 
the addition to food intended for sale of such 


chemicals which, even if they be not immediately 
harmful, still may by continued consumption have 
an injurious effect on the health of the consumer.” 


This passus, however, was struck off the Bill. 
In the Margarine Law of 1897 it is enacted, in sect. 10: 


“The addition to butter and margarine, intended 
for sale, of any other preservative than common salt 
is prohibited; it is likewise prohibited to import, 
export, carry in transit or deal in butter and 
margarine containing any other preservative than 
common salt.” 


When this provision of the law was introduced it was 
explained that a similar prohibition was already found 
in the Belgian Law of 11th March, 1895, that the 
question was being discussed in Germany, Sweden, and 
Great Britain, that the use of preservatives was general 
in Australian butter, but that its effect on the health of 
the consumer was questionable, that no other preservative 
than salt was at the time used in Danish dairies, and 
that it was declared by experts and found at the State 
Butter Shows that well-made butter needed no preserva- 
tives. 


In a Bill recently introduced in the Rigsdag it is 
proposed that: 


The Minister of Agriculture may prohibit the sale and 
export of meat, and foods prepared from meat, containing 
chemicals which may be injurious to health. 
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APPENDIX No. XXVIII. 


HANnpDeEp in by Mr. W. Collingwood*Williams, as promised on January 19th, 1900. 











Year 1899. 
City oF LIVERPOOL. Population (1891), 517,980. 
—_— Borates. Formalin. — 
Description Number of Samples Soe Number of Samples aa Sum of percentages 
, in which Total Number in which Total Nariien for 
Samples Analysed. Boe were found. Examined, | formalin was found. | “py in ef both Preservatives. 
New Milks” - - 0 out of 634 0 3 out of 634 0°5 0°5 
Skimmed Milks” - 8 out of 202 4:0 3 out of 202 15 55 
Separated Milks - 4 out of 26 15-4 0 out of 26 0 15-4 
TOTALS- - - 12 out of 862 14 6 out of 862 0-7 2+] 





The population is from the Local Government Board Report on the Sale of Food and Drugs Act for 1899. 
In no sample was more than one preservative found to be present. 























ADMINISTRATIVE County oF LANCASTER. Population (1891), 1,505,861. 
= 9 
— Borates.* _ Formalin. me 
Description Number of Samples Percentage Number Hs se eiees Por conpege Sum of percentages 
of in which in whic or 
Samples Analysed. | Borates were found. ae Formalin was found. pies | both Preservatives. 
New Milks” - - 2 out of 219 0:9 5 out of 416 1°2 2°1 
Skimmed Milks” - O out of 34 0 2out of 73 2-7 . 27 
TOTALS- - - 2 out of 253* 0°8 7 out of 489 14 2°2 








The population is from the Local Government Board Report on the Sale of Food and Drugs Act for 1899. 
In no sample was more than one preservative found to be present. 








* Two hundred and thirty-six samples taken in rural districts during the first haif of the year were not examined for 
borates. 
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— APPENDEX No: XXIX. 


HANDED in by Mr. W. Collingwood Williams, as promised on January 19th, 1900, 





PRESERVATIVES IN Miuxk, YEAR 1899. 




















& 
City Administrative Borough Borough Borough 
AREA, Lia: County of of of Barrow-in- 
Liverpool. of Lancaster, Blackburn. Preston. | Furness. 
POPULATION = - ™ ~- =] | 517,980 1,505,861 120,064 107,573 51,712 
(from Local Government Board 
Report on Food and Drugs Act, 
1898-99.) 
NEW MILK: 
Borates in - - - - - 0 ex 634 2 ex 219 * Oex 15 0 ex 23 * 0 ex 7 * 
Formalin in - - - -| (8 ex 634 5 ex 416 0 ex 15 0 ex 32 0 ex 12 
Percentage of samples with 047% 21% 0 0 0 
preservatives. 
SKIMMED MILK: 
Borates in - - - , - 8 ex 202 0 ex 34 * 0ex9 Oex8* None examined * 
Formalin in - - Sipe we 8 ex 202 2 ex 73 0ex9 0 ex 11 0 ex 2 
Percentage of sample, with 54% QZ, 0 0 0 


preservatives. 


SEPARATED MILK : 


Borates in - - . - - 4 ex 26 


Formalin in eee ae) y w= |) 10:ex\26 sie ast dante pha - - - - None examined. 
Percentage of samples with 15°3% J Pe 
preservatives. 


2 with borate 
ex 253 


Total number of ares ‘ : 
containing preservatives J| 1° &* 862 “g with foment 0 0 0 


9 


08% with porets 
Percentage containing ane: 14% with forma- 0 0 
preservatives - - - 2°08/ - lin 0 




















2°27 é 
*197 new milks, *9 new milk. *5 new milks, 
39 skim milks, 3 skim milks, 2 skim milks, 
236 not exa- 12 not examined | 7 not examined 
mined for borates. for borates. for borates. 
: J. CAMPBELL Brown, 


W. CoLtincwoop WILLIAMS 


a 


3017, 


Appendix.” 








Borough Borough 
of of 
Bootle. Blackpool. 
49,217 23,846 
2 ex 57 0.ex.9* 
Lexi57 | lex 15 
52% 66% 
lex 14 rex 1% 
0 ex 14 0 ex 6 
1Z 0 
4 rr 
56% 4°75 % 
*6 new milks, 
5 skim milks, 
11 not examined 
for borates. 
} Public Analysts. 
? 
3F 
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APPENDIX No. XXX. 


HANDED in by Dr. J. &. Kaye, Friday, January 19th, 1900. 


Taste A.—Giving a few Examples of advertised Preservatives. .B.—Many other Preparations figure in the 
advertisement columns of the Press, e.g., “ Lactosal,” “ Preservitas,” &. The latter is claimed to be “as 
harmless as common salt.” 





Directions for Use (converted Brief Extracts from 





Name. to Grains). Analysis. Advertisement. 
“ Arcticanus” - * - | For Milk—7 grains per pint - - | Boric Acid, 85°5 p. cent. | “ Medically guaranteed ab- 
For Butter—31 grains per lb. Borax, 14256 ae solutely harmless and 
For 8S ausage—30 grains per Ib. —- pure. ” “ Extensivel 
Also recommended for Meat, Gravy, 100 employed in the rate | 
Fish, Game, Poultry, Ham, &c. — household, restaurant, 
and ship’s cabin.” 
“ Conservine” - - - | For Sausage, &c.—44 grains per lb. Borie Acid, 85°5 p. cent. | “ Harmless and effective.” 
For Gravy, Soups, &c.—9 grains per | Borax, LACS Gs “ Safe and reliable.” 
int. —- “ None need be afraid to use 
Also recommended for Meat, Game, 100 it.” 
Fish, Oysters, Ham, &c. — 


“ Burton’s Household Milk | For Milk—7 grains per pint; but | Boric Acid, 100 p. cent. | “ Harmless and effectual.” 
and Food Preservative.” “ for small consumers a teaspoonful ’ 

will be sufficient for a quart of 
milk.” This equals 45 grains per 
pint ! 

For Cream—9 grains per pint. 

For Sausage—45 grains per lb. 

Also recommended for Meat, Fish, 


Game, &c. 
“ Coverdale’s Meat Pre- | For Milk—4 grains per pint’ - - | Borie Acid, 100 p. cent. é e—2 
server.” Also recommended for Butter, Eggs, 
Meat, Fish, Game, &c. 
‘Ramsden’s Milk Preser- | For Milk—11 grains per pint - - | Not analysed - - | “Totally harmless to the 
vative.” For Butter—125 grains per Ib. ! most delicate child.” 
Also recommended for Fish, Meat, , c 
&e. 





TasLe B.—Showing the Infantile Mortality in England and Wales (compiled from the Registrar General’s Returns) 
during the twenty years 1878-1897, arranged in five-yearly periods, with some figures as to the growing Loss of 
Infant Life. For comparison, the general Death Rate of the same periods is also shown. 





Number of Deaths of Infants under One Year General Death Rate 


Five-yearly Period. per 1,000 Births. per 1,000 Living (all ages). 

(1.) (2.) (3.) (4.) 

Corresponding to the 

pert cre aod he of 

nfant li ua 
1878-82 - - - 3 ' 142 numbers. 90'3 
1SS3=87E re 143 4,481 19°4 
1388-00 2 ae 146 17,788 19'0 
1893-0714 oy & h = 4h 152 45,641 17'8 








Taste C.—Displaying the rates of Infantile Mortality during one eight-year period (1891-1898) in England and 


Wales and various parts of the country. Also the quarterly distribution of the same 
eS a ara a a TS SRE TO ea TM REE STIR: RTE eT 








Number of Infant Quarterly Distribution of such Infant Deaths. 
Deaths 
(under One Year) 
a a per 1,000 Births. Average of Average of | Average of Average of 
— Eight First | Eight Second | Eight Third | Eight Fourth 
Hight Years 1891-98. Quarters. (Quarters. Quarters. uarters. 
Eneland and Wales - - - - 152 147 129 183 150 
Thirty-three Large Towns vi - gh 152 141 929 163 
The Five County Boroughs in the 176 154 147 239 165 
West Riding of Yorkshire. 

West Riding Administrative County 154 145 139 171 161 





1t can also be shown, from the detailed records of the same period, that, while the excessive infantile mortality 
of the Third Quarters became relatively greater in the later years of the period, there was an improvement in the 
First and Second Quarters. 
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APPENDIX No. XXXI. 


Handed in by Mr. H. Droop Richmond, on Monday, January 22nd, 1900. 





a 


DETAILED ANALYSIS of CoMMERCIAL PRESERVATIVE which have come directly under the notice of the 
Aylesbury Dairy Company, Limited. 


















































(1.) (2.) 
See Results TABLE of Percentages of Boric Preservative in Butters 
Per cent. calculated as 
per cent. French Butters. 
Name. 
Total Free NO : 
B60... | Bs0,,.,| 082 P< 0r| Ha BOs. 9 on. Commercial 
—— BO, per cent. | Preservative 
per cent. 
1. Sal Preservare - 53°1 42°6 15°15 75°5 28°6 
2. Douglas - -| 59°0 42°5 23°8 75°2 45-0 Rr 
8. Tomlinson -| 54°8 51°9 4-1 91°9 77 eat ‘ nf h nee pay 
4. Boraciline -| 55°8 47°5 12°0 84-1 22°7 Average - - - 0°336 0°599 
5 Semper Dulcis - 58°05 43°5 21°0 77°0 39°7 
6. Neigeine - - 56°9 51°6 76 91°5 14°4 
Wile Bobalwese eh, 11546 56°6 os 100°3 ey Butters washed with Boric Acid Solution. 
8. Rex Magnus -| 57° 42°1 217 74°6 44:9 tangs 
9. Preservitas -| 58°1 39°5 26°8 70°0 50°7 Commercial 
oH BO; per cent. | Preservative 
10. Salvo - -| 58°55 44°65 20°1 7971 380 per cent. 
Average - - 56°8 % — — — ct J 
: : : E é Maxi - “= : ; , 
Health Guard contained boric acid combined with Moca yume er ee fete 
soda, and salicylic acid. 1 EET atid Ho 0076 0'136 


contained about 124 per cent. free boric 
x acid (calculated as B,O;) and about 
13 per cent. salicylic acid combined 


with soda and magnesia in glycerine 
solution; a bitter principle (unidentified) was alsu 
present. 


(3.) 
TaBLE of the Length of Time in Hours that Milk will 
keep at various temperatures when Preservatives are 
added. 





. Preservatlve added to Milk: Per cent. 











Tem- 
perature. Boric Preservative. Formaldehyde. 
“=, None. 
0°05 0°10 0°0023 | 070047 | 0-0093 
TIME IN HOURS. 
60* 50 84 110 60 100 140 
70 34 43 54 40 58 92 
80 22 26 36 29 40 66 
90 15 ‘ 18 27 18 81 52 
100* 9 12 23 ibd vig 44 














— 


Note.—The commercial preservative is calculated 
from the B,O, estimated by dividing by 0°568. 


TABLE of Additional Time which Milk will keep Sweet 
when Preservatives are added. 





Preservative added to Milk: Per cent. 





Lebe Boric Preservative. Formaldehyde. 
ie J 
0°05 0°10 0°0023 0°0047 | 0°0093 
| 
TIME IN Hours, 
60* 34 60 10 50 90 
70 9 20 6 24 58 
80 4 14 7 18 44 
90 3 1Z 3 16 37 
100* 3 14 : 2 18 35 








* The values at these temperatures were obtained by extrapolation. 


Tt is assumed that milk turns sour when an increase of the acidity of 25° has taken place (z.e., 100 c.c. of milk 
require 25 c.c. more N/10 soda solution to neutralise to phenolphthalein than when quite fresh). 


It is assumed that, to be of any appreciable use, preservative should increase the “life” of the milk by 12 
hours at 80°-90° (hottest summer temperature) on this basis : 


0°09 per cent. boric preservative, and 
0004 per cent. formaldehyde are the minimum amounts necessary in summer. 
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APPENDIX No. XXXII. 


Handed in by Mr. H. Droop Richmond, as promised on January 22nd, 1900. 





EXPERIMENTS on the use of hydrofluoric acid as a 
preservative of milk samples were published in “The 
Analyst” (1889-99). Hydrofluoric acid, when added to 
fresh milk in the proportion of -0°5 per cent. was found 
to keep the samples in such condition that they gave the 
same results on analysis at times varying from a month 
to a year after the addition, Ifthe milk had commenced 
to turn before the addition, the results were not so good. 
Carbon bisulphide, ether, dichlorophenol, chloroform and 
terpenes added to the same amount were unsatisfactory. 

Further experiments m conjunction with L. K. Boseley 
(““Analyst” 1897-98) showed that chloroform was a better 





preservative than boric acid, and thus it is indirectly 
shown that hydrofluoric acid is much better in its pre- 
servative action than boric acid. 

A few experiments were made with Fluoboric Acid 
cream. About0°‘02 to 0°03 per cent. was found to have an 
appreciable action as a preservative, and though accurate 
comparisons were not made, it was judged that fluoboric 
acid was at least five times more powerful in its action 
than boric acid. 

Sodium fluosilicate was also experimented with, but 


was found to be too insoluble to be useful as a pre- 
servative. : 
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Handed in by Mr. J M. Harris, on Monday, January 22nd, 1900. 





Laboratory, Plough Court, 
_ 37, Lombard Street, London, E.C., » 

Dear Sir, 22 January 1900. 

On the 21st November, 1899, I received from you two 
gammons of English bacon to be tested for boric acid. 
Later I received from you a gammon of Davies’ Cana- 
dian Pea-Fed. 

There was no difficulty in ascertaming the presence of 
boric acid in the fat and flesh near the surface. In order 
to ascertain to what extent it had penetrated a piece was 
in each case cut from about the middle, near the bone. 

The iollowing results were obtained :— 

















3 Second Gammon,} Third Gammon 
ae SSE Re ES Oake, Woods & Davies’ ‘ 
: Co. Pea-Fed Canadian. 
Boric Acid - - | ‘13 per cent. "10 per cent. > *12 per cent. 
Equivalent to | 14:1 grains 10°5 grains 12°6 grains 
Borax per lb. 
of meat. 








In each case borax could be readily detected on the 
outside. 


A’ piece of fresh pork experimented. upon in this 
laboratory showed boric acid in the interior of the flesh 
after the lapse of one week, to the extent of “10 per 
cent. equal to 10° grains of borax per~ pound of 
meat. 


Yours faithfully, 


R.. H. Harwanp. 


J. King Stewart, Esq., 
The Bacon-Curers’ Association of 
Great Britain and Ireland. 


APPENDIX No. XXXIV. 


Handed in by Dr. Philip Schidrowitz, on May 8th, 1900. 





Tur Usk or PRESERVATIVES IN BEER. 


The great increase in competition in the brewing trade 
that has taken place in regent times, coupled with the 
huge sums which brewers are under present conditiums 
practically compelled to expend on tied houses in order 
to maintain their positions in the trade, are, in my 
opinion indirectly the chief reasons which account for the 
almost universal use of preservatives in brewing which 
now obtains. Brewers have largely sought to meet the 
altered conditions by increasing their turnover—that 1s 
to say, by obtaining more beer from a plant of equal 
capacity than formerly, and this tendency has led to a 
very considerable reduction in the brewing time and also 
in the gravity of the beer brewed. It is by no means 
uncommon for a beer to be sent out of the brewery into 
consumption within a week or ten days from the time 
of mashing, and, working under these conditions, it is 
difficult to produce a good keeping beer without the use 
of preservatives. If such a beer were sent ou “ unpre- 
served,” it would in the majority of cases deteriorate very 
sapidly, and it is hardly unfair, therefore, to say that one 


of the chief objects of the use of preservatives in the 
brewing trade is to mask actual defects in brewing.* 
Without prejudice to the question as to whether the use 
of preservatives is or is not harmful, or should or should 
not be prohibited, I am of opinion that if the use of 
preservatives in beer was prohibited, brewers would, 
broadly speaking, be forced to brew a better article’ and 
the consumer would be a distinct gainer thereby. 

Whether injury to health is likely to arise from the 
preservatives used in brewing obviously depends on the 
quantity and frequency of the dose, but whether injurious 
or not, the use of preservatives must be considered to con- 
stitute a fraud where they are used to conceal the inferior 
character or manufacture of an article. 

In view of the enormous consumption of beer in this 
country, amounting in 1899 to roughly thirty-one gallons 
per head of population, it is obvious that ‘he use or abuse 





1 Beer Materials Committee—Grummit, 911; Wells, 1916. 
2 Becr Materials Committee—Stopes, 3373, 3250-2258, 
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of preseryaiives ia beer is a question of considerable im- 
portance. Beer is not a food in the ordinary sense of 
the word, but it has considerable food value, and the 
consumption is so great that its albuminous and carbo- 
lkydrate constituents form an appreciable percentage of 
the total proteid and carbohydrate food of the nation. 
By a simple calculation I arrive at the fact that roughly 
2 to 5 per cent. of the total albumen and 5 per cent. of 
the total carbohydrate food of the adult population is 
_taken in the shape of beer. A man drinking, say, four 
pints of beer a day, and consuming one and a quarter 
pounds of bread, and three-quarters of a pound of meat 
would (according to a calculation of Voit) take about 10 
per cent. of the proteids and 20 per cent. of the carbo- 
hydrates in the beer alone. 


The preservatives chiefly used in beer are— 
1. The Sulphites (chiefly bisulphite of lime). 


2. Salicylic acid. 


3. More recently and in smaller measure Benzoic 
acid and the Fluorides. 


I do not think that Formaldehyde is ever used in beer, 
and Boric acid very rarely, if at all. 


With regard to Salicylic acid there can be little doubt 
in face of the evidence given before the Beer Materials 
Committee that it is used to a considerable extent. One 
witness! expressed it as his opinion that its use was 
abandoned ten years ago, but Mr. Bannister (late Deputy 
Principal of the Inland Revenue Laboratory) stated that 
it was used.? Sir J. H. Gilbert, examining Mr. Stopes’, 
said “With regard to the use of salicylic acid and bi- 
sulphite of lime, I think it is admitted that they are 
extremely largely used in Burton. . . .” Mr. Stopes! 
stated that salicylic acid is used by a number of brewers, 
and that he was told by a vendor of salicylic acid that he 
had 800 brewers on his books... Mr. Cassal® stated that 
he had prosecuted and obtained convictions for salicylic 
acid in beer. I was myself informed by the largest 
makers of salicylic acid in the world that their sales would 
fall off by a quarter if the use of this article were pro- 
hibited, and until quite recently there was a stall at the 
Brewers’ Exhibition on which the wares of a well-known 
maker of the acid were prominently displayed. Some 
recent investigations carried out by the Connecticut Hx- 

periment Station showed that among a number of pre- 
_servatives recommended for wine and beer one consisted 

entirely of salicylic acid, and another contained free 
salicylic acid 27°12 per cent. mixed with salicyate of soda 
and carbonate of soda. 


lt is stated that about one part of salicylic acid to ten 
thousand is sufficient to preserve beer, but there is reason 


to believe’ that under some conditions this would hardly 
be sufficient. On this basis, however, a man drinking 
four pints a day would consume about 0°3 grammes, or 
5 grains of salicylic acid. The use of salicylic acid (as of 
all other preservatives) in beer is prohibited in Germany, 
but it may be put into beer intended for exportation. 
The use of salicyclic acid is prohibited in France. 


Sulphites.—The very general (for running beers almost 
universal) use of sulphurous acid, or rather its salts (prin- 
cipally the bisulphite of lime and the bisulphite of potash) 
is admitted on all hands. With regard to the quantity 
employed, Dr. Moritz’ stated that the monosulphite is 


used in proportion to one ounce to the barrel (about one 


to five thousand), and the bisulphite a quarter to a half 
pint per barrel, but it is undoubtedly often used in much 
larger quantities.® 


Sulphites are probably the least objectionable preser- 
vatives, but where used in excess or to mask deficiences 
in the malting or brewing their use must obviously be 
condemned. They occasionally give rise to “stench” in 
beer owing to the reduction of the sulphite to sulphide by 
bacterial action. It is alleged that sulphites speedily 
become oxidised to sulphates, and, therefore, even if the 
former do exercise any prejudicial action on the human 
economy, it is a matter of little importance, as by the 
time the beer reaches the consumer the sulphite has be- 
come converted. This, however, is not the case with 
bottled beers, nor in cases where sulphites are used in 
anything like appreciable quantities in draught beer. 


Artificial hop bitters are used to some extent in brew- 
ing. They are not used primarily as preservatives, but 
they certainly exercise a preservative action. They con- 
sist mostly of quassia and other natural bitters, and I 
think that their unrestricted and undeclared use is most 
undesirable. A substance which, I think, should be 
entirely prohibited is Quillaia Bark. (B.M.C. Minority 
Repori—footnete. Hehner 7305. Mr. Bannister’s list 
etc.) 


Speaking broadly, I believe that the use of antiseptics 
in the manufacture of beer to be unnecessary when the 
same is produced on rational lines and from sound 
material’, and that the facilities for quick brewing 
afforded by their use are very often abused to mask in- 
ferior materials and bad brewing. I think that if the use 
of preservatives in beer were prohibited, or restricted, 
and declaration enforced. the consumer would be an appre- 
ciable gainer thereby. 





15176. ? 6476. 8 aids 43521. 5 4666. 


6 French Commission, 1880—Andés, Die Conservirung der 
Nahrungsmittel, 1894. 


7 5176. 8 Stopes, 3519. 


9 3373, 3250-3258. 
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APPENDIX No. XXXYV. 


Handed in by Dr. Philip Schidrowitz on Tuesday, May 8th, 1900. 





I.—The mixed (evening) milk of eight healthy cows (two Jerseys and six Shorthorns) on a diet of mangels, hay, 
barley meal, and equal parts of cotton and linseed cake, was strained and then rapidly cooled to 10°5°C. The 
milk was then brought up to London by myself in the water-jacketed tin alluded to above. Maximum 
temperature attained by milk prior to starting experiments 10°5°C. Experiments started 19 hours after 
milking. Initial acidity of milk 14°7 degrees. 


a = time after incubation. b = time after milking (hours.) 



































Blank (No Preservative.) Formaldehyde 1 : 50,000. | Formaldehyde 1 ; 25,000. Boric Acid 1 : 3,000. | Boric Acid 1 : 2,000. 
Time. | Acidity. Remarks. Acidity. Remarks. | Acidity. Remarks, | Acidity. | Remarks, Acidity. Remarks. 
| | 
a b KEPT AT 15°C. 
5 24 14°7 — nk: Ey aera | _ 14'9 ; _— 14°7 _ 14°7 
22 41 14°7 —_ 14°7 — 14°8 —_ 14°7 _ 14°9 
29 48 14°8 _ 14°8 — 14°6 — 14°8 =— 15°1 
47 66 26°5 Coagulates in 18°3 — 14°4 —_ 163 _ 14°8 
boiling water, 
but not- un- 
pleasant. 
53 72 _ _— 24°1 Did not coagu- 14°4 = 18°5 —_ 15-9 
late. 
70 89 = + 49°9 |Coagulates -| 144— ae 33°5 | Coagulates-| 25°3 | Coagulates. 
KEPT AT 25°C. 
5 24 15-1 _ 15°1 —_ 151 —_— 14°8 — 149 
22 41 43°0 = 171 — 151 _— 22°0 — 18°3 
29 48 — _ 32°0 —_ 15°8 — 51°0 — 36°6 
47 66 _ — — — 36°2 Curdled - - — — -- 











II.—Mixed (morning) milk of same eight cows as in I. Milking vessels scalded immediately prior to milking. 
Cooled to 10°5°C as before. Maximum temperature of milk prior to experiments 11°C. Experiments started 
103 hours after milking. Initial acidity 14°7 degrees. 


a = time after incubation. b = time after milking. 




















Blank (No Preservative.) | Formaldehyde 1 : 50,000. | Formaldehyde 1 : 25,000. | Boric Acid 1 : 8,000. Boric Acid 1 : 2,000. 
Time. | Acidity. | Remarks. Acidity. | Remarks. | Acidity. | Remarks. | Acidity. Remarks. Acidity. Remarks. 
a b. KEPT AT 15°C. 

163 27 14°8 — 14°4 14°8 15°3 _ 15°2 

232 34 14°4 _ 14°4 14°4 14:9 — 15°6 

40° 51 14°8 —_ 14°8 14°8 15°4 — 15°6 

473 58 19°9 No (or only A 
very slight) 15-4 Noodour = - 14°8 Very — slight 15°83 Very slight 1574 Slight odour, 
odour. odour. odour. 

643 75 43°0 Coagulates, but 17-2 Very slight 14°8 Slight odour - 21°5 Slight odour sy fs | Slight odour. 
no exceptional odour. 
odour. 

Tit 82 — _ 23°0 Smells cheesy, 151 Slight odour - 32°2 Coagulates : 21°6 Distinct 

2 but does not slight “ tur- odour. 
coagulate, ned” odour. 

882 99 — — _ Curdled - 16°1 Slight odour - a= — — Curdled. 

1363 147 _ _ _ oo -— Curdled - _ — — 
KEPT AT 25°C. 

164 27 15°71 — 14'8 1671 1551 _ 15°6 

233 34 24 Does not co- 15°8 14°8 19°6 _ 171 
agulate. 

40} 51 - Curdled, but 41°3 Coagulates : 18°9 Smells badly, — Curdled,smelt} 6771 Not curdled 
no unplea- slight odour. but does not but smells 
sant odour. coagulate. badly. 

474 58 — _- — — 34°4 Almost = cur- — _ — 

dled, smell 
f disappeared. 





Novr.—The odour (and smell) referred to in above table was of a peculiar bitter nature, and not at all like the ordinary odour of “ turned” milk. 


APPENDIX. 413 





{1I.—Mixed (morning) milk of same cows as in I and II. 


Milk not cooled in any way. Otherwise as in I and II. 


Maximum temperature prior to experiments 29°5°C. Minimum do. 220°C. Experiments started 10 hours 


after milking. Initial acidity 1671 degrees. 


a = time after incubation. b = do. after milking. 





Blank (No Preservative.) Formaldehyde 1 : 50,000. 




















Formaldehyde 1 : 25,000. 





Boric Acid 1 : 3,000. Borie Acid 1 : 2,000. 


Remarks. Aciaty | Remarks. 




















Time. Acidity. Remarks. Acidity. | Remarks, Acidity. Remarks. Acidity. 
h. b KEPT AT 15°C. 
O47 2 24°7 | Does not co- 16°5 _ 161 —_" 20°6 — 19°1 
agulate. 
«20 30 31°6 | Coagulates = - _ — ak Bs 22°7) Ams a4 
24 34 _ ce 17-2 — 16°5 — 28°9 Coagulates - 24°1 Does not co- 
agulate. 
Al 51 — = 18°2 — 15°8 _ — — 46°4 Coagulates. 
48 Be ahh =F 25°1 Smells sour 15°8 = _ _ _ 
and changed, 
but does not 
coagulate. 
39 99 _ _ _ —_ 21°3 Very slight — — — 
odour. 
96 106 _ — _ _ 29°24 | Sour - - —_ —_— i 
KEPT AT 25°C. 
17 27 — Curdled - 23°4 — 18°9 _— — Curdled - - — Curdled. 
@0 30 — _ 31°0 |Coagulates) - — — —_ = = 
24 34 — — — — 21°0 = — — — 
41 61 — _ _— — 87°83 Coagulates - — — — 
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MEMORANDUM on the Use of Preservatives in Dairy Produce, by Mr. John Boyd Kinnear. 


In any enquiry whether so-called preservatives are in- 
jurious to health there is the previous question whether 
they are at all necessary. From a tolerably large practi- 
cal experience in the matter of dairy products, I am able 
to answer that question in the negative. 

For some dozen years I have kept on some farms in 
my own hands a herd of about 120 cows of pure Guernsey 
breed. Their milk is chiefly sold in two shops belonging 
to me, one in St. Andrews, 20 miles distant by rail, the 
other in Edinburgh 40 miles distant. What is not sold 
as new milk, cream, or skim, is churned, and the butter 
is sold as fresh at the same shops. I am therefore 
brought into direct contact with every consumer, and I 
hear with great promptitude of any defect occurring in 
any article. . 

As the milk is of specially high quality, and is sold at 
a price above the usual rate in both towns, the customers 
are even more than usually particular in reminding me, 
quite justly, that for a high price they are entitled to 
perfect milk. 

- But this standard I have been able to attain (subject 
to extremely rare exceptions, always traceable to some 
accidental negligence) without the use of any preserva- 
tives either in summer or winter. This success is due to 
observance of the condition of scrupulous cleanliness in 
the cows, in their surroundings, in the milkers, and in 
the milk vessels. Further the milk is generally refrige- 
rated in the usual well-known method. But I have found 
by an experience of three summers, that the main virtue 
of refrigeration is not the cooling, but the exposure to the 
atmosphere in a thin stream when freshly drawn from 
the cow. A wire gauze is supplied for this purpose by 
Gray of Stranraer, and I find that milk poured over this 
gauze and sent off only slightly cooled keeps as well as 
that which has been fully cooled. It is equally well de- 


prived of the animal odour, and it would seem that this 
effects the removal of the primary element of decomposi- 
tion. 

The points in which special cleanliness is observed are 
briefly these. The byres or sheds are open to the roof 
and thoroughly ventilated, while most of them are lighted 
by skylights, which give a much stronger light than side 
windows. The floors are of concrete, and passages and 
gutters are daily washed till the water runs perfectly 
clear. The droppings are drawn back from the cows 
frequently, so that at least during the day they do not 
soil themselves, and twice a day the dung is carried out 
in wheelbarrows, while the urine flows at once into an 
outside tank. Every morning the first work is to wash 
such of the cows as have dirtied themselves in the night, 
and, besides this, every milker washes the teats of each 
cow in a basin of clean water before each milking. The 
milkers themselves are provided with clean white aprons. 
Thus no dust or impurity either from the cows, the 
litter, or the milker’s dress can enter the pails. The cows 
themselves are brushed daily during the forenoon. The 
atmosphere of the byres is at all times as sweet as that 
of a drawing-room. 

The usual precautions of washing and scalding all 
utensils are of course observed. It may be observed that 
any occasional case of premature acidity in the milk can 
always be traced to some neglect in the purification of 
the cans, such as using water for scalding that is not 
quite boiling. 

Under these conditions milk may be depended on to 
keep sweet for 24 hours, even in the height of summer and 
subject to the disadvantage of a slow railway journey. 
Tn exceptionally hot weather the cans are covered with a 
wet woollen jacket when despatched. Ice is not em- 
ployed; but this article, now so cheap, would afford an 
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additional means of preservation, if requisite. It is a fact 
that weather in Scotland is never so hot as it isin certain 
summers in England, but ice would be more than suffi- 
cient to meet this difference, and if the trade were to 
combine they could oblige the railway companies to 
provide cool vans, as for meat. 

It may therefore be stated with confidence that no 
antiseptics are necessary for conducting dairy operations, 
provided perfect cleanliness is enforced. 

Apart from the question whether the use of antiseptics 
is injurious to health, there is the distinct objection to 
them that they mask uncleanliness. Filth from the cows, 
from their litter, from the dress of the milkers, may all 
pass into the milk and be swallowed with it undetected, 
if antiseptics are used to prevent the natural action of 
such filth in setting up decomposition. In the interest 
of purity alone they ought therefore to be interdicted. 

It must, however, be conceded that the conditions of 
cleanliness do involve a certain expense, and therefore 
may involve a rise of price. This holds true of all arti- 
cles and not of milk and butter only. And as there is a 
certain number of people who prefer cheapness to purity, 
it may be proper to permit the continuance, at their own 
risk, of the use of antiseptics in articles of food. But at 
least they ought to be informed, so that they may make 


their choice. All articles whieh are thus preserved 
ought therefore to be distinctly labelled “ Preserved,” and 
the packet or vessel in which they are handed to a pur- 
chaser ought to have such a label affixed to it. Excep- 
tion may be made of. such preservatives as declare 
themselves by their: taste or smell, and which are at 
present recognised as harmless, such as salt, sugar, 
vinegar, alcohol, wood smoke, or substances “derived 
from distillation of wood. But all other antiseptics. 
should be allowed only if expressly notified to the 
purchaser. 

The same rule should be applied to colouring material: 
They are used for the purpose of representing an article 
to be what it is not. If any purchaser likes his food thus 
dyed by all means let him have it. But at least everyone 
should have his choice. The word “Coloured” should 
be required to be affixed to all articles of food thus 
artificially stained when offered for sale. No one can 
object to such a rule except in the interest of fraud. The 
plain rule of honesty is that every customer should know 
exactly what he is buying; if the trader tries by anti- 
septics or colouring to represent an article as fresh when 
it is not, or as having a natural colour when it is 
artificial, ‘the law should certainly declare the attempt to 
be an offence. 
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: Mr. ALexr. Ricuarp. 
Evidence.) 


-F.R.C.S., 7184, and Surgeon to Nottingham General 
Hospital, 7185. 

Boracic acid prescribed by witness, 7186, 7210, and 
its effects observed, 7187. From 30 to 60 grains 
daily for bladder disease have frequently caused 
dyspeptic disturbances sufficient to cause misery, 
the symptoms quickly subsiding on the acid being 
hei up, 7188. The acid is an irritant, and there- 

ore bad in typhoid fever, 7190. It is a very feeble 
antiseptic, 7191. No evidence of skin eruptions 
from antiseptic use of the acid, 7192. No practical 
experience of harm from boracised food, 7203. 
Serious dyspeptic trouble likely to accrue to child 
taking 10 grains a day in milk, 7204. Should not 
be used indiscriminately in milk, 7207. Boracic 
acid treatment of infantile diarrhoea would be bad, 
7218-15. : 

Contra-indication of boracic acid in fevers, 7205-6, 
and in all disorders entailing milk diet, 7208. 
Would not give the acid in-nephritis, 7209. 

Salicylic acid, as salicylate of soda, produces distinctly 
unpleasant symptoms, 7211-12. 

Prohibition of boracic acid in milk urged on account 
of harmfulness to children and also adults in ill- 
health, 7189. 

Medical men should know if patients are taking 
drugs in their food, 7197, 7204. Their position 
might be stultified, 7198. Harm caused by milk in 
one instance, 7198-7202. 

Milk of Nottingham General Hospital tested for pre- 
servatives, 7193-96. 
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AnnettT, Dr. Henry Epwarp. 
Evidence.) 


Doctor of Medicine, Diplomate in Public Health, 
Demonstrator in Tropical Medicine and Pathology, 
2634-35. 

Experiments made as to formalin and boracie acid in 
milk, 2636, and these preservatives found, 2637-39. 
Formaldehyde in milk, 35455, retards the growth of 
kittens, 2640-41. In zs¢op still greater retardation 
of growth results, and still greater in z545,, 2641. 
Boracised kittens with 80 grains of boracic acid to a 
gallon of milk, and 40 grains also, became emaciated 
and died, 2647. They had diarrhtea, 2648. Balance 
of unassimilated nutriment probably voided, 2649. 
Control kittens used, 2650. Amount of boracic acid 
taken by kittens not known; all had unstinted 
milk supply, 2653, 2655, 2690. Matter unimportant, 
2654. Ten boracised kittens took about a quart of 
milk per diem, 2656-59. Kittens hardly susceptible 
to boracic acid after three months old, 2660, 2662, 
2671-72, 2694, 2704. Susceptibility decreases 
gradually, ,2695. Reason unknown, 2698-2701. 
Vice verse experiments on kittens not attempted, 
2660-61. Relative immunity of infants not known, 
2696. Drs. Rideal and Foulerton used older kittens, 
hence results differed, 2663, 2691-93. Chittenden’s 
experiments were made on full-grown dogs, and also 
and for that reason differed, 2664. Experiments of 
witness lend argument to effect of boracic acid on 
infants only, 2666. Investigation-on young animals 
to be preferred to adult animals and to experiments 
im vitro, 2673-74. No experiments made on kittens 
fed normally up to three months, 2703. Dr. 
Foulerton obtained no result with kittens of that 
age drinking boracised milk, 2705. 

Animals insusceptible to anthrax not known, 2669. 
Susceptibilities of mice to anthrax known, 2670. 

Formaldehyde as a preservative in milk not always 
effective for 48 hours in gg$99, nor for 24 hours 
in sshoo ; but 1x59 does preserve it for 48 hours, 
2642. Alfout. one-third of tumbler used in experi- 
ments, 2643-44. 

3017. 
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Injurious effects of preservatives in milk, formalin and 
boracic acid, in proportions used in kitten experi- 
ments, held to be decided as regards infants, 2651-52. 
As regards adults, effects probably idiosyncratic, 
2666. Thirty grains per diem known to have pro- 
duced severe symptoms, 2667. Kittens, like infants, 
dependent on milk diet, 2668. 

Digestive disturbances of preservatives not clearly 
defined. No doubt there 1s considerable inhibitory 
action on enzymes, 2697. 

Diarrhcea mortality in infants probably related to 
preservatised milk, 2675-80. 

Prohibition of preservatives in milk needed ; they 
admit of its manipulation and of general unclean- 
liness, 2685, and would tax infants’ digestive powers, 
2689. 

Milk, keeping power in large quantities not known, 
2645-46. Boracic acid, in proportion of 35 grains 
per gallon, believed to be deemed requisite to keep 
milk for 48 hours, 2647. Milk should be preservatised 
soon after drawn, 2681. Acidity as a full indication 
of decomposition of milk not known, 2683-84.. Sour 
milk injurious to infants, 2685. Veiling of decom- 
position by added boracic acid not known, 2686, but 
not likely, 2687-88. 


ATTFIELD, Pror. JoHn. (Digest of his Evidence.) 
Doctor of Philosophy, F.R.S., Professor of Practical 
Chemistry, Editor of the British Pharmacopceia, 
é&c., 6491-94, 6532. 


Physiological action of modern preservatives studied,. 


6495, as ~ased by witness for personal dyspepsia 
under medical advice, 6496. Boracic acid taken, from 
10 to 15 grains thrice daily, as sufficing to prevent 
abnormal stomachic decomposition of food, 6497, 
but larger doses have been taken, though 10 grains 
found sufficient, 6497-98. As much as 70 grains 
daily taken experimentally, 6499. No inconveni- 
ence resulted, 6500. Boracic acid voided through 
the kidneys, 6501, how much daily not known. 
The acid peppered on fibrous food at meal-times, 
6502,6513-15. No bad effects on digestibility of 
food noticed, 6503-4, rather the reverse, 6505-6, 6512. 
Action of certain bacteria inhibited, 6507-9. 
Stomach washed out and contents examined, 6502, 
6510-11. Nothing much to be learned from bac- 
teriological examination of the contents, 6516-19. 
Retardation of digestion of salted and smoked foods 
not due to antiseptics, 6520. Formalin never taken, 
6521. Sodium hyposulphite taken, from 15 to 45 
grains per diem, prevented discomfort attending 


fibrous foods, but at times unpleasantness resulted, | 


6539-44, but experience not of same value as that 
with boracic acid, 6545. Inhibitory action of pre- 
servatives on bacteria of decomposition, and there- 
fore also on digestion, not true in witness’s 
judgment, 6546. Conceivable that infants may 
suffer from preservatised milk ; no evidence of such 
suffering in witness’s possession; and Dr. Bell 
gives evidence to the contrary, 6552-54. A question: 
of quantity arises, 6555-56. Desirable to know the 
quantity of boracic acid being taken with food, 
6557, but matter not of great importance, 6558-59. 

Salt scarcely more a food than boracic acid, 6549, but 
it isa component of the human body, 6550. Salt 
betrays its presence in food, 6551. 

Salicylic acid may be taken from 5 to 15 grains at a 
time without retarding digestion, 6568. 

Formalin has an extremely hardening effect on 
gelatin in strong proportions, 6521-30, 6566, of 40: 
per cent. solution, 6531. As a constituent of food 
action not known, 6567. 

Boracic acid dose reduced in Pharmacopceia because 
present dosage produces all needed effects, 6533-35, 
and larger doses do no more, 6536. Has taken 
100 grains in one day, 6537, and has kept up 
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45 grains daily for weeks, 6538. Boracic acid found 
in many vegetables, in wines, and hop plant, 6550. 
Boracic acid has no flavour, 6551. Eighty grains to 
the pint of milk a very large dose, 6560-61, but 
probably an isolated case, 6562. 


Declaration of preservatives not objected to, if and so 


far as practicable, 6547, 


Prohibition of indiscriminate use of boracic acid 


should be enforced if large doses are put into milk, 
6562-65, and objection lies to the indiscriminate use 
of formalin, 6567. 


Idiosyncrasy a matter of importance Qud preserva- 


tives, 6569. 


Colouring matters of a harmful character not come 


across, 6570-71. Common knowledge that some 
harmful substances are used, 6572. Copper found 
only in very minute amounts in vegetables and 
jams as regards a particular firm, and inference 
drawn of accidental admixture by method of manu- 
facture, 6573. 


Bannister, Mr. Ricuarp. (Digest of his Evidence.) 
Late Deputy Principal of the Inland Revenue Branch 


of the Government Laboratory, and a Fellow of the 
Institute of Chemistry and Chemical Society, 3482- 
83. 


Bacon preserved with borax after cure with salt and 


saltpetre, 3484, and ham also in England, 3648. 
Bacon can thus be mild cured, 3485, and is not im- 
ported in other ways, 3486. Packing in borax is 
Inexpensive, 3488. Refrigeration would be more 
expensive, 3489-94. Bacon packed in borax not 
known to have been harmful, 3494. Borax a neces- 
sity to the bacon trade, 3495-96, 3498-3500, owing to 
change of public taste. Rancid bacon no longer 
saleable, 3497. Bacon brought in as is fresh meat 
would not be in same condition as borax-packed 
bacon, 3501. Necessary for mild-cured bacon and 
ham to have from 4 ozs. to 1 Ib. of boracic acid per 
112 lbs. of meat, 3649-51, in powdered form, 3652-53. 


Meat is imported fresh in refrigerators, 3487. If kept 


it is dusted with borax, 3626. 


Refrigeration involves expense, 3488. 
Butter trade to-day demands a preservative, 3502-3, 


3532, as regards factory and creamery butter, 3536- 
37. Creamery butter without preservatives goes off 
quickly, 3538, and many factories use them, 3539. 
If for quick consumption preservatives not a neces- 
sity, but necessary if the butter required to keep, 
3540. Necessity not universal, 3541, even in 
creamery butter, 3542-43. Danish butter contains 
only salt, but cannot compete with Normandy fresh, 
3504. Latter fetches a higher price, 3505. About 
2 per cent. of salt in Danish butter, 3506, but 
amount varies, 3507-8. Finest quality under 2 per 
cent, 3509-12, but very best class not ‘over 1 per 
cent., 3513. Danish is tub butter, Normandy is 
factory butter, 3513-14. Danish butter compares 
with the old Irish butter, 3515, which was salty, 
3516, and tub butter, 3517-18. Danish butter a 
substitute therefor, 3519-20. Some Irish butter 
equal or superior to Danish, 3521.. Some old Irish 
butter was not heavily salted, 3522, 3530-31, made 
in summer, 3523, without abnormal quantity of 
water, 3524-26, with exception, 3527-29. Irish 
butter lost the market by being only a seasonal 
trade, 3533, Denmark stepping in with an all-year- 
round trade, 3534, and with its unpreservatised 
butter driving Ireland out, 3535. Normandy butter 
contains either salt or preservative, 3544-45. But- 
ter gg? a decomposes readily on defrosting, 
3626-27. 


Milk sour probably more harmful than boracised milk, 


3546. Prevalence of preservatising of London milk 
not known, 3547; nor proportion in milk, 3548. 
Diffusion of preservatives in milk may be partial, 
3631-32 ; but this no argument against their indis- 
wiminate use, 3633 ; but there might be danger of 
over-dose of boracic acid in some portion of the 
milk, 3634.. Simple declaration would not cover 
this risk, 3635. Sixty grains of boracie acid have 
been found in a gallon of milk, 3636. Eighty grains 
per pint would taste the milk, 3637-38, 3640. Such 
a quantity should be declared, 3639; it counter- 
balances any trade requirement, 3640. Boracic acid 
a seasonal necessity in milk trade, 3641. Great 
difficulty in carrying on milk trade of a large town 
in summer else, 3642-44. A small number of 
samples examined does not represent Birmingham 
milk, 3645-46. If only 9 per cent. of milk there is 
braservatised no great covimercial necessity for milk 
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preservative, 3647. Decomposed and sour milk a 
danger gud disease and infantile mortality, 3654, 
diarrhoea and wasting, 3655. Some of the diarrhcea 
doubtless due to preservatives, 3656-57. Boracic 
acid prejudicial to children’s health, 3658. Milk 
should not be formalised, 3660. 

Copper in peas, as used in France, need not be pro- 
hibited. Coppered peas command a large sale, 3560. 
It preserves their natural colour, 3561-68, but old 
peas are not used, 3569. It recolours peas that are 
off colour, 3570. No fraud in question, 3571-72. 
Public demand the colouring, 3573-74. Consumer 
not prejudiced by the practice, 3575-80. Copper 
albuminate not dissolved during digestion, 3581-85. 
Reason not known, 3586. No harm known from 
consumption of coppered peas, 3587-89, 3608-11. 
Copper is a poison in large quantities, 3590, but not 
known to be cumulative, 3591. Declaration of 
presence of copper would seldom meet consumer’s 
eye, 3592. Such peas mostly used in large 
establishments, 3593. Too much copper cannot 
be put in without spoiling the peas, 3597, 
and zodoo 18 the most found; zoo being re- 
garded as a fair average by French Government, 
who have not interdicted the practice, 3598. 
Mode of diffusion of copper in peas not known, 3599, 
but thought of as general, 3600. Some think copper 
is associated with the chlorophyll of the pea, 3601, 
outside the pea, 3602-4, tending to its concentration, 
3605. Physiological action of eating coppered 
peas not known, 3606-7. About zod99, or 2°9 
grains of commercial copper sulphate. per lb. 
of peas. would be a safe amount, 3612. Copper 
sulphate used as an astringent in doses under 
a grain, 3613. But action in peas is not known, 
3614-18. Ten grains per lb. of copper sulphate 
never found, 3619, because copper not there as a 
sulphate, 3620-25. 

Beer preservatised most often by sulphurous acid, 
3661, 3668-70, in small quantity. Also used for 
cleaning brewery vessels, 3662. Salicylic acid not 
used in this country, 3663-64. One case of lager 
beer being salicylised, 3666, 3671. Bottled beer 
needs no preservative, 3666-67. 

Cider may be salicylised, it requires a preservative, 
3665. 

Salicylic acid used in wines, liquids of weak 
alcoholic strength desired to be clear, and im- 
ported fruit pulps, 3558. Proceedings taken for its 
use in lager beer and orange wine, 3559. 

Formalin is dangerous, 3659, acts directly on milk 
curd, is a poison, and an antiseptic, 3660. 

Sulphurous acid not to be classed as an antiseptic 
with formalin, 3672; it keeps changing into a 
sulphate, a natural constituent of beer, 3673, and is 
not dangerous, 3674. 

Colouring matters might be declared, 3678. 

Declaration as to preservative in milk not objected to, 
3549. Difficulty in stating amount, 3550, because of 
insolubility of boracic acid and difficulty of exactly 
estimating its presence, 3551-53, 3628, and uniform 
diffusion, 3629, even in milk, 3630, and liable to 
repeated dosage, 3558. Qualitative analysis easy, 
3554. Declaration would tend to limit amount 
used, 3556. No objection to declaration of copper 
in peas, 3592, 3594, 3596. Fact is stated in Penn- 
sylvania, 3595. No objection to amount of copper 
being stated, 3597. Declaration of preservatives 
generally not objected to, 3677. 

Prohibition of preservatives would seriously interfere 
with trade, especially dairy trade, and provision 
trade generally, 3675-76. 


BELL, Dr. Ropert. (Digest of his evidence.) 


Doctor of Medicine, Member of the Royal College of 
Surgeons, Edinburgh, Fellow of the Faculty of 
Physicians and Surgeons, Glasgow, 2781-82. 

Borax and boracic acid studied as used in medicine 
and surgery, 2783-84, and these ‘only, 2795. Boracic 
acid a saturated solution of 1 in 30, 2827-28. 

Physiological effects of boracic acid used medicinally in 
moderate doses beneficial, 2786. Extreme case of 
saving of life by its use, 30 grains daily, 2787, 2789. 
Borax constantly sucked for years without ill effect. 
Boracised milk long taken without ill effect, 2787. 
No ill effects would follow consumption of boracic 
compounds by the community unknowingly, 2788. 
Forty grains per diem not dangerous, 2790, nor 50 
grains, 2811, nor 90 grains daily, 2791, 2824-25. Ina 
surgical case several Ibs. used on a raw surface 
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without ill efiect, 2793. There would be great 
absorption into the system, 2794. In his experience 
no ill effects have followed absorption, 2796. Boracic 
acid largely used by most eminent surgeons, especi- 
ally for washing out the bladder, 2797. Fatal results 
following internal washing with the acid would 
equally have followed the use of water, 2799. Own 
experience preferred to that recorded by others, 
2800-2. Boracic acid has no cumulative effect, 2826. 
No ill effects from its use known, 2834, but opinions 
ditfer, 2835, and prejudice is at the bottom of adverse 
opinion, 2836. 

Dose reduced by “ Pharmacopeeia,” reason not known, 
2803, nor fact ; doses therein not followed because 
empirical, 2804. Ten grains suffice to produce a 
medicinal etfect, 2805-6, that is 30 grains a day, 2807. 
Boracic acid may be administered in all conditions, 
2808, in nephritis, 2809-10. Fifty grains an absurd 
and unnecessary dose, 2813, to adults, 2815. Would 
not give a child 40 grains, 2816. That amount in 
milk would show meddling with the food, 2818. 
Declaration of boracic acid in food not necessary, 2793, 
nor approved of, 2831, but objected to, 2832-33. 
Prohibition of boracic acid not necessary, 2812, not 
even if 26 grains were added to a pint of milk, 2817. 
More good than harm done by the use of the acid, 
2814. 

Salt and saltpetre bulk for bulk more harmful than 
boracic acid, 2791, but these would be detectable in 
food, 2792. Saltpetre would spoil milk, 2819. 

Milk of Glasgow Dairy Company boracised, 2787. 
Milk so treated better than putrid milk, and has no 
toxic effect, 2826. A saturated solution can be 
easily distributed uniformly, 2827-28. Milk diffi- 
cult of manipulation without boracic acid, 2839, 
even when pasteurised, 2840, because germs of de- 
composition are arrested only, 2841 ; but germs of 
disease are killed thereby, 2842, and this a positive 
gain, 2843, and there is a gain in time, 2844. But 
decomposition takes place quickly in hot weather, 
9845. Copenhagen method of milk distribution 
unknown, 2846. Milk should be sterilised, 2847, 
but a little boracie acid also put in, 2848. 

Cream in jars if preservatised in its top parts, not 
properly treated, 2829. Preservatives not needed in 
cream, 2830, 2837, 2839. Cream asubstance liable to 
change, 2838. wes; 

Bacon mild cured by 0°6 per cent. of boracic acid better 
for stomach than old salt cured bacon, 2821. Cure 
suggested by injection of boracic acid ; bacon prob- 
ably steeped in the acid, 2822. Details of cure not 
known, 2823. rant | 

Hams cured by 0°6 per cent. of boracic acid, 2823. 


Bennett, Mr. J. WHEELER. (Digest of his evidence.) 


Appears on behalf of the London Chamber of Com- 
merce, 126 ; and represents largest curing house in 
British Empire, 130. | ; 

Canadian products sprinkled with about 4 ozs. of dry 
borax to 56 lbs. during last 20 years, after curing 
has been effected ; product immersed in water, and 
borax washed off on arrival in this country ; then 
drained and smoked, 128-30, 184-87; witness has 
eaten bacon thus treated for 20 years, 138 ; 80 per 
cent. of borax always lost in washing process, and 
all of it in winter, 140-42; no method other than 
by sprinkling known, 151. 

Increase of Canadian bacon and ham trade enormous 
in last 10 years, 130; and excessive in 1892 over 
preceding year, by reason of notoriety, and of 
demand of English market, and of better prices, 
233-36. 

flome bacon trade small, because unpopular, 131-32 ; 
firmer and harsher in cure than Canadian products, 
137; relation to imported produce very small, 
161-62. 
Borax not noticed in English and Irish as in Canadian 
bacon, 135; dry borax only used on Canadian pro- 
ducts, 138, 143-44; use became general 20 years 
ago, 232 ; does not penetrate the meat, 140, 148, but 
might, if contact in boxes lengthy, and large amount 
used, 152-55; if used in appreciable amount it 
would taste the meat, 148-49; amount used in 
butter infinitesimal, 150. 

Bacon non-absorbent in winter, 142. 

Saltness of bacon to excess held in check by use of 
borax at proper stage of cure, 145-47 ; salted goods 
not now appreciated or eatable, 176-78. : 
Prohibition of borax would ruin the Canadian 
American, and Australian trade, as to hog products 
and butter 156-60 166-68; prices of hog products 
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would go up largely, 163, 165; people would thus 
be deprived of these products ; even Continental 
produce would be checked except for immediate 
use, 16£-70; and salted meat or none at all would 
be the result, 175 ; competition by other countries 
would cease, 178. 

Other methods of preserving produce than by borax 
unknown, though sought, 171; no other desired, 
172. 

American bacon and hams first imported some 50 
years back, in a crude condition, 173; imports 
have increased by leapsand bounds in last 20 years, 
by reason of perfection of quality, 173-74. 

Curing process described, 182-84. 

Tainted bacon caused much loss before preservatives 
used, 188, even though more salt was then used, 
189-90 ; no tainted bacon now, save by negligence, 
188 ; former market, at a large loss, for tainted 
bacon, no longer exists, such meat would now be 
seized, 191. 

Injections of borax in solution into carcase not known ; 
meat would imbibe the taste, 192. 

Butter from Australia and France washed with a 
solution of borax, and trade largely increased, 
194-98 ; no rancid butter now as a result ; French 
butter comes in wrappers soaked in a solution of 
borax ; previously it went rank in 48, and even in 
24 hours, 199; method very effective, even for 
Colonial butter, 202-3; exporters advised as to 
this method, 208, 214 ; butter thus dealt with not 
penetrated by the preservative, 204-5 ; borax not 
mixed with the butter, 200-1 ; no mixture of butter 
and preservative in France, 209; and not known 
to obtain in Ireland, 219-20; no stipulated con- 
ditions as to French butter, 210; heavily boraxed 
butter would not be rejected by witness, but its 
taste would lead customer to reject it, 211-13; by 
reason of its aroma, 216-17, 228-31; but a lot of 
borax would be needed to this end, 218 ; such a 
butter never seen, 215; not aware of cases of 
excessive weights of borax in butter leading to pro- 
ceedings, 221-26. 2 

Lard, well made, requires and receives no preserva- 
tive, and will keep long, 206. 


BLACKWELL, Mr. TuHos. Francis. (Digest of his 
Evidence. ) 


Chairman of firm of Messrs. Crosse and Blackwell, 
4857. 

Preservatives not known to be used in preserved fruits 
and jams ; not used by Crosse and Blackwell, 4863- 
64, 4871 4875, and quite unnecessary, 4865, 4872, 
4918-19. None used in jam pulp, 4866-67, nor by 
the firm in potted meats or fish, 4868-70, nor ir 
lemon squash nor lime-juice, 4884-85. They would 
be convenient in the latter, to prevent moulding, 
4886, and are no doubt largely used, 4887-88. 

Jam from imported pulp only as regards apricot made 
by Crosse and Blackwell, 4905-7, and believed to be 
free from preservative, 4908-9, which would flavour 
the pulp, 4910-13. No preservative needed in any 
pulp, 4914-17. Preservatives do not cheapen jam, 
4920-22. 

Colouring of jams by cochineal extract only colouring 
known, 4879, in small quantity and harmless, giving 
uniformity of colour, 4880 83. Pickles not coloured 
for many years, 4885. Red earth used for essence 
of anchovies, 4889. Public demand a pleasing-look- 
ing article, without question of process adopted, 
4891, being quite indifferent thereto, 4891-95. 

Copper supposed to be used in foreign preserved peas, 
beans, and vegetables. Crosse and Blackwell have 
sold uncoloured peas ; not large trade, 4876; no 
demand here, but large export trade, 4877. Method 
of adding copper to peas not known, 4896. French 
peas coppered abroad, 4901. 

Declaration of colourings should be made: Crosse 
and Blackwell declare them in some cases, 4878 
4898 : and also of nature, 4899, and amount, 4900. 

Declaration of preservatives should be made, 4874, 
4897: and nature, 4899, and amount, 4900. 

Prohibition of preservatives not deemed essential if 
moderate quantities only used, 4873, 

Analyses made for Crosse and Blackwell by a pro- 
fessional adviser, 4902-4. 


BuaxaLt, Dr. Frank R. (Digest of his Evidence.) 


Doctor of Medicine, Lecturer .in Bacteriology. 
Bacteriologist to the Vaccine Department of Loca 
Government Board, 6042-43, 


Experimental work done as to preservatives in tood 
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6044, as to sterilisation of milk by formalin, 6045. 
Age of milks used in experiments not known, but 
deemed of recent milking, 6066, but element of un- 
certainty in_ results, herefrom, 6085. Experiments 
made on scientific basis, not from a commercial 
standpoint, 6071-73. Commercial usage of pre- 
servatives not known, 6074-76. Experiments made 
from May up to and during winter, 6115. All milks 
tested for formalin, but not all for boraciec acid or 
salicylic acid, 6053, 6116-18, and no reason to 
suspect their presence, 6118-25. Bacilli in experi- 
mental milk not differentiated, 6126. 

Formalin in 3}9 kills all germs in milk, which latter 
can be kept indefinitely, 6046-51. Method of 
procedure adopted, 6052-54. Thirty-eight experi- 
ments made, 6059. Control unpreservatised milks 
nearly all went sour in 24 hours, in hermetically 
sealed flasks, 6055. Sour milk preservatised had as 
many organisms as the control milk, but sweet 
milk not so, 6056. Bacteriological fermentation 
not seasonally different under the conditions of the 
experiments, 6057-58. Formalin 75359 will keep 
milk sweet for a short time, 6078, possibly 24 hours 
at 60° F., 6079, not at 80° F., 6080-82, the 24 hours 
being it may be from 36 to 50 hours after milking, 
6083-84. In so¢99 formalin no use for keeping 
milk 24 hours in summer weather, 6086-91, 6095, 
6098. and would not prevent formation of lactic 
acid, 6099-6101, but sq would keep it for 24 
hours at 70° F., 6107. Specification of formalde- 
hyde on the constituents of milk not known, 
6092-93. Formalin of experiment guaranteed as a 
40 per cent. solution but not tested, 6112-14. About 

tooo Would kill typhoid bacilli, 6142, and ,45 any 
bacteriological organisms in milk, 6146, and render 
milk unsaleable, 6151. Formalin hardens sections, 
6143-44. Organisms in milk diminish rapidly on 
addition of formalin, 6147-48. Volatile nature of 
formalin not known, 6149-50. 

Boracic acid less powerful as a germicide and anti- 
septic than formalin, 6061, 6094, and also as a 
preservative, 6067-69. Boracic acid up to 34; will 
not sterilise milk, 6062 ; fermentation ceases, but 
organisms grow freely, 6064, 6129. Milk will only 
take up about s5, 6063. In 45 milk sours in 24 
hours at 80 deg. Fahr., 6064-65. In sgh5 no effect 
in keeping milk sweet during summer weather, 
6096-98, and would not prevent formation of lactic 
acid, 6099-6101 ; but 545, an undesirable amount, 
would keep milk sweet for 24 hours at 70 deg. Fahr., 
6108. About 735 or 5 grammes per pint will 
produce inhibitive action in milk, 6127-29. <A 
proportion altogether in excess of the pharma- 
copceial dose requisite to keep milk sweet, 6130. 
Inhibitive action of boracic acid apart from milk 
not experimented on, 6131-32. 

Salicylic acid as ineffective as boracic acid as to milk 
sterilisation ; milk practically saturated, z45, not 

_ sterilised, 6070. 

Sourness of milk the essential test of its injuriousness, 
6102-6, but a poor test of other changes going on in 
milk, 6137; but smell distinguishes nearly all 
harmful lactic changes, 6138-39. 

Preservatives’ antiseptic power in relation to 
toxic equivalents not known, 6109-10, but important, 
6ill. Preservatives have a selective action on 
organisms in milk, 6133-36. 

‘Germicidal power of preservatives different on different 
bacilli, 2140-42. 





Evidence.) 

Public Analyst, &c., 3348-50. 

Colouring of foods with aniline dyes rare years ago ; 
but for last eight or ten years sweetmeats and other 
articles coloured with coal tar colours, 3351, and 
these latter doubtless cheaper by reason of greater 
tinctorial power, 3352, and found in sweetmeats, 
jams, jellies, and one sample of Burgundy wine and 
suspected in butter, 3353, 3366. Grape juice 
sufficiently colours wine, 3354. Aniline colouring 
not found in dangerous proportion in any one 
article, but the accumulated effect of eating many 
articles so coloured might injure a child, 3358. 
‘Colourings in dairy produce not separated by 
witness, 3365-66. 

Vegetables of bright green found to contain aniline 
dye, 3356. Copper found in many and in all of 
French origin. It is a/natural constituent of 
vegetables, 3357, 3376. Fact disputed by a French 
chemist, 3387-91. 
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Copper found in peas, flour, bread, tobacco, and ash of 
lime tree, 3377. Method of detection, 3378-86, at 
fault, 3387-91; but copper held to be natural to 
peas, 3391 ; but fact not known apart from general 
acceptance and witness’s own experiments, 3392-95. 
A certain amount of copper in peas would not be in- 
jurious, 3421 ; amount not remembered, 3422. Some 
4 to 5 grains per lb. have been found in peas, 
3423-25. No physiological result anticipated from 
5 grains per lb. of peas, 3426-27, 3429, 3433. Solu- 
bility in gastric juice or human economy doubted, 
3428. Pharmacopewial dose of sulphate of copper 
from 4 to 10 grains, 3430-31. Some limitations 
should be fixed, 3432-33. Wrong to use a strong 
poison to simply colour food, 3434. 

Sweetmeats of red colour nearly always coloured with 
rhodamine or analogous colour, 3369, not a noxious 
substance, 3370. 

Macaroni coloured by Martius’ yellow, 3358, 3362, in 
very small quantity, 3363. Its presence can be de- 
tected by analysis, 3364. 

Wines not coloured on any scale, 3355. One sample of 
Burgundy found to contain colouring like fuchsine, 
3413-14, quantity unknown, 3415. Liqueurs not 
examined, 3416. 

Beers found only to be naturally coloured, 3419. 

Declaration of nature and amount of colouring matter 
should be stated, 3435. Difficulty in determining 
the exact quantity of copper, 3436-37. 

Prohibition of certain colours advised by Weyl in 
Germany, 3358. Certain colours, including picric 
acid, believed to be prohibited in that country, 
3359. Injurious colours should be scheduled, 3360, 
for all produce, 3361. Not a matter of difficulty 
qué analyses, 3371-75. 

Dangerous colours held by Weyl to be picrie acid, 
dinitrokresol, Martius’ yellow, Bismarck brown, 
orange II., and metanil brown, 3358. Case of 
poisoning by dinitrokresol, 3360, recorded by Weyl, 
3396-97. Harmfulness of dyes could probably be 
determined by long continued experiments on 
animals, 3398, by multiple experimenters, 3412. 
Colours scheduled in Belgium, 3399-3400. Fuchsine 
classed as poisonous, 3401, by an error of opinion, 
3402-8. Some such arrangement as obtains in 
Belgium and Austro-Hungary would meet the case 
here, 3404, without difficulty, 3405. Classifications 
should be elastic, 3406. Power of alteration should 
be vested in Local Government Board or Board of 
Agriculture, 3407,.or in a Standing Committee, 
3408, both as to colourings and preservatives, 3409, 
Standing Committee generally agreed upon as being 
useful, 3410. Classification would have to be made 
on general principles, 3411. Salts of copper, picric 
acid, and impure aniline dyes occasionally used, 
3417, but not within personal experience, 3418. 
Dinitrokresol would presumably derange a child’s 
digestive organs even in small quantity, 3420. 

Analyses often rendered difficult as to quantities by 
smallness of samples, 3364, 3369. Almost any aniline 
dye can be detected, 3367 ; the amount of dye being 
relatively very small, 3368. 

Preservatives in common use are boracie acid, borax, 
salicylic acid, and formaldehyde, 3439 ; the latter a 
stronger antiseptic than the first, 3463. 

Salicylic acid found in temperance drinks, to arrest 
fermentation, 3460. 

Borax given for thrush, up to 20 grains a day without 
seeming harm, 3464-66. A child taking 160 grains 
a day, as is possible in milk, would be injuriously 
affected, 3467. Quantity to be used should be 
restricted, 3468. Cumulative effects disproved by 
Liebrich, 3469. Other recorders point to accumula- 
tion, 3470. Continued dosage tends to harm, 3471. 
Witness idiosyncratic to boracised cream, 3472. 
Medical men should know if their patients are 
taking boracised food, 3473. 

Declaration of preservatives should be made, 3458 ; 
and would serve as a safeguard against their 
repeated use, 3459. Preferable to labelling, 3474-75. 

Milk often dosed with boracie compounds in summer ; 
seldom in winter; but one sample found in 
December to contain 80 grains of borax per pint, 
3439, 3442. But skim and fresh milks may have 
been in question, 3444, both boracised, 3445-46. 
Case rare, but found at times in summer, 3440. 
When added not known, 3441. Boracised milk often 
watered, 3442, probably owing to mode of admix- 
ture of preservatives, 3443. Preservatising of milk 
not approved of, but London trade demands it, 3447, 
as now organised, 3448, 3476-77, as does that of 
other large towns, 3478-79. The matter one of rapid 
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transit, 3480-81. Boracising of milk many years in 
vogue, 3454, but not found in country milk twenty 
years ago, 3455. Much London milk not treated 
now, 3456, but retail dealers in poorer parts create a 
difficulty, 3457. Milk should be available free from 
preservatives, 3458. : 

Pasteurisation possibly a question of organisation, 
3449-50. Would doubtless increase price, 3451. If 
in force in Copenhagen, that a small place compared 
with London, 3452-53. 


Bonn, Mr. THomas. (Digest of his Evidence.) 


stl Sat Surgeon to Westminster Hospital, &c., 

2. 

Boracic acid studied as to effects on the human con- 
sumer, 3063. Given to hundreds of patients in 10 grain 
doses, 3064. Given in bladder diseases for months 
together ; no ill effects, 3065. Usual dose 30 grains 
per diem, 3066. Would like to know if patients 
were otherwise taking the drug, 3067, but not 
necessary to know it, 3068-69. But a medical man 
ought to know of any drug being taken that would 
modify his treatment of a patient, 3094. Physician 
should know if milk is boracised in cases of albu- 
minuria, 3164-66. Gives grain doses for children 
in diarrhcea, 3071, 3073. Children do not have 
bladder disease, 3072, but the drug not unsuitable 
to children, 3073. Has had a few cases of itching 
of skin following use of boracic acid, 3074, in old 
men with dropsy and renal disease, 3083. Kidney 

‘disease contra-indicates large doses, 3084, 3098. 
Putridity of urine treated with boracic acid, 3085-86. 
Thirty grain doses daily would create a pronounced 
skin itching and perhaps some eruption, 3087. Ex- 
ternal use has led to no ill results. Case of a 
child sitting daily for months in a saturated 
solution without harm, 3097. Retards decomposi- 
tion of food in the stomach ; bad for irritable 
stomach, 3135-37, 3140, 3142 , and contra-indicated 
therefor, 3141. But contra-indications not widely 
prevalent, 3144-46, 3148-54. Mortality from kidney 
disease not known, 3147; nor case fatality rate, 
3150. Indiscriminate use of boracic acid might 
possibly hasten fatal termination of kidney disease, 
3155. Contra-indicating conditions of indigestion 
widely distributed, 3156. Contra-indication in 
pregnancy not known, 3157-61, but. not disbelieved, 
3162. All cases of renal disease do not contra- 
indicate the acid, 3163. 

Dose of boracie acid for a child one-fifth of an adult 
dose, 3076-78. Forty grains a day a limit for an 
adult, 3079. From 2 to 3 grains a dose for a child 
of five years, 3080. More would not be dangerous, 
3081. Danger limit unknown, 3082. 

Experiments of Dr. Annett on boracised kittens of 
little worth gud human analogy, 3103-4. 

Salicylic acid given in 10 grain doses without: ill 
result, 3105-6; given in bladder diseases, 3107. 
Usual dose 30 grains a day, 3130-31. Contra- 
indicated in kidney disease, 3108. Delirium not 
known to have been produced by salicylic: acid, 
3107, 3110-11. Not known to be given for indiges- 
tion, 3143. 

Formic aldehyde used in bladder diseases in 10 grain 
doses thrice daily, 3123; as a preparation called 
urotropine, a preparation of formic acid and 
ammonia ; not in “Pharmacopoeia,” 3125-26, 3134. 
The chemical procedure unknown, 3127. Relation 
of formic acid to formalin not known, 3124. Formic 
acid said to be an antiseptic, 3128-29. Has not used 
it, 3132. Only experience is of the urotropine, 3133. 

Declaration of preservatives would be a proper course, 
3075, 3167, and of nature and amount of boracic 
acid, 3095-96, 3101, 3142, and of salicylic acid, 3109. 

Quantity in use of boracic acid should be controlled ; 
but quantities used as preservative quite harmless, 
3088. About 5 grains: per pint of milk quite safe, 
3089 ; but a child might thus take too large a dose, 
3090-93. Twenty-six grains per pint of milk quite 
unusual and unnecessary, 3099, but nothing to pre- 
vent it, 3100, and milk is liable to repeated dosage, 
3102. Indiscriminate use of boracie and _ salicylic 
acids not advocated, 3112. Two grains of latter in 
a pound of jam harmless, 3113-14, but an efficient 
penerrablve, 3114. A pound of such jam more 

armful than the contained acid, 3115. ‘Ten grains 
in a quart of wine harmless ; so also 10 grains in a 
pint, 3116 ; same in a bottle of cider, 3117, and ina 
quart of beer, 3118. Thirty grains consumed with 
alcohol would do less harm than the alcohol, 
3119-22. 
Colouring matters not studied, 3138-39. 


BoseLEy, Mr. Lronarp Kinceru. (Digest of his 


Evidence.) 


Analyst to Messrs. Keiller and Son, 948. Appointed 


primarily to determine amounts of sugar needed in 
jams to prevent fermentation and crystallisation, 
1010. Trained by Mr. Otto Hehner, and formerly 
second chemist to Aylesbury Dairy Company, 971. 


Dairy products (milk, cream, butter, and condensed 


milk) most frequently treated with borax, boracic 
acid, and formalin, very occasionally with salicylic 
acid, nitrates, and sulphites, 951-52. 


Formalin is a 40 per cent. solution of formaldehyde, 


952. 


Milk not universally preservatised in London, but 


perhaps 50 per cent. is, 956. None sold by Aylesbury 
Dairy Company is preservatised, 1017, at any season, 
1019. 


Milk 10 to 12 hours old when distributed, 1022, 1024-25. 


Not pasteurised, 1026-27. 


Use of formalin and borax equally general, 989. Has 


preservatised several milksamples with formalin, 990. 
Amounts used, one in 2000 to one in 10,000 parts ; 
former will keep milk unchanged for months, 992, 
995. The milk remains sweet, and does not curdle, 
996-97. Could not testify to fitness of the milk for 
consumption, 1002. Cannot say as to amounts of 
formalin in milk, 993. It persists in milk when 
added, 994. Such milk would give a reaction with 
litmus paper, both acid and alkaline, the former if 
lactic acid were formed, 998-99. No samples tested 
for changed reaction, 1000. No physiological 
experiments made, 1001. 


Borax added to milk in parts varying from 1 in 


1000 to 1 in 10,000, 953. The latter of doubtful 
utility as a preservative, 954. Higher proportions 
were frequent, 955. Boracic acid becoming used 
more generally than other forms of preservatives, 
except in jams, preserves, and cognate articles, 
986. 


Butter in London preservatised to extent of 50 or 60 


per cent. of amount sold. All French produce is 
preservatised, 957, 973-74, 976, 1013-19. Boracic acia 
is found in solution in the water in French factory 
butter, 958, and is presumably put in during 
churning, 959-63. No preservative in butter sold 
by Aylesbury Dairy Company, 975, 977-81, 1017. 
Tt comes from the Company’s premises, from Wilt- 
shire, and France, and Denmark, 1023, 1-28-29 ; but 
the Company have received supplies of butter 
artificially preservatised, 1036-37. Has analysed 
rancid butters, 1003 ; without detecting preservatives, 
1004; has made no experiments as to keeping 
properties of preservatised butters, 1005-8. Danish 
and French butters tested for preservatives, 1031 ; 
latter often contained boracic acid, 1032. Former 
not remembered as having yielded preservatives, 
1034-35. 


Cream in jugs sold by Aylesbury Dairy Company used 


to be preservatised ; practice stopped, 981, and issue 
of the potted cream ceased, 1036, because of action by 
analysts, 1017. No preservative in their clotted’ 
cream, 982-83. Preservatives required it clotted 
cream is needed to keep more than two days in 
summer, 984. Aylesbury Dairy Company’s cream 
partly from Wiltshire, mostly made on Company’s 
premises, 1038. Cream sold by a large company 
needs no preservative, but that by small vendors 
does to make sale pay, 1039. 


Jam makers, to extent of 50 per cent., use preservatives. 


Chiefly salicylic acid, 4 oz. to 1 cwt. of jam, or one 
part in 3500. Benzoic acid sometimes used, and 
benzoate of soda now used by one London firm, 
968. No preservatives used in fruit before jam is 
made, 969-70 ; not at all by Messrs. Keiller, 1143. 
They would like to use them, 1,144. Messrs. 
Keiller’s jams, except apricot from pulp, made from 
fresh fruit, 1009. In jam making in large quantity, 
under present methods, preservatives needed to 
keep jam several months, unless the jam be cooked 
to stiffness, 1084-85. Appearance is everything in 
jam, and cooking a short time by steam enables 
the appearance to be maintained, 1086. The 
salicylic acid is boiled with the jam, 1087, It is 
intimately mixed, 1088, 1092. About 5  milli- 
grammes in 1 lb. of jam, 1089-91. Salicylic acid 
used of necessity in jam pulps, 1092. No instance 
of jam or pulp salicylised going wrong, 1093-95. Best 
beetroot sugar used in Messrs. Keiller’sjams ,1159-60 
Sugar most effective when boiled with the fruit, 
1161-65. 


Salicylic acid is the jam-makers’ preservative, a good 


anti-fermentative, 986-88. 
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Raspberries known to have been sprayed with for- 
maldehyde, 970. 

Preservatives not deemed necessary by Aylesbury 
Dairy Company, 1018; all the year round, 1019. 
Company supplied from distances such as Wiltshire 
and Cheshire, 1020-21. Not used for Messrs. 
Keiller’s bottled fruits, which are sterilised, 1062 ; 
nor for their jams, 1143. 

Sodium fluoride not a good anti-fermentative, 1046. 

Deleterious action of preservatives not known, 
1047-48. 

Bacon and hams, treatment with preservatives only 
known on hearsay evidence, 1040-43. Has never 
determined the amount of boracic acid present, 
1044. 

Colouring matters in confectionery and jams, com- 
plete list of, and quantities used, possessed, 1049. 
List handed in, 1064-70 (App. No. 18). Reference 
given to experiments as to effect of colouring 
agents on digestion, 1071-73. No metallic colouring 
matters used by Messrs. Keiller. Colours used 
practically free from arsenic and lead, 1074. In 
dairying, chiefly annatto used, an extract from the 
plant Bixa orellana. In milk, in aqueous solution, 
one part in 300,000; in butter, in a solution of 
cotton-seed oil, 1050 ; thus used, quite insufficient 
to flavour milk,1051. Red pickled cabbage coloured 
with 4 ozs. of sulphuric acid to a 40-gallon barrel. 
Piccalilli has 3 lbs. of turmeric to a 40-gallon 
barrel, 1056-60. Has never analysed annatto, 
1078-79. Bottled fruits sold by Messrs. Keiller not 
coloured. In jams of dark colour, magenta or 
fuchsine (an acetate of rosaniline or a hydro- 
chlorate of rosaniline) usually added in one part in 
100,000, occasionally one in 75,000; vermilion 
usually added in one part in 80,000. These the 
only colours generally used, 1063, 1148-51. Health 
of workers not affected by the magenta, 1074, 
1145-47, 1164. Composition not known or tested, 
1152-58. Apricot and yellow jams and marmalade 
seldom coloured, 1063. 

Colouring not requisite in jams, 1080; but improves 
their appearance, 1081. None used by Messrs. 
Keiller, 1142-43. 

Annatto, alone, used by Aylesbury Dairy Company, 
1097, 1102-4; and dissolved in cotton seed oil in 
butter, 1101. Aniline dyes becoming more general 
in milk, 1098-1100. 

Martius’ yellow rarely used for colouring, 1112-14 ; it 
is a poison, 1115; has never known it in butter, 
1116. Imitation Demerara sugar from beetroot 
occasionally treated with aniline dyes, 1117. Use 
of iron salts and colouring of peas with copper not 
subjects on which he has any wide knowledge, 
1107-11, 1118-27. Zine compounds believed to be 
added to peas, 1128-29. Oxide of iron found in 
cocoa, 1130-37. May have been added as an ochre! 
1138. Hofman’s violet used for sweets 1139-40. 


Boycr, Proressor Rupert. (Digest of his Evidence.) 


Professor of Pathology, University College, Liverpool, 
and a Public Analyst of Liverpool, 2706-8, 2758, for 
bacteriological purposes, 2759-63. 

Prosecution successful in a case of formaldehysed milk, 
2709-10. 

Preservatives found to be used, formaldehyde and 
boracic acid, 2711. 

Experiments upon young kittens important ; on dogs 
or guinea-pigs almost worthless, 2713. Kitten’s 
digestion resembles the human, as does also its food, 
2714. Cats are carnivorous, 2715. Infant’s food 
approximates to the kitten’s, 2716. Sucking pigs 
good for experiments; but cats and dogs most 
commonly used, in preference to rabbits or guinea- 
pigs, 2717. But certain rodents are susceptible to 
diseases affecting the human to which cats and dogs 
are not susceptible, 2718. Tuberculosis at times 
affects cats and dogs, 2719. Formalised: milk not 
so appetising a8 undoctored milk to kittens, 2720 ; 
the same true of boracised milk, 2721, 2727-28. 
Kittens doubtless tend to lose their appetite for 
boracised milk diet, 2722.. Animals used for experi- 
ments by Rideal and Foulerton too old, 2726. 

Continued dosage with preservatised milk tends to 
immunity of kittens ; natural immunity also comes 
on about three months of age, 2731. No experi- 
ments made as to bacterial growth in preservatised 
milk, 2747 48. Bacteria grow rapidly in milk, 2749. 
Bacillus coli and enteritidiy sporogenes present 
numerously in seemingly sweét milk ; formalin and 


boracie acid would scarcely inhibit their growth, 
2750. Continued experiments on kittens yielding 
results like those of Dr. Annett should suffice to 
prohibit preservatives in milk, 2777-80. 


Injury of formalised milk inferred, 2724; even im 


small proportion, 2725. Demonstrated as regards. 
formalin and boracic acid in respect of infants, 2732. 
Inference from Chittenden’s experiments on dogs in 
normal health that harm to adults would not accrue, 
2733-34. Immunity as the result of repeated doses 
an argument against preservatives, 2735 ; because of 
expense at which gained, 2736. Medical men and. 
patients handicapped by unconsciously-secured im- 
munity to boracic acid, 2737-38. Continued dosage 
would be harmful, 2776. Formalin isa great irritant, 
even in small proportion ; its action is inhibitory ; 
it lowers the cell vitality, and has direct action on 
enzymes, and affects digestion through the agency 
of food, 2751-52, 2754-57. Boracic acid not found to 
irritate witness, 2752. Ammonia in certain quantities. 
an irritant, 2753. The vapour of osmic acid also- 
irritates, 2756. Non-irritation of formalin at a 
manufactory would speak well for the modern 
methods employed, 2771. 


Declaration of all preservatives in milk not im- 


practicable, 2764-66, 2769, and would solve many 
difficulties, 2767, with no great onus on a local 
authority, 2768. The components of the mixture 
should be declared, 2770, if not prohibited, 2773, 
2776. Increased use of formalin would render milk 
unsaleable, 2774. Non-limitation of amount of 
boracic acid would be a difficulty, 2775. 


Prohibition preferred to declaration, 2772. 
Continental use of preservatives inquired about, 2729,. 


2739. Experiments found to be meagre, 2730, 2740,. 
2741 (footnote), but feeding experiments with 
boracic acid in milk proceeding in Berlin, 2730. 
Preservatives prohibited in Belgium and in 
Germany, 2741. No evidence of enforcement of 
law, 2742. Preservatives found to be used in im- 
ported American meat, 2743. Preservatives. 
believed to be prohibited in Austria, 2745. Switzer- 
land not visited, 2746. 


BriERuEY, Mr. James. (Digest of his Evidence.) 


Public Analyst for Southampton Borough, &c., 3168. 
Preservatives in food studied, 3169, and found only im 


milk, wine, and beer ; formalin and boracic acid pre- 
parations only found save in wine, 3170. Many 
other foods examined, 3171, but not bacon, 3172. 
Use of preservatives increasing, especially in last 
ten years, 3173, 3207-9. Both formalin and boracic 
acid increasingly used, 3210, in equal amount, 3211. 
Preservatives not much used prior to Food and 
Drugs Act, 3274. Used now owing to larger demand 
of increased population, 3275. No relation, except 
in time, between the Food and Drugs Act and com- 
mencing use of preservatives, 3276-77. 


Boracic acid sold largely by chemists for use in milk 


without instructions as to use, 3214. A good remedy 
for thrush, 3245. | Pharmacopceial dose not known, 
3246. For young children 4} grains per pint of 
milk, undiluted, not safe, 3247, 3250-51. Poor 
children not likely to get 44 grains a day, 3248-49. 


Formalin only should be permitted in milk. Only a 


small quantity is used, large doses would make the 
milk smell unpleasantly, 3182. Added regularly by 
one wholesale dealer, but only in summer, 3188.. 
Preferred to boracic acid, 3215. Potency not 
known, 3216. Action inside the body not known,. 
3217, but not admitted as being same as outside, 
3223-28. Formaldehyde, raw, has a hardening effect,. 
like alcohol, on certain tissues, 3220. In quantity 
used 0°012 per cent., hardening effect must be 
infinitesimal, 3221. His family had used formalised 
milk for two years without injurious effect, 3229, 
3255. Use outside milk not known, 3230. Harden- 
ing effect on fish not known, 3231. Hardening’ 
effect stated on foodstuffs would, if appreciable, 
affect their digestibility, 3232-35. 


Experiments limited to a few persons, vitiated by 


idiosyncrasy, 3218. Dr. Rideal quoted as showing 
less interference with digestion by formalin than by 
boraciec acid or alcohol, 3219. Milk supplies of 
institutions should be watched and winleeea for: 
preservatives, and notes taken as to health of 
children supplied with the milk, 3252. 


Declaration of amount of preservative fraught with 


difficulty by reason of ofttimes repeated dosage of 
milk in different hands 3183-84. But declaration 
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by first handler would be a check on quantity, 3185. 
aise dosage a disinterested action, 3186, and an 
added expense, 3187. 

Prohibition of preservatives in milk would throw 
much milk on dealers’ hands as useless , 3179, but 
this is a question of organisation, 3180. 

Milk outside Southampton preservatised by dissolved 
preparation, 100 grains to a gallon, over 12 grains 
per pint, 3174; in summer only, 3177. Thirty-five 
grains per gallon of boracie acid alone, or mixed 
with borax sufficient, 3175. Keeping of milk 
depends on home and other conditions of storage, 
3176. Preservatised milk goes bad rather than sour, 
3178, 3254-55. Such milk may at times be re- 
frigerated, but is not pasteurised, 3181. Some 
farmers, and many large wholesale dealers, habitually 
preservatise milk in Hants, 3188. Larger amounts 
added than vendors declare necessary, 3212-13. 
Milk samples, 118, examined in the year, and almost 
all would be formalised or boracised in summer. 
These drugs not sought in the summer months, 
3236-38. Imported milk contains much larger 
quantity of formalin than English milk, 3239, as 
judged by comparative results, not by actual deter- 
mination, 3240. Sample taken at the Docks, 3241, 
3273. Only three samples taken, 3242-43. Quantity 
coming in not known, 3268-69, 3272. It was from 
Cherbourg or Havre, 3270-71. Lactic changes in 
milk retarded, and others not retarded, by added 
preservatives, 3253, and these latter equally 
detrimental, 3254. Milk need not of necessity be 
preservatised ; but it should keep 60 hours, 3256 ; 
demanding more preservative, if such be used, 
than would keep it for 24 hours, 3257. If 
practicable, a time limit of only 24 hours’ 
keeping preferable, 3258. Delivery of milk 
more frequent) prior to use of preservatives, 3262. 
Many farmers then did not supply towns with milk 
as such. Milk supply more copious now, 3263. 
Cheap milk now may mean milk and water, 3264. 
No greater difficulty in getting milk than formerly 
in enlarged Southampton, 3265. More copious milk 
supply as being due to use of preservatives not 
known, 3266-67. Now that preservatives are used, 
milk formerly made into butter comes to town 
as milk, 3278. 

aCream not examined for preservatives, 3244. 

Butter need not. be preservatised if properly made, 
3189, and butter-milk expressed, 3190. 

Bacon not examined, 3172, 3197-98, not an “article of 
food,” 3199, under terms of Food and Drugs Act, 
3200, and cases of proceedings not known, 3201-6. 

‘Wine, sherry, had salicylic acid added, 3191, sufficient 
to vitiate compliance with “Pharmacopeeia” require- 
ments, 3192. Was a high-class wine, 3193. Sample 
came from London, 3194, in cask, 3195. Submitted 
for pharmaceutical purposes, 4 ozs. only, 3196. 
Preservatives not necessary in wine, 3259-60. Used 
only since Food and Drugs Act passed, 3261. 

Colouring matter, behaving like methyl orange, com- 
monly used for low class butters and margarine, 
3279. Margarine made thus to imitate butter, 3280, 
and inferior butter to imitate good butter, 3281. 
Milk not known to be coloured in Southampton. 
Annatto freely used years ago, 3282. No knowledge 
of bad results following its use, 3283. Annatto 
simplest colouring agent, 3284. Used in butter as 
well as milk, 3285-86. Saffron also known to have 
been used in butter, 3292. Certain coal tar deriva- 
tives should be prohibited, 3290. Arsenic said to 
have been contained in them, 3290-91. Not much 
known of them by witness, 3293-94. 

Copper in peas led to prosecutions in Southampton 
years back, 3287. No ill results known from eating 
coppered peas, 3288, or other vegetables, 3289. 


Brunton, Srr Lauper. (Digest of his Evidence.) 


M.D., F.R.S., and nominee of Royal College of 
Physicians, 7423-24. 

Chemical preservatives in food studied, 7425-26. Use 
should te regulated, because of double danger of 
undue use, 7427. They may enable cleanliness in 
milk trade to be dispensed with, 7430. Relative 
value and harmfulness of preservatives need to be 
accurately ascertained, 7431, over a length of time 
as to result of their continued use, 7432-36. Many 
of the preservatives may be as harmless as chicory 
in small quantity, but not in excessive quantity, 
7442. 

Contra-indication of borax in pregnancy, 7463, and 


indiscriminate use of salicylic acid should not be 
permitted, 7464. 

Cumulative properties of preservatives—such as 
boracic acid—elements of uncertainty, 7434-36. 

Declaration of salicylic acid a matter of importance to 
atients taking it as a drug, 7464. Amount should 

e stated, as also as to colouring agents, 7470. 

Court of Reference advocated, with specific declaration 
of preservatives as a basis of action as to legalisa- 
tion of such preservatives, 7437-38. Medical pro- 
fession should be well represented on such a Board, 
especially the Royal College of Physicians, 7439. 
Board originally suggested by analysts, 7440, and 
analysts requisite to its constitution, 7441. Such a 
Board would result in the formulation of definite 
rules as to preservatives, 7443. Our present know- 
ledge as to milk trade without preservatives, a 
case in point of present defective information, 7444, 
as also in regard to sterilisation of milk, 7445. 
Matter of preservatives an important one to 
medical profession, 7456-57. Practice of phy- 
siclan might be stultified by their use, 7456-62. 
Present Committee hardly in a position to give a 
yronouncement as to preservatives, 7466. The 

oard suggested might lead to the prohibition of 
preservatives, 7467. 

Milk can be supplied to large towns unpreservatised, 
7428, and should be, 7429. Cooling and sterilising 
would obviate need for preservatives probably, 
7444. Cooling the best known form of preserving 
milk, 7449-51. No bad results known or feared 
from refrigerated milk, 7452-55. Milk supply to 
all hospitals should be examined for preservatives, 
7465, 

Sterilised milk held by some to be injurious, not so 
held by witness, 7445, but our knowledge may be 


defective, 7446-47, the raising of milk for a short. 


time to 180° F. being in question, 7448. 

Copper in minute doses quite innocucous, 7468, but it 
should be specifically declared, 7469. Unequal 
distribution in peas should hold manufacturer 
liable if fixed amount for whole be exceeded in any 
one portion, 7471-72. 


CamMERON, Mr. Henry Cuarues. (Digest of his 


evidence.) 


Produce Commissioner to the New Zealand Govern- 
ment, 6152. 

New Zealand butter output increasing, 6155, 6214-15, 
and quality steadily improving, 6156, owing to in- 
struction and inspection, 6157. Stil room for im- 
provement in New Zealand butter, 6303, and measures 
are taken accordingly, 6304. Butter made at dairy 
factories and graded by Government inspectors, 
6159-60. “Factory” butter as known at home is 
“milled” butter of second grade in New Zealand, 
6161-62. Best butter exported with salt and in 
many cases Preservitas, 6163-64, principally boracic 
acid, 6165. A little has been sent absolutely fresh, 
but bulk with salt, 6166, and a good deal is preser- 
vatised, 6167. Milk sent to dairy factories distance 
of some four miles twice a day, 6185. Butter comes 
to England from December to May or June, 6216. 
Trade small in comparison with Colonial trade 
generally, 6228-33. Retail trade in New Zealand 
same as export, 6247. Butter reaches consumer in 
England in eleven weeks from manufacture, 
6248-49. Complaints of butter have been made but 
kind of butter not known, 6250-51. 

Margarine not exported from New Zealand, 6226, nor 
made there, 6227. 

Price of New Zealand butter cheaper than Danish 
butter 6168, and butter coming over unpreservatised 
sold cheaper than preservatised butter, 6207-10. 

Freezing affects butter, 6168. All New Zealand 
butter comes frozen, 6169, and defrosting tends to 
depreciation of the butter if not preservatised, 6171, 
6202, 6295-97. 

Salt added to New Zealand butter to suit taste of 
consumer, 6170. 

Preservatives added to New Zealand butter to aid 
keeping after defrosting, 6171 ; but not universal, 
6172, on account of recent action over here. Finest 
butter is preservatised slightly, 6173. Preservative 
very exactly blended with butter, 6184. Not likely 
to be added to milk by farmers because unneces- 
sary, 6186-96. Preservatives facilitate New Zea- 
land butter trade, 6203, essential to keeping the 
butter in the finest condition, 6204, but the trade 
not absolutely dependent on their use, 6205, though 
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without them quality and price would decline, 6206. 
One-half per cent. of preservatives for butter quite 
enough, 6234-40, and satisfaction would be felt at 
any limit laid down, 6241-42. New Zealand Govern- 
ment have legislated as to preservatives, reserving 
the right to prohibit them if need be, 6246. 


Experiment made by New Zealand Government to 


determine results of adding preservatives to butter, 
6174; and 4 per cent. of preservative found bene- 
ficial for keeping butter, 3 per cent. of salt being 
also added, 6175-81, 6274, and preservative being 
boracic acid and borax, 6182, for ease of applica- 
tion, 6183, in powdered form, 6184. Evidence in a 
report of Mr. Sorensen, when Chief Commissioner 
of New Zealand Department of Agriculture, against 
use of preservatives in butter, 6252-69. Only one 
churning used for the experiment, 6270-73. 
Further experiments have been made, 6275-78, 
6308-9. Conditions of uncleanliness obtain still in 
New Zealand dairy farms, but these not held to 
vitiate the results of the above experiment, 6279-89. 


Standardising of fresh preservatives advocated, 6242. 
Pasteurisation in New Zealand used to slight extent, 


6179, with rather unfavourable result, 6198, 6200, 
by removing the finer taints, 6199, necessitating a 
ferment, 6200. Quality of pasteurised butter not 
quite as good as ordinary butter, 6201, 6294-6300, 
and quality goes off after defrosting, 6202. With 
perfect milk pasteurisation not needed, 6301-2. 
Pasteurisation brings up the average of butter, 
6305-7. 


Declaration of butter as preservatised not objected 


to, but country of origin might suffice, 6211-13, 
6243-46. 


Cooling of milk compulsory in New Zealand, but not 


enforced according to Mr. Sorensen, 6290-93. 


Colouring matter not needed nor used for New 


Zealand butter, 6217-22. Cheese is coloured, 6222, 
by annatto, 6223, exclusively, 6224-25. 


CaMERON, Dr. JAMES SPOTTISWOODE. (Digest of his 


Evidence.) 


Medical. Officer of Health of Leeds, represents the 


British Medical Association, past President of the 
Yorkshire branch of that Association, and of the 
Society of Medical Officers of Health, 2523-25. 
Has been in practice, 2526. ; 


Borax and boracic acid noticed as frequently in use 


in foods, especially milk and butter, 2527. Boric 
compounds sold freely, but not in large domestic 
use. Glacialine sold in sixpenny boxes, 2531. 
Public not generally aware of use of preservatives, 
2532. Boracie acid and glacialine only boric com- 
pounds known in Leeds, 2537-38. 


Salicylic acid used medicinally, acts powerfully on 


liver, is a depressant, usually taken in form of 
salicylate of soda ; in large doses produces weak- 
ness and sickness, sometimes causes poisonous 
symptoms, 2546. 


Formaldehyde not known of as a preservative, 2558.e 
Physiological effect of preservatives is to interfer 


with digestive processes, 2533, 2563-69. Boracic¢ 
acid given to infants for thrush, 2534. Indis- 
criminate use in food dangerous, especially as 
regards infants and invalids, for whom a medical 
man might want to use it, 2535. Infants might 
take a full dose in milk, 2536. Antiseptics have 
some selective action on bacteria, 2564-72. Poorer 
classes may suffer from boracic acid without seeking 
medical aid, 2583-84. 


Declaration of preservatives should be made, 2557, 


would be useful as to coppered foods, 2578. 


. Labelling of milk as to quantity of boracic acid 


would be difficult, 2580. Simple declaration would 
be useful to medical men, 2581, and lessen the sale 
of boracised milk, 2582. Colourings in food should 
be declared, 2587, save as to cheese, 2588-91. 


Prohibition of salicylic acid should be entire, as a food 


preservative, 2546-47, also copper as a colouring, 
2557 ; and of boracic acid to be preferred to declara- 
tion, 2579. Colouring in milk should be pro- 
hibited, 2592, but not in butter, 2594-95. 


Milk samples taken in Leeds contained boric com- 


pounds in very varying percentages of total samples, 
2528 Maximum found in milk 20 grains per 
gallon, 2529, five grains per quart approximately, 
2530. _Boracising of milk not necessary, 2579. 
Attitude of medical profession towards boracised 
milk will depend on ee of the Committee, 
2583. 
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Condensed milk samples found to contain boric 
compounds, 2528. 

Diarrhoea increasingly prevalent in Leeds, despite 
measures of precaution adopted, 2539, 2586. Some 
suspicion attaches to boracised milk, 2539, 2573,. 
but no investigation made, 2577, 2585. There is a 
children’s hospital at Leeds. Precautions as to 
milk not known. But stringent clause as to fever 
hospital milk. No boracic acid found in it, 2540-44. 
Diarrhoea most prevalent in autumn, 2574, when 
preservatives are most used in milk, 2575, going 
chiefly to poorer classes, 2576. 

Butter samples found to contain boric compounds,.. 
2528. 

Port found to contain boric compound, 2528. 

Copper frequently found in peas, 2527. Copper a. 
poison, 2533, 2553 ; to some extent cumulative, 2554, 
2600 ; but not quite like lead, 2556. Experiments 
made lead to inference that the digestive system 
may dissolve the copper in preserved peas, 2549-50 ;. 
results conflict with Professor Fraser’s~ evidence, 
2551. Copper heldin peasasan organic salt of copper, 
2552. Copper a slow poison, with probably delayed 
results never definitely traced, analogous to plumbo- 


# solvent water poisoning 2553. No cases of copper 


poisoning under observation, 2556. Copper as a 
colouring should be prohibited, 2557. Peas would 
naturally remain in alimentary canal some 24 hours,, 
2559, during which digestion would be progressing, 
2560, and absorption of copper would go on, 2561. 
Food remains in the stomach some two or three. 
hours, 2562. Would not habitually eat coppered 
peas, 2596-98, and would warn patients against 
them, 2599. 


CassaL, Mayor CHARLES Epwarp. (Digest of his. 
Evidence.) 


Public Analyst, Fellow of the Institute of Chemistry, 
&e., &e., &e., 3783-86. 

Public Analysts should be placed’ in a_ position 
wherein they can speak on the authority of 
Governmental decisions, on the question of the 
relation to health of added preservatives and 
colouring matters in food, 3788. Poisons and drugs. _ 
not defined by statute in relation to foods, 3789-94. 
The law as it stands presents practical difficulties. 
as to preservatives and colouring matter in the 
public interests, which latter are the reason for the 
Sale of Food and Drugs Act, 3794. A 

Milk supply of London needs no preservative, 3803.. 
Cold treatment suffices, 3804. And drugs should 
not be permitted for the relief of the small vendor 
who is an undesirable milk seller, 3805. Milk 
should be sold in a pure and satisfactory condition 
or its sale relinquished, 3806. Cold storage 
necessary, 3807, in very hot weather, 3862, and. 
possible with small traders, 3808. More adultera- 
tion of milk in poor districts, 3809-12. Milk of 
London hospitals found to be boracised, 3821. 
Cold treatment immediately after milking would 
suffice under all ordinary circumstances, 3862. 
All farms should have a proper water supply,. 
3863-64. 

Cream needs no preservative, 3804, 3819. Highest 
amount of boracic acid found was 0°291 per cent. 
of boron-trioxide per lb., 3817, and lowest, 0°104 per 
cent. per lb., 3818. Medical men now prescribe 
cream in place of cod liver oil, &c., and hold use of 
preservatives to be a dangerous practice, 3820. In 
a case of boracised cream before the courts 0°464 
per cent. of crystallised boracic acid present, 3852, 
fine inflicted, and notice of appeal given, 3853-54. 

Butters examined, but origin not known, 3814. Heavy 
percentages of butter found to contain boracie 
acid, 3850-51. 

Preservatives in widespread use for keeping foods. 
saleable, and for palming off stale, inferior, and 
even bad articles, 3802. Substances chiefly used in 
milk are drugs, and are boracice acid, borax mix- 
tures, or solutions, salicylic acid, formaldehyde ; in 
some cases benzoic acid, probably as benzoate of 
soda, and boro-fluoride. All are foreign ingre- 
dients, and are liable to be added in needless 
quantity, 3812. Preservative chemicals unneces- 
sary in food, 3813, and objectionable, 3816. } 

Boracic acid in milk held by witness to constitute 
adulteration, but not so held by Local Government 
Board. Boracic acid equal to 59 grains of boron- 
trioxide and 101 grains of crystallised boracic acid 
found per gallon of milk, 3816, 3865. Boracse acid 
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found in a variety of articles, 3816. Smallest 
quantity determined in milk was equal to 19 grains 

er gallon of crystallised boracic acid, 3817. 

oracie acid often found in mixtures of margarine 
and butter and in margarine alone, 3852. No 
difficulty now in estimating amount of boracic acid 
in milk, 3866, by a process of blank experiments, 

_ 3870-71. 

Salicylic acid found in a variety of articles, 3816. 
Found in wines, in port wine in varying quantities 
up to 3°15 grains per gallon, 3822. It is a foreign 
ingredient, 3823-24. In sherry 1°6 grain per 
gallon found. Large amounts found in so-called 
British wines, 3824. An amount like 0°7 grain 
would have little preservative effect on port ; would 
probably be present as the result of blending, 3825. 
Cheaper wines most preservatised. Has found 26°6 
grains per gallon in orange wine, 11°55 grains in 
British sherry, 4 grains in black currant wine. 
Prosecution, that failed, in case of orange wine, 
3826. Found in beer occasionally ; 7 grains per 
gallon in bottled beer, 4°76 grains in Pilsener beer, 
3827. Not many samples of beer examined, 3828. 
In lime juice 70 grains per gallon found, 3829. 
Some lime juice found free from it, 3830, and un- 
necessity hence inferred, 3831. 

Formaldehyde found in milk, skim milk, and 
separated milk, 3816. Formalin a 40 per cent. 
solution of formaldehyde, a dangerous substance 
even in small amount, injuriously affecting digestion 
and having very hardening properties as shown by 
experiments, 3831-32. Negative evidence not of 
much worth in face of positive evidence, 3833. 
Strength of zo4oo used in experiments, 3834. Such 
proportion recommended for food four years ago, 
3835-36. Quantitative determination not yet 
possible to witness, 3837, 3866, but s5t5q might be 
determined by colour process, 3867-69. Objects to 
use of z9}99 formalin in milk, but not aware that 
milk with zodqq formic aldehyde is undrinkable by 
reason of taste; holds the contrary view, 3875-77 
and footnote. 

Beanzoic acid found in wines, 3816. 

Digestive properties of food must be injuriously 
affected by effective preservative drugs, 3813, 3872 ; 
and by any amount of formaldehyde sufficient to 
preserve milk, 3873-74. 

Experiments in and outside human body not on same 
plane, 3872. 

Poisonous substance or one having active character 
as a drug should not be used in food, 3794. 

Declaration of composition of an artiele should be 
made, 3794; and compulsorily demanded if pre- 
servatives deemed necessary to cheapness of com- 
modities, 3802; and should include nature and 
amount, 3858, and their probable effect, 3859-61 ; 
but less desired than prohibition, 3875. Practical 
difficulties in way of amounts being stated, 3878, 
and in precise determination of these amounts 
analytically, 3879-81, especially if a limiting value 
were insisted on, 3882-85, as to boracic acid, 3886, 
and more so as to formalin, 3887-98. 

Prohibition of preservatives advocated, 3815 ; other 
than common galt, 3855, including saltpetre in the 
prohibition, 3856-57. 

Refrigeration and sterilisation proper methods of food 


preservation, though perhaps more expensive, 


3816. | 
Proceedings ending in convictions have been taken in 
a number of instances, 3795; but necessity of 
roving injury to health is a difficulty, 3796. 
Pasjadivs of customer not now found to be.a ditti- 
culty as to proof, 3797-99. Expense of procedure is 
a difficulty with certain local authorities, 3800-1. 
Certain multiple forms of statement in regard of 
contained preservative held to be necessary to 
‘satisfy the court, 3817. = 
. Colouring matters present difficulties ; some are un- 
objectionable, as fot butter ; others, as for mar- 
garine, are fraudulent, 3838-41 ; as also for milk, 
though not for cheese, 3842-43. Aniline dye used 
for milk. Sugar at times fraudulently coloured, 
3844, 3850 ; charcoal used for sweets. Various dyes 
from sugar and sweets used on silks, and shown to 
Committee, 3847, aniline dyes being in question. 
Dying test to silk often required to detect colour- 
ings, 3848 Nothing but caramel should be present 
-in sugar, 3849, and it does not dye, 3850. 
Prohibition of injurious colouring matters should be 
absolute, ¢g., sulphate of copper I vegetables, 
ferruginous earthy matters, oxide of iron and in- 
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ferior aniline dyes in sweets, 3844-46. Copper 
sulphate a known poison, 3846. In one sample of 
sweets 0°34 per cent. of oxide of iron found, 3847. 


(Digest of his Evidence.) 


Represents the Scottish Provision Trade Associa- 
tion, 1500, relative to dairy produce, 1502. Has 
15 years’ experience of the provision trade, 1501. 

Butter requires the use of preservatives, especial] 
Australasian butter, 1503-5; latter known as 
“Colonial butter,” 1506. Butter as a rule consumed 
within a month of leaving the refrigerator, 1544-45. 
But sometimes kept over for months, 1546. 

Boracic acid advised in Canadian butter, 1506, 1552-53 ; 
it ig not universally used, 1507; one per cent. of 
preservative, that is one-half per cent. of the acid, 
ample to keep butter, 1518. Has a distinct flavour 
in butter, 1519. Prohibition would seriously affect 
the butter trade. Used in Australasian butters, 
1527-28. Components believed to be borax and 
boracic acid, 1529. Manufacturers guarantee 1 per 
cent. as containing one-half per cent. of boracic acid, 
1530 ; would be surprised to learn that the pre- 
servative consisted of eight-tenths of boracic acid, 
1531. Presence in butter detected by taste, 1532-34, 
even one-quarter per cent. if the butter not keeping, 
1535. One-half per cent. of preservative the average 
in Colonial butter, 1536. Presence not always de- 
tectable, 1537-39. One per cent. detectable, 1540. 
Rancidity of butter would kill the flavour of the 
acid, 1541-42, but could not be veiled by it, 1543. 

Salted butter would not be tolerated. Margarine 
would replace it if insisted on, 1520. Big difference 
between salt and fresh butter, 1556. 

Canadian butter, refrigerated, does not stand the 
counter as well as Colonial preservatised butter, 
1508-10. 

Irish butter has greatly improved of late ; with less 
moisture it would surpass Danish butter, 1510. 

Danish butter has deteriorated, 1510, especially in 
flavour and texture, 1511, but is drier than Irish, 
1512. Commands best price, 1513, and claims to 

"have no preservative, 1514. Has lost its keeping 
qualities, 1516, by reason of pasteurisation, 1517. 

Argentine butter, some fine, some not, 1515. Con- 
tains preservatives, 1516. 

Margarine sometimes contains preservatives, 1522, 
but not in winter, 1523-24, only in summer, 1525. 
Fresh butter for immediate use, not preservatised, 1526. 
Fresh butter is unsalted butter in the trade, 1560-71, 
1573-79, 1581-82. It may be many months old if pre- 
servatised, 1572. Itis not fresh-made necessarily, 
1580. ‘Trade interests lie in furnishing the public 
wants, 1576-79, 1583. Refrigerated butter does not 
stand like preservatised butter, 1508-10, 1546, even 
when also preservatised, 1547. Such butter if kept 

may prove dangerous, 1547-51. ‘ 

Declaration of preservative in butter not objected to 
per se, 1554-55, but’ not necessary, 1557-58 ; but the 
consumers’ interest should be paramount, 1559. 


Copeman, Mr. Joun Watton. (Digest of his Evidence.) 


Represents London Chamber of Commerce, 1195 ; 
has been in preserved food trade 12 years, 1167 ; 
has known preserved pea trade some 18 years, 
1244-45. 

Preservatives mostly used in grocery trade are salt, 
saltpetre, sugar, oil, vinegar, and glucose, 1169-70. 
No experiences of modern antiseptics, 1171. Pre- 
servative action of copper-sulphate slight, 1189. 
In jam, sugar and colouring matters used, 1231. 

Colouring matters used in anchovy sauce, 1178. 
Notification of use of artificial colourings would 
not lead to consumption of fruit in natural state, 
1179-80. Coloured vegetables fairly well used, 
1181-82. Colouring used in jam, 1231. 

Carmine used in France for glacé and crystallised 
cherries non-injurious, 1178. _ 

Copper in small amount used in France for green- 
gages non-injurious, 1178. | Sulphate used for peas, 
beans, spinach, and mixed vegetables, 1188. 
These goods unsaleable unless greened, 1184-87. 
Chlorophyll not a successful substitute, 1188. 
Amount of copper sulphate in peas varies from 2 
to 2°8 grains per lb., 1190. One part in 10,000 in 
parts of Switzerland and Italy, Labelling alone 
required in certain Amerjcan cities, 1191, Actual 
amount of copper contained known to be stated 
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in America, 1222. No restriction in France, 1193-94, 
(App. No. 21.) No case of poisoning by coppered 
vegetables known, 1197; 1201-3, 1263, 1274, 
1297-98. (App. No. 22); but the question of 
proof one of difficulty, 1264. No evidence of illness, 
1198. No complaints*known from London Clubs, 
&:., 1292. Fixation of maximum quantity of 
copper allowable advocated, 1199, specially on 
account of magisterial action, 1200, 1206-8, 1285. 
Some people have a prejudice against preserved 
foods, 1204-5. Quantities of metallic copper found 
in peas in France, 1209-14 (App. No. 20.) 
Analyses made in 1896, 1215, 1217-18. Minimum 
quantity requisite, about 2 grains per lb. of peas, 
1240-43, 1253-56. Restriction to one-half this 
quantity would be impracticable, 1267. Maximum 
quantity desired about 2°7 grains of copper-sul- 
phate per lb. of peas, 1215-16, and used in Kent, 
1266. Larger quantity used in peas than in other 
vegetables, 1219-21. No copper naturally in peas 
though itis present in beans, 1220. No objection to 
labelling goods as artificially coloured ; nothing 
more deemed necessary, 1222. Even this is not 
necessary in many cases, 1229. No objection to 
amount being stated, 1223-28, 1303-4. Medicinal 
use and doses of copper, 1260, 1299, 1302. In 
Germany brown peas used generally ; in parts of 
France peas stewed aw naturel, 1282. Copper pro- 
hibited in Germany, 1233. Peas may be two or 
three years old before consumption, 1234. After 
that they deteriorate, 1235. Preservation of colour 
for three months would be useless for trade 
purposes, 1236-37. Has no knowledge of actual 
manufacture of coppered peas, 1238-39, 1273-74. 
Has known the trade some 18 years, 1244-45. No 
difference noticed in colour of preserved peas in 
that period, 1246-47. French peas for home use and 
export differently treated with copper, 1249-52. 
Foreign laws as to coppering of peas have changed, 
1249-52, 1271. Quantitative analyses of coppered 
peas not trusted, 1256-57. Copper not adways 
evenly distributed in peas, 1258, but not a very 
strong poison, 1259. Strongly coppered peas would 
be uneatable, 1260-66, 1296. Colour keeping properties 
of peas with 14 grain of copper sulphate per !b. not 
known, 1268, 1272, nor tested, 1269. No objection 
to such experiments being made, 1270. No one 
would eat more than 4 lb. of preserved’ peas, 1275, 
no one likely to eat 1 Ib, 1276. If 5 ozs. of 
peas were consumed, not more than 1 grain of 
copper sulphate would be taken, 1301. Dry marrow- 
fat peas largely used for soup, &c., 1277, 1279; 
used whole, 1278. Public will have peas green, 
1283-84, 1286-88. Prohibition of sulphate of copper 
in peas would ruin the business, 1285. Greened 
peas in every restaurant in Ostend, in common use 
in Belgium, 1289. Greened peas fairly bright, 1290, 
Peas seven or eight years old thick and cloady, 
1293-94. Coppered peas not: known to go off colour, 
1296. Medical evidence in litigation cases con- 
sidered of importance, 1305-6. 

Sulphur used in dried fruit trade for bleaching raisins, 
apricots, plums, &c., 1172. Sulphur sometimes 
flavours the fruit, but keeps it a good colour, not 
known to be harmful, 1173; added to bloom of 
Carlsbad plums, and a small amount is used in 
champignons, 1174-76. Coloured goods generally 
preferred, 1280, and demanded, 1281. 

Cochineal used freely in jams, jellies, &c. ; it is non- 
injurious, 1176. Used in preserved cherries, 1178. 

Sulphuric acid in jams and preserved fruit never 
heard of, 1177. 

Turmeric used in piccalilli, &c., non-injurious, 1178. 

Saffron is used, non-injurious, 1178. 

Annatto (Spanish) used in butter and cheese, non- 
injurious, 1178, 1282. 


CorFIELD, Pror. WM. Henry. (Digest of his Evidence.) 


M.A., M.D., F.R.C.P., Medical Officer of Health for 
St. George, Hanover Square, &., 5070. 

Preservative effects of salicylic acid and boracic acid 
specially studied, 5071. Salt is a constituent of the 
human body, 5085. Pyroligneous acid and _ salt- 
petre also used as preservatives, 5086. Preserva- 
tives likely to Jead to neglect of cleanliness, 5113. 
Dairies, &c., Order needs enforcement, 5114. Pre- 
servatives to be avoided as not food, 5123, and 
should be judged oe in the absence of evi- 
dence, 5124-25, that is, thy should be proved harm- 
less if use allowed, 5126-27. 
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Salicylic acid found cinefly in lighter kinds of wine, 
including British wines, with some prosecutions, and 
in hght beers, 5072. Used externally the acid isan 
irritating substance, 5073, a most undesirable suh- 
stance in food, 5074. People ought to know they 
are taking it, 5075. Continuous use possibly cumu- 
lative, 5076-77, and hence more seriously effective, 
but acquired immunity possible, 5078-79. 

Boracic acid should not be used unknown to people in 
food, and should not be used in milk for infants and 
invalids, 5075. Probably only a certain quantity 
can be voided daily, 5080, and any larger dosage 
undesirable ; the acid not being a food, 5081. Over- 
dosage likely, 5082. Dose reduced by 50 per cent. 
in last edition of British Pharmacopoeia, 5090. 
Used externally, but fallen into disuse for internal 
purposes, 5091. Got now elsewhere than in pre- 
scriptions, 5092. Some medical men still use it 
and believe in it, 5138-40, as a drug, 5141-44. 


Prohibition of boracic acid desirable unless proved — 


absolutely harmless, 5083, in all food, 5084 ; as also 
of saltpetre and pyroligneous acid, 5087. Milk 
-trade need not suffer, 5088-89. Salicylic acid, borax, 
boracic acid, and soda prohibited in Austria, 5098; 
reasons for Continental prohibitions not known, 
5099, 5100. 

Digestibility of food must be inhibited if preserva- 
tives are effective, 5093, though experiments gene- 
rally do not bear this out, 5094-96. 

Contra-indication of salicylic acid and boracic acid in 
large numbers of persons, 5101-4, 5106-12, and indis- 
criminate use objectionable, 5105. 

Milk on a different level to other foods gud preserva- 
tives, as being the diet of infants and inyalids, 
5135. Objection as regards butter not so strong, 
5136-37, 

Experiments on animals not of very much importance, 
5115. Results should not decide a matter, 5116, 
5120, such as dosing children with drugs, 5117-18. 
Known action of the drugs on the human economy 
is the point of importance, 5121, and avoidance in 
the absence of such knowledge advocated, 5122. 

Diarrhcea not known as associated with the use of 
preservatives, 5128-32. 

Colouring matters not much studied, 5133-34. 


Mr. RichHarp Avucustus. (Digest of his 


Evidence.) 


A fellow of the Institute of Chemistry, practising 
as an analyst at Hayward’s Heath, 1932-35, 
1968-72. 

Boracic acid studied as it has effect in foods, 1936. 
Effect on digestive ferments studied as regards 
boracic acid, 1937-39, and as regards that substance 
only, 1974. Boracic acid in 1 per cent. solution has 
no detrimental influence as far as chemical 
experiments show upon salivary digestion, 1940, 
1944. Not familiar with Weber’s and Chittenden’s 
experiments nor aware of their different results 
1941-43, 1948.  Boracie acid has no retarding 
influence on peptic digestion, as shown by 
experiment, 1944-47, nor on the rennet ferment, 
1952. Borax has not the same action as boracic 
acid, 1949. Using zymin as a digestive agent 
showed slight retarding influence on digestion of 
strong boracic solution, 1952. The physiological 
action of boracic acid upon the system should de- 
termine the question of its use as a preservative, 
1952, 1954-55, 1959. Experiments outside the 
human body not generally of much account, 1955. 
Phases of experiments described, 1940, 1944-47, 
1951-52, 1960-67. } 

Milk should be free from preservatives, 1954, 1957. 


Butter and cream as boracised would not affect diges- — 


tive processes, 1958. f . 
Colouring matters not studied, 1974. 
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Ts an Alderman of Cork, and represents the Cork 
Butter Exporters’ Association, 237-38. 

3utter heavily salted not now in demand, greater 
uniformity of butter called for, 241-42; and 
secured, 245; mild cured butter largely prepared 
solely for English market, 263; especially for 
South England, 264; most of it exported. to a 
distance is in hermetically sealed tins, 272 ; and 
will keep a long time, 273, 277, and is sometimes 
sent without any preservative, 274; but salt is 
used, 275, though not a heavy amount, 276. 


PRECIS OF EVIDENCE, 


Salt has given way to preservatives in butter, 243; 
unsalted or lightly salted butter would not keep 
for twenty-four hours in hot weather without some 
preservative, 265. 

Boracic acid is the base of all butter preservatives, 

' 243, 269; it is called Preservitas, 271, and is mixed 
with the butter, 244, 251, 278-79, 318-20; three- 
quarters per cent. used coustantly, 250, 290-91, 
which dissolves, 282 ; butter thus treated will keep 
three or four months, 292 ; less than one-half per 
cent. will not do, 287-89; no stipulation made to 
suppliers that preservatives be not used prior to 

_ butter reaching blending establishment ; but the 
butter is examined, and such addition is not 
likely, though possible, 321-25. 

Factories for butter-making in Normandy style 
general in Ireland, 246. 

Creameries for butter-making in Danish style general 
in Ireland, 246. 

Preservatives prohibited in Denmark, 247; cost 
about four times that of the salt required formerly 
to preserve butter, 252-54, namely, 6d. per lb., 283 ; 
but cost is infinitesimal per lb. of butter, 284-86. 
No knowledge of preservatives in cream, 338. 

Prohibition of preservatives in Irish butter would 
affect its keeping quality, 248 ; and injure the trade, 
256. 

Danish butter consumed more quickly than Irish 
butter, 249 ; held tp be of closer texture than Irish 
butter, 257 ; and to contain less water, 258 ; pro- 
portion imported very large, 260 ; owing to adop- 
tion of improved methods of manufacture, 261-62 ; 
it contains some salt, 265 ; it deteriorates if kept 
long, 300; but it is mostly consumed on ar- 
rival, 301-2; but travels far afield in competition 
with local produce, 313-15; additions of preser- 
vatives locaily under these circumstances not 
known, 316-17. 

No complaints of use of preservatives, 255. 

Jrish butter trade regaining lost ground, 261, 297 ; 
and much butter equal to Danish, 262 ; compares 
with Normandy butter as to saltness, 265; if 
Danish method adopted in Ireland the producer 
would be handicapped, especially in hot weather, 
298-99 ; much’Irish butter is shipped on chance otf 
sale, 301; a good deal comes to London, 
303-5 ; it contains 12-13 per cent. of water, 
306-7 ; there are seasonal variations from 10 to 23 
per cent., but no standard, 308-9 ; excess of water 
may go to determine the reason for preference for 
Danish butter, 310-12. 

Normandy butter, preserved by wrapper soaked in 
preservative, would absorb the solution, 266 ; this 
method tried by some shippers, who also added pre- 
servative to the butter, 267; exclusive use of 
Normandy system not known, 268. 

Colouring matter added to butter, 281, 326; only 
needed in Irish butter in winter, 327 ; fluid colour- 
ing used, saffron not now much used, though pre- 
sumably one of the chief components, 328-29 ; 
colouring tested, but name not known to witness, 
330-33 ; saffron and annatto were both used, and 
best retentive colour decided upon finally, 334; 
only vegetable colourings used, 336-37 ; no aniline 
dyes used, 337. 

Period of transit from Cork and Denmark to 
England practically similar, 293-96. 


Davinson, Mr. Wriiiam., (Digest of his Evidence.) 


Represents Scottish Provision Trade Association, as 
to hog meats in relation to preservatives, 1586. 

Preservatives not used in the cure of meats, apart 
from salt and saltpetre, 1586-88, 1610. Necessary 
in hog products consumed by mill hands in heated 
atmospheres, 1588. Salt foods hurtful to such 
hands, 1599-1600. Less taken when much salt used, 
and more cheese eaten, 1601-3. 

Borax used for sprinkling on outside —_ acon and 
ham, after cure, and washed off on arrival. Not 
used in hung hams, as it would permeate the meat. 
Any hams penetrated by borax not sold as fine meat, 
1588-89. Should not be used for meats intended for 

hanging, 1615-19. Has known it to penetrate an inch, 
1590, when put on moist meat, 1592, 1611-12. 
People would not eat borax-flavoured ham, 1591. 
Penetration tested by smell, 1604-8. 

Australasian butters expected to contain preserva- 
tives, 1593 ; and believed todo so, 1597-98. Trade 


seasonal only, 1623-24, 1626-27, owing to climatic” 


conditions, 1628, and sometimes vutput small, 1630, 
on account of drought, and lack of grass, 1631. 
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Danish butter accepted as containing no preserva- 
tives, 1594. Believes it contains some, 1595. Will 
have some analysed, 1596. Has lost its keeping 
qualities by reason of pasteurisation, 1596, 1614. 
It is an all-year-round butter, 1624-26. Cows 


housed: eight months a year, 1629, and no food - 


scarcity exists, 1630. 

Taint of bacon is in interior of meat and has a 
flavour different to borax, 1608-9. 

ee of hog meat less prolonged than formerly, 

613. 

Bacon trade a week-to-week trade, 1620-21. 

Fresh imported meat not preservatised, 1632-33, but 
mildly cured on arrival in brine only, 1634. 


(Digest of his 
Evidence.) 


Analyst to the Dairy Protection Society, and their 
representative, and a Fellow of the Institute of 
Chemistry, 3899-3902, 3944-45, 4027-30. 

Milk transit to London practically limited from a 
distance to two trains daily, morning and midnight, 
and morning’s milk 24 hours old when it reaches 
consumer, 3903-7, 3948, and evening milk 12 hours 
old, 3908-138. Hence milk should keep some 24 tc 
36 hours, 3914, and requires some method of pre- 
serving it, 3915, and a boron base preservative is 
the best and safest, 3916. To restrict, as fresh 
milk, the sale of milk not fresh would be a hardship 
on distant milk-service vendors, 3939-40. Distance 
an important factor in regard of use of preserva- 
tives, 3948-49. 

Small traders tend to be crushed out by organised 
trade, 3946-48. 

Butter in Denmark unpreservatised now as a matter 
of protection against Irish competition, 3986-92, 
3998-99. It was boracised until recently, 3993-98. 
Danish butter does not keep long, 4019-22. It is 
pasteurised, and hence acquires a distinct taste, 
4023. Keeping quality of butter depends on use 

_ of preservatives, 4025-26. 

Cream trade would cease if preservatives were for- 
bidden, 3984, 4033 ; all London potted cream, is pre» 
servatised, 3985. Cream keeps three days without 
preservative, 4034, 4036. Potted cream for trade 
purposes should keep a fortnight, 4035. 

Preservatives largely used for milk in London, 3923- 
25, distance being an important factor, 3926-27, and 
present trade demands a preservative, 3928-29. 
Formalin and boron-base preservatives mostly used, 
3930, the former being easy of application, 3931. 
Preservatives are necessary in both milk and butter 
4003, 4016-19, but distance of source of milk all- 
important, 4004-9. Preservatives in milk the lesser 
of two evils, 4031. 

Cold storage will keep milk fresh for some consider- 
able time, say, milk cooled to 40°, 3917, 3950 ; many 
farms cannot cool to below 60°, 3917. Many 
farmiers have not got cold water, 3918-21, 3951-56. 
Some of London milk trade does not use preserva- 
tive, 3922. Preservatives the only cheap method of 
safeguarding milk, in view of absence of cold water 
at many farms, 3957-63. Cold storage would render 
preservatives in milk unnecessary to large com- 
munities, 4010 ; not so cooling of the milk, 4011. 
Aylesbury Dairy Co.’s procedure not known, 4012- 
15. Cold storage milk vendors are against the use 
of preservatives, 4031. 

Pasteurisation and sterilisation change the character 
of milk, 3964-66, 3972-75, and the change may have 
grave effects on children and invalids, 3976. Con- 
tinental general use of cooked milk not known, 
3982-84. 

Formic aldehyde should be prohibited in milk, 3966- 
68. Purchaser prejudiced by formaldehysed milk, 
3969-70. 

Boracic acid effects no change in milk, 3970, and milk 
boracised is hence fresh milk, 3971. No harm 
known to have resulted from boracised milk, 3976- 
81. Borax factory workers enjoy phenomenal 
health, 4036-41. Boracic acid recommended for use 
in milk in “ Applied Chemistry,” issued nine years 
ago, 4041-43. : K oe : 

Declaration of preservatives in milk impossible, and 
objected to, 3932-35. Not aware of system in United 
States, 3936-37, and notice to all customers imprac- 
ticable, 3938, as also with butter, 3941-43. Labelling 
impracticable, 4001, and if declaration were alterna- 
tive to prohibition, the latter would have to be 
enforced, 4002. 1m 4 

Prohibition of boracic acid in force in Austria, 4006. 
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Dunn, Mr. CuristoPpHER J. (Digest of his Evidence.) 


Represents Cork Butter Market Trustees, 3010-12 

Sutter sent to Cork seldom preservatised, 3013 ; 
factory butter has preservative added, 3013, 3015. 
Preservative generally some soluble borate of soda, 
3013, 3051. Despite advice to use 1-lb. of preserva- 
tive per 112 lbs. of butter but little Cork branded 
butter is preservatised, 3014. Foreign butter com- 
petes with Irish butter ; Australasian butter takes 
the place of the old Irish winter trade butter, 3016, 
3050. Danish butter largely pasteurised. One Cork 
Creamery also pasteurises. Factory butter could 
not be pasteurised, 3017. Doubtless much Danish 
butter is factory butter, 3018. Nothing in quality 
of Irish butter to necessitate a preservative, 3023. 
Trish butter keeps well ; not so dry as Danish, cer- 
tainly not so dry as Australian butter. Question of 
water investigated thoroughly by Munster Agricul- 
tural Institute, 3024, 3037-38. Results showed that 
dry salted butter keeps just as well as when mixed 
with warm pickle, 3025-26. Fresh butter not in 
uestion, 3027. No salt in fresh butter, 3028. 
<eeping depends on expulsion of butter-milk and 
water. Common belief that mountainous country 
butter keeps best, 3029. Keeping not affected by 
amount of water present, 3032-33. Reputation of 
keeping properties of Danish butter unknown, 3034. 
Danish trade for quick consumption, 3035. Irish 
salted butter used to be stored for months ; public 
taste has altered this, 3036. Water nomally present 
in Irish butter, 14 or 15 per cent., 3039. If 18 per 
cent., butter not Cork branded, 3040, 3044; if 20 
per cent. prosecution used to and might still ensue, 
3040, owing to proceedings of like sort in Man- 
chester, 3041-42. Over 18 per cent. would betoken 
negligence, 3044-46. Pressing out of water requires 
great care in hot weather, 3047 ; but very cold water 
in skilled hands would ease matters, 3048-49, Pre- 
servative frequently mixed with salt first, 1 lb. to 
100 lbs. of butter, 3051, 3053. That quantity could 
not be added in the form of pickle, 3052. Con- 
siderable proportion of Cork trade passes through 
the Market, 3054. A very large industry, 3055. 

Declaration of use of preservatives would not be 
objectionable, 3019-20. 

Prohibition would not permanently affect the butter 
trade, 3018, 3021. It would serve the purpose of 
the home trade some think, 3021. Others dread 
prehibition, 3022. It would not greatly or long 
alter prices, 3050. ‘Trustees of the Cork Market 
differ on the point, 3056. The Australian and 
Canadian butter would have to come frozen, 3057. 
Cold storage would in large degree meet the case, 
3058. Difficulty as to Insh butter would lead to 
cold storage and frequent local demand as essentials, 
3059. 

Medical considerations should outweigh those of 
trade, 3060-61. . 

Colouring of butter going out. 
annatto known, 3030. 
demand declining, 3031. 


Only saffron and 
Highly coloured butter, 


upRH, Dr. AvuGcustE. (Digest of his Evidence.) 


Doctor of Philosophy, Fellow of the Institute of 
Chemistry, Public Analyst, and F.R.S., 5901. 

Cleanliness may be discounted by the use of pre- 
servatives in milk, 5902-3. Guarantee of cleanli- 
ness lost when preservatives added to milk, 5905. 
Indeed dirt is cloaked by such addition, 5942-47. 
Milk of paramount importance gud preservatives as 
being in cases an entire diet ; not so butter, 5906. 
Fish should not be preservatised, 5907-12. 

Preservatives objected to on principle, 5903, and indis- 
criminate admixtures of chemicals to food, 5904, 
irrespective of their effect, 5905. 

Colouring matters of a poisonous nature should not 
be erp eae 5913, in any quantity, 5914. Colours 
should be classified, 5918, and poisonous colours 
entirely prohibited, 5919. Harmless colours not 
objected to, 5931, but proof of character should 
precede use, 5932. - 

Quantitative analysis difficult in cases, e.g., boracic 
acid, to determine precise quantity, 5920. 

Declaration of colours should designate poisonous 
ns as such, 5921. This would go a long way, 
5937. 

Prohibition of fraudulent colouring, as of “mixtures” 
and the like, advocated, 5938-41. 

Copper in peas should not be allowed, 5915, 5917. 
Practice ceased some years back; now in force 
again to meet public demand, 5916. Effect of 


Faper, Mr. Haran. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, XC.: 


1 grain per lb. of peas unknown. Some people 
idiosyncratic to minute quantities, 5922-25, and 
idiosyncrasy is very common, 5926-30. Colouring 
of peas scarcely fraudulent, 5933-36. 


(Digest of his Evidence.) 


Fellow of the Chemical Society, 4199, and Agrieul- 
tural Commissioner to the Danish Government, 
4200-2. 

Declaration of preservatives sbould be made if they 
are permitted, 4203-4. Saccharine in beer and wine 
allowed in Denmark only if declared on the label, 
4206. 

Objections to preservatives le in their chemical cha- 
racter, and action gud decomposition of food in the 
human economy, 4205. 

Preservatives not used in Danish butter, that is, in 
one-half of total foreign butter trade of England, 
4317. 

Prohibition of salicylic acid, boracic acid, and certain 
mineral salts in wines and spirits in Denmark, 4206, 
including salts of aluminium, barium, strontium, 
and magnesium, 4207. Salicylic acid prohibited 
since 1886, 4208. That and boracic acid prohibited 
as injurious to health, 4208-9, 4266, 4354-56, it being 
felt also easier to prohibit borax in butter prior to 
its use becoming general, 4267, and thus probably 
dangerous by use in many arttcles of diet, 4268-70. 
Only common salt allowed in dairy produce in 
Denmark, and no inconvenience results, 4210-11, 
even in Copenhagen, 4212-15. Prohibition of borax 
in butter had rather a present element of injury to 
trade, though a probable prospective advantage, 
4271-75. 

Norwegian and Swedish practices as to preservatives 
not known, 4312-15. 

Butter in Denmark preservatised to a small extent 
only, prior to prohibition of preservatives, 4219-20, 
and then only by boron base preservative, 4263-65. 
Most butter is salted to some extent, 4221. Some 
sent not salted, some + per cent., but most about 
1 per cent., 4222. Pasteurised butter adjudged the 
best, 4309-11. ; 

Keeping quality of Danish butter keeps it for a 
minimum of some three weeks, 4223, 4277, in 
summer, and much longer in winter, 4318-22, for 
some seven weeks, and then it is sold as fine fresh 
butter, 4323-26, at top price, 4327-31. Price hangs 
on many factors, 4332. Results of experiments as 
to keeping quality promised, 4339 (App. No. 26). 
The butter not improved by preservatives, 4225, if 
butter well made, 4226. Nearly exclusively made 
of pasteurised milk, 4227, by reason of an Act aimed 
at checking the spread ef tuberculosis in cattle, 
4228, Keeping quality as good as ever, 4276. Some 
butter will be three weeks old on reaching retailer, 
4278-79. being salted butter; saltless butter con- 
sumed more quickly, and only some 2 per cent. of 
whole export trade, 4280. One per cent. of salt will 
keep butter three weeks, 4281. The more water the 
poorer the keeping power of butter, 4282. Some 
14 percent. of water in Danish butter on shipment, 
4283, some of which evaporates in transhipment, 
4284. Probably more in Irish butter, 4285-89, 
though no necessity for it, 4290, and probably little 
difference in- well-made Irish butter, 4291-95. 
Normandy factory butter Crier than Danish, 4301. 
Its flavour varies, 4302, and the finest goes to Paris, 
4303. 

Soil, vegetation, or food generally does not affect 
flavour of butter ; but the bacterial life does, 4296- 
99, and pasteurisation obviates all “feed taste,” 
4300. Flavour is produced by fermentation, 4304-5, 
4308, not by breed of cattle, 4306-7, 4333. 


Trade in Danish butter not affected by preservatised 


French and Irish ‘butter, 4224. It is about half of 
foreign butter trade of England, 4316. — 


Sterilisation of milk by two large firms in Copen 


hagen, 4216, 4258, by pasteurisation ; and cream also 
treated thus, 4217, in 97 per cent. of dairies, 4231, 
even before requirement that cream be pasteurised, 
4309, and milk heated to 185° F., 4218. Pasteurisa- 
tion does not interfere with flavour of butter, 4228, 
but colour test can distinguish pasteurised butter, 
4229 ; not so the palate, 4230. It helps fermenta 
tion, 4231. Does not flavour milk unless the milk 
be heated to over 85° C., and need not flavour it, 
4248-49 ; a matter of rapid cooling, 4250, even 
with 90° C., 4251-53. Raw milk avoided in Den- 
mark ; many people boil any unpastéurised milk 
purchased, 4254-55. Vending of pasteurised milk 


i 


PRECIS OF EVIDENCE, 


not the rule, 4256-57. One town demands that 
milk be pasteurised or drawn from cows which 
have stood tuberculin test, 4258. All towns have 
power so to rule, 4260-62. Necessity for pasteur- 
ising milk only related to prevention of cattle 
disease by tuberculosis, 4227-28, 4259. Pasteurisa- 
tion medically recommended, 4334-36. Milk very 
often boiled on Continent, 4337-38. Perhaps 25 per 
cent. of Copenhagen milk supply pasteurised, 
4340-43, and milk brought from distances of 120 
miles, 4345-46. Infantile mortality of town not 
known, 4344. Milk cooled prior to train journey, 
4347-48. Cost relatively to large trade small, 
4349. Small farms cool with water, and factories or 
dairies with ice, 4850-52. Committee would be 
welcome to see Copenhagen method of treatment ; 
that of Pasteur Milk Supply Company commended, 
4353. Reference to bouquet of cream as produced 
by fermentative agents promised, 4357-59. 

Bacon from Denmark a large trade, 4232. No 
_present regulations as to preservatives, but prohibi- 
tion intended in meat products generally, 4233, on 
ground of injuriousness, 4234. Borax only used, 
and that’in limited amount, 4235, and it does not 
penetrate from outside, 4236. Injection of solution 
of salt containing borax is made into the meat in 
curing some bacon, 4237-40. Percentages given of 
salt in certain Danish, Irish, Dorset, and Wiltshire 
bacon, 4241-42, according to which injected meat 
might contain 0°4 to 0°8 per cent. of borax, 4243. 

Agricultural pursuits occupy about half Danish 
population, 4244-47, in 1890, about 2ths, footnote to 
4947, 


FisHer, Mr. Watter WILLIAM. his 
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Public Analyst, President of the Society of Public 
Analysts, and represents that Society, 4710-15. 
 Boracic acid not common in fresh meats ; sometimes 
used in sausages; more commonly used in salt- 
meats, German sausages (under 4 per cent), bacon, 
and ham (from 4 to ? per cent). Found by Dr. 
Dyer in only one of 270 milk samples, 4717, but in 
30 of 234 butter samples, averaging under 4 per 
cent., two being over | percent., 4717-21. Over 100 
grains per gallon found in milk, and conviction 
obtained, 4736, 4762. Boracic acid is used 

- recklessly, 4763-64. 

Preservatives commonly used in dairy products, 4717. 
Not necessary in milk in rural districts, 4749, and 
none used asa rule, 4751; not needed in Oxford- 
shire, 4750. 

Formalin, in milk in very small doses, as affecting the 
organism, not known of, 4729, 4738, but harmful 
properties suspected, 4730-31, to the point of with- 
holding its legalisation in milk, 4767, until more is 
known of it, 4768. Effect on peptonised milk for 
invalids suggested as a matter for inquiry, 4743. 
Quantitative determination of formalin in milk 
accurately impracticable, 4753. 

Hardening effects of formic aldehyde known, and 
dangerous properties pointed to, 4754-60, 4765-66. 
Meat extracts generally free from preservatives, also 

potted meats, outside salt, 4717. t ; 

Sulphurous acid found in British wines, vinegars, 
pickles, &ec., probably harmless as used, 4746. Beers 
not examined for years, 4769-70. 

Restriction on the use of preservatives desirable, 4726, 
4737, boracic acid in milk being instanced, 4728, 
and a superior limit called for, 4732, though some 
difficulty might arise in cases, 4733-35, and espe- 
cially as to formaldehyde, 4741-42, at present, 4752 ; 
limit should be placed on preservatives on salted and 
preserved meats (as ham and bacon) and fish, 
4745, ; 

Declaration of preservatives should be made in some 
cases, 4726, as in milk if permitted, 4728. No 
resolution passed by Society of Public Analysts, 
4744. Declaration of milk as formaldehysed would 
not guarantee against a harmful dose, 4761. : 

Prohibition of preservatives should be enforced in 
some cases, 4727, and entirely in new milk, 4728, 
and new cream, fresh fish, and fresh meats, 4745. 
No resolution passed by Society of Public Analyste, 
A744, 

Colouring matter, red ochre, used in bloater pastes ; 

German sausage skins sometimes dyed, 4771, 4775-77 
Nitrites poisonous in large doses, not as used for 
meats, 4771. Some meat preservatives are coloured, 
4779-74. Some colourings named, 4778. Tem- 
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perance drinks coloured, 4779. Chromate of lead 
and oxide of iron known to be used, 4780. Jellies 
coloured, 4793, with small quantities of colouring, 
chiefly yellows and reds, 4794. 

Copper in peas in an unsatisfactory position, 4781. 
as to effects of the copper, 4782. sed probably 
to give green appearance to peas, 4783-85. Use is 
objectionable, 4786, on the ground of health, 4787. 
Use thought of as fraudulent, 4788-92. No experi- 
ments made, 4795. 


Atrx. G. R. (Digest of his 


Evidence.) 

Fellow of the Chemical Society, and of the Royal 
College of Surgeons, &c., 4044-46. 

Milk requires preservatives to a certain extent, 4047. 
Preservatives should be added immediately after 
milking, 4050. When now added not known, 
4051-52. It is desirable” to prevent bacterial 
activity by early addition of preservative, if 
allowed, 4053-57. Almost impossible for London 
poor to get good fresh milk, 4058, at present, 4059. 
Large vendors can do without preservatives, 4060. 
Distance an important factor, 4061, 4128. Interests 
of small vendor not superior to those of general 
public, 4062, who would not suffer if he dis- 
appeared, 4063, if milk supply could be otherwise 
kept up, 4064. Milk can be kept sweet by zoto, 
formic aldehyde and z555 boracic acid, 4048-49, 
4080. Company vending former recomntend zp4 99, 
4082-85. Mr. Thompson held that go59 formic 
aldehyde and s55 boracie acid kept milk sweet 
for a week, 4086, at room temperature, 4087. 
Chief London agencies look to sanitary condition 
of dairy farms, 4108-11. State of farms a factor 
in determining the keeping quality of milk, 4112. 
Even if cooled, milk will not keep 24 hours in 
extreme heat, 4115-18, 4134-35, though it will in 
ordinary weather, 4119. Milk often kept in filthy 
circumstances in poor district houses, 4120-22, 4128, 
4173, and on vendor’s premises, 4170, 4173, and 
hence preservatives needed, 4123-25, but the condi- 
ditions should be removed, 4126, 4171-72, and if 
this were accomplished preservatives would become 
unnecessary, 4127. A large milk trade in small 
vendors’ hands, 4129-30. If Birmingham has 91 per 
cent. of its milk free from preservatives, that is an 
element against the alleged necessity for pre- 
servatives in milk, 4131-33. Vienna, circumstances 
of milk supply not known, 4134-36. Preservatised 
milk not proper for invalids, 4147, nor children, 
4148. Would not allow 80 grains of boracic acid in 
a pint of milk, 4155. Aylesbury Dairy Company 
use no preservatives, 4158, and draw milk from a 
distance, 4159. Nothing to prevent consumers 
adding preservatives to their milk, 4174-75, but the 
poor should not be left to add them, 4176-80, but 
practice not personally known, 4181. 

Preservatives used for other foods than milk, 4068, 
but not so necessary, 4069. Use does not counter- 
balance uncleanliness, 4113-14. Any premium 
placed on cleanliness to be deprecated, 4137. 

Boracic acid as used in milk harmless to ordinary 
individual, but probably hurtful in cases of infants 
and invalids, 4047. But sg55 would be safe, 
35 grains per gallon for an individual taking a pint 
daily, 4048-49. 4 

Formic aldehyde would perhaps render milk a | tile 
less digestible, 4047. But 354359 safe for ordinary 
individual taking a pint of milk daily, 4048-49. 
Not known that the Formalin Company always 
advised. use of limit of s5455, 4107. Quantitative 
determination not known, 4142, but probably 
impracticable, 4143 ; and hence danger arises gud 
use in food, 4144. Its use for persons on milk diet 
injurious, but not for ordinary persons, 4146. __ 

Experiments made in conjunction with Dr. Rideal, 
4077-78 ; and his work as to boracic acid and formic 
aldehyde known, 4079; but resulting demonstra- 
tion of small effect of use of those preservatives not 
known, 4081. Has found x59 formic aldehyde to 
keep milk sweet overnight in summer, 4088-91. 
Change of milk detected by taste and smell, 4092-95. 
Exact composition of sour milk not known, 4096- 
98. Lactic change not due to any one bacillus, 
4099-4105 ; though lactic acid primarily in question, 
4106. No taste could discriminate below 04 per 
cent. of lactic acid, 4182-84. Dr. Rideal’s experi- 
ments in his Table (App. No. 24) show not the 
slightest effect accruing from use of preservatives 
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in milk in 24 hours, but do not determine the fact 
of possible unfitness of the milk for food, 4185-86. 
Fish died in a few hours when subjected’ to sqdo0 
formic aldehyde, 4138 ; which is a powerful poison 


in undiluted form, but not poisonous as used in » 


milk, 4139-40 ; but ‘double dose in milk would lead 
to consumption of liquid fatal to fish in five hours ; 
but zod99 had no etfect on action of frog’s heart, 
4141. Normal saline solution used, 4163 ; and no 
chance of fixture of formic aldehyde occurring, 
4164-66. Formic aldehyde and boracie acid as pre- 
servatives have but little effect on the digestibility 
of food, 4160. Digestibility of sterilised milk said 
to be less than ordinary, 4161-62. 

Contra-indication of milk preservatised with boracic 
acid or formaldehyde very common, 4149 ; and may 
include healthy persons, 4150. “ Preserved” milk 


now held to mean condensed milk, 4151. Both 
equally injurious for children, 4152. 
Sterilisation would help to keep milk, 4070; espe- 


cially if bottled, 4071 ; but then expensive, 4072 ; 
as illustrated by Paris ‘hospital practice, 4078; but 
expense mainly a matter of management, 4074-75. 
Sterilisation would be beneficial in the interests of 
the community, 4187 ; but its destructive effect on 
the tubercle bacillus doubted, 4188-93 ; but the 
heating of milk to 65° Centigrade would be a 


benefit, 4194. If practicable sterilisation would be . 


the best thing, 4198. 

Germicidal action of boracie acid and formaldehyde or 
certain bacteria inhibitory rather than destructive, 
4195-97. 

Scheduling of certain preservatives to be authorised 
a matter for inquiry, 4167. Preservatives are a 
changing quantity, 4168-69. 

Declaration should be made of preservatives in milk, 
to safeguard infants and invalids, 4047. Desirable 
from public health point of view, 4065. Trade 
interests should not stand in the way, 4066. Exact 
nature or amount need not be declared if officially 
fixed, 4067. Declaration favoured rather than pro- 
hibition, 4076. 

Prohibition of preservatives or a “leave - alone” 
policy the alternatives if limitation of maxima im- 
practicable, 4153-54, and the former inclined to as 
regards chemical preservatives, 4155-56, that is, total 
prohibition, 4157. 


Greson, Mr. Rosert. (Digest of his Evidence.) 


Salesmaster of Limerick Public Creamery Market, &c., 
6310-11. Represents South of Ireland Butter 
Merchants’ Association, 6364. 

Trish fresh butter trade depends entirely on preserva- 
tives, 6312-13, and these necessary for Irish salt 
butter also, 6314. All butter controlled by witness 
is preservatised, 6328, 6373. Trade willrequire pre- 
servatives until defects in present system are 
righted, and butter is no longer required to keep as 
now, 6361, 6385, 6390-92, 6395-96, Danish butter 
contains, some of it 24 per cent., and some 3 and 
4 per cent. of salt, 6361- 62, Salt tends to evaporate, 
6363. No complaints of preservatised butter, 
6374-75, but complaints of _unpreservatised butter, 
6376. Trade increasing in Ireland, 6396. 

Keeping power of Irish saltless butter under one 
week without preservative, but a fortnight at any 
rate with preservative, 6314. Salt preservatised 
butter keeps for four months, 6315- 16, 6376. Irish 
butter essentially a keeping butter ; not so Danish 
and Normandy. Irish butter trade mainly summer 
trade only, 6317. It need not be so, 6323-24, as 
witness has endeavoured to show farmers, 6325, 
with some success, 6326. Danish butter all- -year- 
round trade, 6318-19. Calving cows largely housed 
in Ireland in winter, 6320. Irish trade such that 
butter must keep for months, 6353, 6394, and does, 
and commands good price, some being preservatised, 
6354-55. Butter experimented on kept nine months 
with preservative added, 6364. Irish butter keeps 
much longer than Danish, 6393. 

Transit of butter from New Zealand under best 
possible conditions, 6331, from Ireland and in 
England under very wor st possible conditions by 
railways and steamship companies, 6331-33, 6343-45 ; 
many complaints, 6334, and practically no redress, 
6335. Specific eomplaints instanced, 6332-33, 

337-42. Danish and Swedish Governments see to 
sich a matter, 6336, and get a better service, 
6386-89. No improvement in. handling the butter 
by railway companies, 6346-49. Improved transit 
needed, 6397. 
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Education of Irish butter-makers at fault ; Danes 
well educated, 6357-60. Improved education ‘needed, 
6397. 

Price of Irish winter butter higher than best Danish, 
6326, 6404, some of the former being salted and 
some saltless, 6827. 

Cold storage non-existent in Ireland, 6379, and price 
of ice there prohibitory of refrigerating plant for 
general use, 6380-84. Creameries have cooling 
tanks, not so the farms, 6401, and the milk travels 
long before cooling is accomplished, 6402-3. 

Cleanliness not enforced at nor proper inspection 
made of Irish farms; and creameries also need 
looking to, 6404. 

Prezervative in Irish saltless butter, 1 1b. to 1121bs., 6328, 
6377, analysing out to 0°8 per cent., and quite suffi- 
cient, 6329, 6378, 6400; 3 re of salt added make a salt 
utter, 6330. Use of preservatives in butter a 
question of rapidity of consumption, 6350,  Con- 

signees of witness know of preservative in paner 
and private clients demand it, 6351. Borax and 
boracic acid the base of all the preservatives used, 
6357. Preservatives will-remain requisite till pre- 
sent defects of manufacture and the necessity for 
storage are removed, 6394-99. 

Flavour of salt preservatised butter milder than such 
butter without preservative, 6356. 

Creamery butter about +th of Irish trade, 6368-69. 

Margarine made in Ireland, 6371-72. 

Declaration of butter as preservatised not objected to, 
6352. 

Milk in Ireland in winter months sent into towns, 
thus interfering with butter trade, 6317, 6321-22. 
Colour of butter debateable point in Ireland. Witness 
holds it essential to meet varying local tastes, 6364, 
6369-70. Colour cannot be kept constant by food ; 

it can by having Jersey cattle, 6366-68. Colouring 
enables margarine to be sold as butter, 6364, 6370. 
Prohibition of colouring of butter would lead to 


seasonal changes in natural colour and give dis-. 


satisfaction, 6365. 


Gitpry, Mr. Atrrep. (Digest of his Evidence.) 


Partner in the firm of Messrs. W. and A. Gilbey, 4360. 
Preservatives, other than brandy, unnecessary in 
wines imported to this country, 4361, 4371, 4380. 
Salicylic acid heard ef years ago in ‘cheap Spanish 
wine, 4362, Tarragona, 4369, and known in wine- 
producing countries, 4363, really i in inferior wines, 
4364. It is a preser vative, and reduces the amount 
of spirit required, 4365, arrests fermentation, and is 
easily detectable, 4366-71. Not known in this 
country, 4366-67, ‘4371- 75, 4879, 4392, 4404. Light 
Portuguese wines not likely to be imported, unless 
fortified or preservatised, 4376, and not known to 
be imported, 4377-78. “St. Julien” madeon banks 
of Thames extremely likely to contain salicylic 
acid, 4381-86. Mineral acids in wine not known, 
4405-6. ‘ 


Prohibition of salicylic acid in wines contracted for — 


by Messrs. Gilbey, 4362, the acid also being pro- 
hibited in many wine- producing. countries, 4364, 
4380, including France, 4370. Formaldehyde also 
prohibited by Messrs. Gilbey, 4368. Their wines 
tested for preservatives, 4396, 4403 and footnote. 

Colouring matters, other than grape juice, not needed 
in wine, 4361. “Colour wine” used, but. little 
colouring matter, 4387, 4393. Alum not known, 
4388. Probably. burnt sugar and glucose in 
liqueurs, 4389. Salts of copper, picric acid, or 
cochineal not known, 4390-91. No excuse or need 
for colourings even in cheap wines, 4394-95, 
Messrs. Gilbey’s wines tested for colouring matters, 
4396-4403 and footnote. 


Grecson, Mr. Cuas. E. L. (Digest of his evidence.) 


Represents the Liverpool Provision Trade Associa- 
tion, 856. 

Borax and boracic acid not used thirty years ago ; 
borax used in small amount twenty-five years back ; 
it is now driving out salt packing; mild cured 
meat required by the public, 858. Borax packing 
keeps it mild, 894-95, and free from slime, 896. 
Borax used for 75 per cent. of American -and 
Canadian meats, 859, 876. Neither borax nor 
boracic acid used in curing meats, 864. Borax 
applied to surface of meat after curing, 865, ina 
dry state, 866, and only 80, 891-93, 900-1; it 
remains dry, 939, and is all washed off over here 
867, 869-70. Its retention would fiavour the meat, 
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868. Application to meat closes the pores, 871. 
Taint aud fly-blow obviated by use of these pre- 
servatives, 873, 881-82. Taint generally a matter of 
bad or imperfect curing. Borax will not save meat 
that bas gone bad, 916-18. Taint occurs before 
cure is complete, and fly-blow afterwards, 919-2 
No complaint of borax-packed meat except by the 
trade recipient when borax had not been completely 
removed in washing, 874. One per cent. used and 
needed for preservative purposes, 877-80, 883-87, 
1 lb. per cwt. of ham, 924. Borax expensive, 887, 
about 6 or 7 cents per lb. in America, salt being 
30s. per ton, 888. Borax would keep meat a month 
in reasonable weather, 889-90. It is not absorbed, 
898-99. Pumping of solution into meat vessels not 
known, 902-3. Borax not advocated, but used 
because demanded, 903. : 

Prohibition of borax would curtail the bacon trade, 
875. 

Injury to health from boracised meat unknown, 915. 

Salt used now for packing 25 per cent. of American 
and Canadian meats, 859, which come hard-salted for 
the Irish trade, 860-61, but even Irish trade in mild 
cured meats is growing, 862. Meats packed in salt 
arrive too salt for public taste, 871, 875, 896. Salt 
is absorbed by the meat, 897, 931-33. Percentage of 
from 5 to 10 used in cure, 927, and even 20 per cent. 
if hard-salted meat needed for Ireland. A good 
deal of the salt runs to brine, 928. 

Pickle curing used for some American meats, 865, 
known to be pumped into meat vessels, 902-3. 

Bacon and ham from America might possibly be cured 
this side by the use of refrigerators ; the experi- 
ment has, however, failed commercially, and it is 
risky for the meat, 905-8, 921-23; cost also is 
against it, 909-13. 


(RuNBAUM, DR. ALBERT. (Digest of his Evidence.) 


M.A., M.D., M.R.C.P., and Lecturer on Chemical 
Physiology in the Liverpool University College, 
6405-6, 6481. 

Continental legislation as to food inquired into, 6407 ; 
principally in Germany and Austria, 6408; as to 
preservatives in food, 6409. 

Prussian ministerial circular totally prohibitive of 
preservatives in food, 6410; and local bye-laws 
made in the same sense. Preservatives in milk 
totally prohibited, 6411, 6413-14, 6432 ; as also in 
wines, 6411-12. Milk dealt with*on account of im- 
possibility of fixing standards for the Kingdom, 
6415 ; and because harm from use of preservatised 
milk was feared, 6433-34 ; especially as to children 
6435. Proceedings taken at Hamburg and else 
where as to preservatives in milk, 6416-17; and as 
to sodium sulphite in minced meat, 6418; the 
substance being injurious to health in small amount, 
6419-20. Germany seeking to prohibit preserva- 
tives in meat, 6423. Experiments were made as a 
basis for existing legislation, 6436-38, 6442, 6465. 
Formalin used, but very rarely found, 6439; the 
same as to salicylic acid, 6440 ; as regards milk, 6441. 
Expert evidence has been taken in Germany as to 
results following the administration of sodium 
sulphite, 6442, 6445; “even in small doses, 6447 ; 
namely, headache, diarrhcea, indigestion, and catarrh, 
6446. Found in minced meat, a food for invalids, 
from 0°08 to 0°86 per cent. ; not found in milk, 6444- 
45, 6447. Medical profession against preservatives, 
6457-58 ; on general principles, and as not knowing 
when patients were taking them, 6459. Berlin milk 
supply unpreservatised, 6459-62. Distribution in 
closed vessels, 6470-72 ; and in bottles in the smaller 
towns, 6473-74. Evidence as to preservative legis- 
lation mainly concerned with milk and minced meat, 
6466. Preservatives forbidden in beer in Germany, 

- 6467, 6469. Milk sent by rail in ice-cooled vans, 
6477, 

Copper sulphate in peas held in Germany to be harm- 
less in amount required, 6448-49, and not prohibited 
in minute quantities, 6450-51. Laws of other 
countries not known, 6452-56. 


’ Vienna has bye-laws prohibitory of preservatives in 


food, milk being especially in question, and sodium 
carbenate being included in the prohibition, 6421-22, 
6464. Ministerial decrees in Austria prohibit speci- 
fied preservatives and colouring matters, 6426-27. 
All preservatives are prohibited in milk, and 
Hungary is seeking to prohibit all preservatives, 
8428. Present action in contemplation in Austria 
not known 6429-30. In Vienna only one sample of 
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milk in one year found to be preservatised, and that 
by a large quantity of sodium carbonate, 6463. Pre- 
servatives forbidden in beer in Austria, 6468-69. 
No evidence as to use of saccharin procured, 6475. 

Switzerland prohibits borax and rus acid in 
imported meat, 6423-25. 

Preservatives should be prohibited, 4s injurious to 
cells of the system, 6476, 6478 ; in other substances 
as well as milk, and including sodium sulphite and 
boracic acid. A septic rather than antiseptic food 
should be aimed at, 6477. Digestion at times 
affected by preservatives, 6479. 

Declaration of preservatives advisable, 6480. 

Experiments on animals valuable on certain defined 
lines, monkeys being preferred to cats or dogs, 6482, 
and with positive results as to preservatives, 6488- 
90. But, weight for weight and age for age, animals 
stand unnatural food better than the human, 6482- 
83. Pig said to approximate to man in structure, 
6484-87, ; 


(Digest of 
his Evidence.) 


Professor of Physiology, King’s College, London, 
F.R.C.P., and nominee of Royal College of Surgeons, 
7525-26, 

Physiological experiments form the basis of evidence 
to be given, especially as to boron compounds and 
formaldehyde. Continuous use of antiseptics ob- 
jectionable on general principles, 7528. Even salt 
immoderately used has been injurious, 7529-30. 
Germicidal substances hostile to man in food, 
7528-30. Economy of dog more resistant than that 
of man, 7565-66 ; metabolic processes of dog and 
puppy much the same, but diet varies, 7567-68. 
Experiments of Dr. Annett not known, as_ to 
boracised kittens, 7569-70. 3 

Borax and boracic acid have caused skin eruption 
and dyspepsia, 7541-49. Borax more readily 
soluble than boracic acid, 7543. Admixtures of 
both commonly used in the form of glacialin, 7544. 
Harmfulness of continned use of borax on kidneys 
held. Mal-nutrition of infants fed on boracised 
milk instanced. Digestibility of milk interfered 
with by minute doses of borax, but not of boracic 
acid, 7545, 7548. Milk that kept good with borax 
added, went bad with a similar quantity of boracic 
acid, 7546-47. Borax a more efficient antiseptic than 
boracic acid, 7548. Liebrich’s pamphlet on the action 
of borax thought of as biassed, 7558-64. Boracic 
acid least harmful of preservatives, 7578-79. Ex- 
periments of Foster and Chittenden known ; latter 
shows boracic acid as innocuous in certain quanti- 
ties in the case of dogs, 7591-94. 

Formaldehyde a marvellous antiseptic and inhibitive 
of digestion in minute quantities, 7548. Is abso- 
lutely opposed to its use, 7572; and the indigesti- 
bility of food by its use held to be proved by ex- 
periments ¢m vitro, 7583-85. Commercial formalde- 
hyde known to be used in milk in z@pgq, 7586-88. 
Would not flavour the milk, 7589-90. 

Salicylic acid effects little known by witness, 7571. 

Prohibition of all foreign substances as admixtures in 
food to be desired, 7530, 7573-77. May be difficult, 
but is ideal, 7578. Prohibition of formaldehyde 
should be absolute, 7548, 7550, also of salicylic acid, 
a dangerous drug, 7551-53. Nitrate of potash 
should be prohibited, 7576. 

Declaration the alternative to prohibition of preserva- 
tives ; it would meet the case of idiosyncratic people, 
7532-33. Borax should be notified, 7542 ; impor- 
tant to the public generally, 7543. 

Cold storage to be preferred to preservatives for 
food, 7530-32. 

Sterilised milk not known to be harmful, 7580-82. 

Pasteurisation of milk likely to alter and render less 
digestible the proteids in milk, 7601-14, but any 
specific toxic action brought about by boiling of 
milk must be very slight, and if existing should 
have b2en discovered long ago, 7614-21. No poison- 
ing effect to be feared from re-arrangement of 
inorganic phosphates in milk, 7622-23. 

Copper accidentally in canned foods, apart from its 
use as a colouring agent, 7534-38. Harmfulness of 
copper in peas depends on quantity used, 7554. 
Copper in peas to be condemned, 7555, 7557, as a 
foreign substance, and cumulative; no copper 
normally in the human body, 7556. But no experi- 
ments made by witness, 7595-96. 
effects likely to become increasingly harmful, 7597 
7600. 


Cumulative . 
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Colouring milk caused dyspepsia in an infant, 7538. 
Better to avoid artificial dyes, 7539 ; though public 
taste known to be arbitrary, 7540. 


(Digest of his Evidence.) 


Honorary Physician to Nottingham General Hospital, 
Consulting Physician, Medical Officer of Health for 
Nottinghamshire, 2259-62. 

Boracic acid as a food preservative studied, 2263 The 
acid used in a variety of foods doubtless, 2281, and 
risk thus run by consumers, 2282. 


Dose of boracic acid for adult, 10-15 grains, and for 
infant 1-15th of that, 2270. Has prescribed it 
moderately, 2289. Intermittent medicinal dosage 
recommended, 2290, owing to very frequent com- 
plaints of discomfort caused by its maintained use, 
2291. Would not use it in nephritis, 2292-93. 
.Action on uterus not known, 2294. Has given it 
for'epilepsy ; appetite failed, 2295. Would object 
to a fever patient having any boracic acid, 2302-4. 
A medical man should know if a patient be already 
taking any boracic acid, 2305. 

Cooking would equably distribute powdered boracic 
acid in milk, 2274. 

External use made of boracie acid as a lotion and 
dressing said to have led to bad results; has not 

- himself seen any, 2283. Relatively harmless as an 

xternal drug, 2264. ’ 

Internal use of boracic acid shows it to be an irritant 
and cause of loss of appetite, 2264 ; in sickness, 
probably also in part in healthy individuals, 2265. 
Thirty grains a day taken by some persons for long 
periods with apparent impunity ; others get dis- 
comfort in a few days. Some continue drug, not- 
withstanding its unpleasant results, which come 
and go as its use is maintained or omitted, 2266. 
Use in stomach not known to have caused ill effects, 
2284. Gastric disturbance has followed its use for 
cystitis, proportion of cases not known, but from 
20 to 40 per cent., 2285-87. 

Contra-indication of boracic acid not alone in fever, 
but always save when direct benefit from the drug 
is expected, 2303. 

Prohibition of preservatives in milk might in great 
measure be absolute, if cleanliness were ensured, 
2276 ; and cold storage adopted, 2322. Dairies, &c., 
Orders need enforcement, 2323-24. 


Declaration of boracised milk impracticable, 2275. 

Preservatives increasingly in use, but not much known 
to medical men, 2277; including boracic acid, 
2296-97 ; hence results of use not generally known, 
2298, or traced, 2299. Other preservatives not 
studied, 2300-1. 

Diarrhoea in a child seven months old, held to be 
related to boracised milk, 2267 ; not a crucial case, 
2311-12. Two pints taken daily by child, 2268, and 
some 7 grains of the acid, 2269; a heavy dose for 
the child, 2270. Milk free from boracice acid sub- 
stituted, 2271, and child slowly got well, 2972. 
Effect of change of milk not studied:in other cases, 
2314-15. Such dosage could only have prejudicial 
effects, 2273. Diarrhcea read of as caused by 
boracic acid, 2288. 

Milk in children’s hospital found to contain 28°96 
grains of boracic acid per gallon. Its use disconti- 
nued, and unpreservatised milk contracted for, 2267, 
as the result of observation in one case of diarrhcea, 
2313. Decomposed milk disguised by boracic acid, 
2278. Milk should not be boracised, 2302-4, 2319. 
Milk putrid more harmful than if sweet and 
moderately boracised ; but such putrid milk would 
not be purchased, 2306.  Putridity would be 
checked and veiled by boracic acid, 2307. Both the 
acid and the ptomaines might be taken, 2308. Their 
corrective action not a reasonable assumption, 2319. 
Milk for the poor and rich in regard of guarantee 
of freedom from preservatives not on same footing, 
2310. No experience of ptomaine poisoning by 
milk, 2316-17. Boracie acid would not neutralise 
effect of ptomaines, 2318. Milk would not be 
recommended by medical men in large quantities 
unless guarantee of freedom from boracic acid were 
assured, if its use were sanctioned, 2320, with 
mischievous result from such restricted milk diet, 
2321. 

Cream increasingly in use for infants and invalids. 
Boracic acid largely used in it, 2278. Not known 
how added, 2279. Has heard of powdered particles 
being visible, 2280. 


Hanprorp, Dr. Henry. 


Fish unfit for food rendered saleable by use of boracic 
acid ; danger is marked, 2278. 
Meat, fresh, dusted with borax ; 

followed, 2280. 


evil results have 


Harris, Mr. Jonn MircHect. (Digest of his Evidence.) 


Deputy Chairman of the Bacon Curers’. Association, 
&e., 5948-50. 

Bacon of Wiltshire brand cured by Harris and Co., 
of Calne, 5951-53. Salt and saltpetre used in the 
cure, 5954, and these alone, 5955. English bacon 
trade very small compared with American trade, 
6015-17. 

Borax packing used in American and Canadian bacon 
trade, 5961. If it does not get into the meat no 
harm done, 5962. No experience of the practice, 
5964, nor of sthe trade, 5966. American bacon 
cured with salt and saltpetre and packed in borax, 
and this borax washed out over here, 5967. Borax 
not used for curing in home trade, and rarely in 
Treland, 5979. Borax- not personally objected to, 
5980. French conditions as to presence of borax in 
imported bacon not altered, 5999, as experience has 
shown recently, 6000, but rather they are stricter, 
6001. Temporary withdrawal not known of, 6014. 
Borax has no aroma, 6004-6.. Much the larger part 
of bacon coming to English consumer is borax- 
packed, 6018. 

Declaration of borax should be made, 6035, and 
would do away with present injustice to English 
bacon trade, 6036. 

Smoked bacon would not do from America, 6037-38. 
“Smokine” known, but not used by best curers, 
6039-41. 

Penetration of meat by sprinkied borax demonstrated 
by experiments, 5968-78, 6019-27. 

Price of Canadian bacon the inducement to buy it, 
but English curing of bacon greatly on the increase, 
5981-85. American bacon goes mostly to poorer 
districts, 6018. Price of bacon if borax prohibited 
would only be affected as mode of carriage increased 
in cost, 6028-33. If America and Canada charged 
English prices they would sell no bacon, 6034. 

Mild-cured bacon possible without the aid of borax, 
though perhaps nothing better known for use from 
America, 5986. It can beso produced and exported, 
6007. Injection of borax in brine very seldom made, 
and quite unnecessary, 5987. Mild-cured bacon 
was possible before preservatives came in, and trade 
now all year rdund, 6002-3. It is exported to greater 
distances than America, and in a state fit to go to 


the seller, not in a green state like the American 


exported meat, 6008-9. 

Export trade of Harris and Co, large, 5956, 5988, but 
larger part of trade is home, 5989. Dried bacon 
packed in salt, 5957, in canvas bags in dry salt in 
cases for India and the Cape, 5958-59. No oceasion 
found for borax packing, 5960. Canvas keeps out 
the salt, 5968. Method quite satisfactory, 5965. 
Bacon sent abroad is a little more salt and extra 
dry, 5990. Sent to India, Cape, China, &e., 5991-92, 
6010, to hot climates, by steamship, 5993, probably 
in cool chamber, 5994. It is packed in sie hold, 
5995-96, and is in high temperature in many cases, 
5997. No complaints received, 5998. Boracised 
bacon sent abroad from America by way of 
England, packed like English bacon, 6011-13. 


Harterstey, Mr. I. A. (Digest of his Evidence.) 


Managing Director of Aylesbury Dairy Company, 
5766-67. 

Milk supplied to Aylesbury Dairy Company from dis- 
tances up to 200 miles, 5768-70, 5846, even in 
summer, 5847, and free from preservatives, 5771-72, 
as being unnecessary, 5773-76, and from a protec- 
tionist policy many years ago perhaps, 5776. 
Stipulations as to non-use of preservatives with 
contracting farmers, 5776, 5882-83. Only 78 letters 
ofggcomplaint as to sour milk out of upwards of 
five million deliveries, 5776-77, 5875, and these 
chiefly owing to improper treatment of milk by 
customer, 5832. No difficulties of transit by rail, 
5778. Milk occasionally sent in a fish truck, 5779-80. 
Precautions adopted to secure proper milk supply 
from farmers, 5818-19, and farms inspected, .5820. 
Churns sealed during transit, 5824-26. Trade of 
Company 14 million gallons yearly, 5841-43, from 
50 farms, 5844, averaging 50 miles away, 5845. 
Some 100,000 persons supplied annually, in 14,000 
households, 5848-53, over a wide London arsa, 
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5894-95. Milk comes to Paddington and Euston, 
5896-97. Many poor-class customers, 5898. Milk 
rarely required to keep more than six hours after 
delivery to houses, 5878, or customer would scald it, 
5880. Treatment in house important gud keeping 

wer of milk, 5881, 5899. Some nursery milk de- 
ivered in bottles, 5884-86, from special farms, 5893. 
Bottled milk entails expense, 5887-88. Paris has 
bottled milk, at 6d. per quart, 5889. Copenhagen 
gets both bottled and can milk, 5890-92. 

Cooling of milk on milking insisted on, 5781, as 
essential to its keeping, 5782, 5821-24, also straining, 
5819. Water supply of farms traded with looked to 
as proper, 5827-31, also the sanitary condition of 
the farm, 5830, 5882-83, 5899-5900. Cooling of milk 
only at fault once in 1899, 5832-34. 

Pasteurised milk has little demand, 5783-84, milk 
heated to 160° F., 5785. 

Sterilised milk demand increasing, 5784. Milk heated 
to 212° F., 5785, and fairly large trade done by 
Aylesbury Dairy Company, 5786. Delivered in 
bottles, 5885. 

Cleanliness of milk churns ensured by treatment by 
Aylesbury Dairy Company before return to farmers, 
5786. 

Cream collected by Aylesbury Dairy Company in 
London, except one supply from Sussex, 5787-88. No 
preservative used, 5789, even in clotted cream, 5791, 
also made in London, 5792. Only one verbal and 
one letter of complaint of cream per 2,000, and 
20,000 quarts respectively, 5790, and less frequent 
relatively than as to Eile 5872-78. No preserva- 
tive required for Devonshire clotted cream sent to 
London, 5793. Clotted cream keeps longer than 
ordinary cream, 5794-95. Grocers sell cream because 
they can preservatise it, 5854-56. 

Butter churned by Aylesbury Dairy Company con- 
tains no preservative, 5796-97. Imported French 
butter contains a preservative, 5797. It is a factory 
butter, 5798-99. Preservatives seem necessary to 
Normandy saltless butter, 5800-1, 5835, system at 
fault, 5836. Fresh butter sales increasing, 5837, 
Company’s sale doubling in five years, 5838. Why 
not known, 5839-40. 

Margarine not dealt in by Aylesbury Dairy Co., 
5806. 

Colouring matter used by Aylesbury Dairy Co. to 
secure continuity of colour all year round, 5802, 
5804-5. Would be glad to be able to do without it, 
5802, in milk, 5815. Customers demand coloured 
milk, but little colour used in summer, 5803, and 
will have it, 5857-60. Repeated attempts to do 
without colouring milk have failed, 5861. Com- 
plaints have followed its temporary disuse, 5866-69. 
Colouring of margarine by the trade neither honest 
nor desirable, 5806-13 ; does not hurt the Company’s 
butter trade, 5814. Has no opinion to offer as to 
the colouring of cheese, 5816-17. 


Henwner, Mr. Orro. (Digest of his Evidence.) 


Public Analyst and Fellow of the Institute of 
Chemistry, 5562-63. . 

Preservatives in food extensively studied, 5564. 
Nearly always boric compounds in cream, 5584. 
Not necessary in food generally, and misleading to 
the public, 5593, 5634-35. Originally used in 
butter collected from farmers in‘small quantities, 
5595. Regulation required of quantities of pre- 
servatives permissible, 5605, in gradually diminish- 
ing amount in butter, as facilities to obviate their 
use come in, 5606. Nitrate of potash not to be 
condemned, rarely met with, 5636.. Drugs objected 
to as preservatives. Salt is a food, 5637-38. 

Boracic acid tastes butter, and public palate is getting 
seasoned thereto, 5605. The only preservative to 
be condoned in any way, .5614, and solely in butter, 
in annually diminishing quantity to vanishing 

oint, 5615. Probably three-fourths of imported 
utter preservatised, 5616-19, 5631-33. Boracic 
acid prohibited in butter used in France, 5619-22. 
Used for meats, ham, bacon, sausages, herrings, de. 
5623-27. 

~ Formalin never found in butter, 5610. As a preserva- 
tive should be prohibited, 5611. Personal experi- 
ment therewith, sqs5, resulted in illness, 5612-13. 

Milk samples largely tree from preservatives, though 
both formalin and borates found, 5576, that is in 
country milk, 5577-79. No necessity for preserva- 
tives, 5580, 5607. Milk of a large London dairy 
company free from all preservatives, 5581. Pre- 
servatives in milk should be prohibited, 5608. 
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Cream as sold by milkmen rarely preservatised, 5576, 
5581. Cream from grocers almost always preserva- 
tised, 5582-83, always boric compounds, in many 
cases 56 grains per lb., 5584. Grocers’ trade in 
cream calls for preservatives, 5585-88, and induces 
them to use them, 5589-91, and mislead the public 
as to keeping quality of cream, 5592. 

Butter samples numerously examined for preserva- 
tives, 5564, and 90 per cent. contained them, 5565, 
always boric compounds from very small quantity 
to 1 per cent., 5566. Butter which reaches the con- 
sumer Noes needs no preservative, 5594-95. Bulk 
of fresh butter goes to better class, 5596-98. 
Demand for saltless butter may have to do with 
use of preservatives, 5599-5600 ; but some butter, 
eps Danish, free from preservatives, and practically 
also from salt, 5600-1. Danish butters good, and 
command a high price, 5602, and no difficulty arises 
in vending them, 5603. 

Margarine requires no preservative, 5599, 5603. No 
need for boracic acid, 5604. 

Prohibition of preservatives in milk should be abso- 
lute, 5608, and preferred as to butter, but deemed 
difficult, 5609. 

Colouring matter much used in South England 
butter, some uncoloured in Midlands, 5567. 
Aniline colour now much used, in very small 
quantity, 5568-69, not sufficient to harm, 5570. 
Martius’ yellow never detected, 5571. London 
milk almost invariably coloured, 5572, 5574-75. 
Deceptive practice, but universal, 5873. 

Copper in peas a poison, perhaps not injurious in 
quantities used, but use fraudulent and should be 
prohibited, 5628 ; limit of safety not so easily over- 
stepped as with some poisons, 5629, but copper 
sulphate has a point where it becomes distinctly 
poisonous, 5630. 


Hint, Dr. AtrreD. (Digest of his Evidence.) 


Medical Officer of Health and Public Analyst of 
Birmingham ; represents the Incorporated Society 
of Medical Officers of Health, 2325-27. 

Analyses made of various kinds of food, 2330-31. In 
1896-99 20 per cent. contained preservatives, 2385. 
Milk samples from 1896 to 1899 in 9 per cent. of 
number contained either boracic acid or formic 
aldehyde, 2332, 2385, 2461-63. Quantitative analyses 
made, 2333. Of milk samples in 1896 there were 
83 per cent. boracised, 2334. Boracic acid de- 
creasingly used, and formic aldehyde increasingly 
used, 2340, 2383-84. Of milk samples from farmers 
2 per cent. contained preservatives, 2341. Milk most 
frequently preservatised in summer, 2343, 2389-93. 
Same sample foand to contain boracic acid and 
formic aldehyde, 2381-82. Use of boracic acid may 
have reference to supply and demand, 2394-96. 
Preservatised samples most frequently adulterated, 
2397-98. Watered milk does not need a preserva- 
tive more than other milks, 2399, 2400. Old milks 
naturally would be preservatised, 2401-4, and fraud 
perpetrated therefore, 2405-8, and danger arise by 
decomposition, 2409. Lower classes most likely to 
get preservatised milk, 2450. Incipient harmful 
changes in milk not perceptible to taste or smell, 
2467-69. People will drink milk slightly sour, 2471. 
“ Fresh ” milk is milk recently from the cow, 2502-3, 
and unpreservatised, 2504, Preservative chemicals 
in milk disapproved of by the Society of Medical 

Officers of Health, 2522. 

Butter samples to 28 per cent. in 1896-99 contained 
boracic acid ; 31 per cent. in March quarter, 23 per 
cent. from April to September, 2344, 2385 ; latter 
by reason of fresh butter being in summer use, 
2345-48, and locality of supply, 2472-74. Birming- 
ham summer supply largely local, 2472, and in 
winter Continental, 2474. Australian butter con- 
tains no preservative, 2475-77. It comes in cold 
store, 2478. “Fresh” butter is unsalted butter, 
2507, and may be months old, 2508-11, and custo- 
mers still be unprejudiced by the title, 2512-14. 

Margarine samples to 84 per cent. contained boracic 
acid, 2349, 2385. Why, not known, 2388. Re- 
mainder free from all preservatives, 2350. Often 
sold as butter, 2351. 

Meat foods to 64 per cent. contained boracic acid, 
from 10 to 45 grains per lb., 2352-53, 2385, 2410-14. 
Acid mostly was intimately distributed, 2357. 
Quantity did not vary greatly, 2358. It might 
be visible, 2359-60. Taste would reveal it, 2361. 

Miscellaneous food samples, cream, jam, vinegar, to 
33 per cent. contained boracic acid. or salicylic acid, 
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2362-63, 2385; 9 samples boracic acid, and 12 
salicylic acid. Thick cream, 5 samples ; 4 boracised, 
and 1 salicylised ; 3 clotted cream all boracised ; of 
il skimmed milk, 1 boracised ; of 12 malt vinegar, 
1 boracised ; of 6 jams, 5 salicylised ; of 12 sherry, 
1 weak in alcohol, salicylised ; of 11 ipecacuanha 
wine, 5 salicylised, 2364. Latter therefore not pure, 
2365 ; a serious offence, leading in Wolverhampton 
to prosecution, 2366. No prosecutions in Birming- 
ham on this score, 2425-35. Proportion of salicylic 
acid not known. Cream contained 24 and 42 grains 
of boracic acid per lb. Separated milk, 28 grains 
per gallon ; malt vinegar, 14 grains per gallon, 2367. 
All samples taken in Birmingham, 2369-70. 

Ham and bacon boracised by external rubbing or 
laying on, 2354. Samples examined as retailed, 2355. 
Boracic acid pervaded the whole ham, but most 
was outside, 2356-57. 

Boracic acid found in 1896 in from 21 to 126 grains 
per gallon of milk, 2334. Various reasons for 
differences ; carelessness, mixture, addition in solu- 
tion, and in powder, 2335. Added generally by 
wholesale purveyor, 2336, farmer, or middleman, 
2337. Three separate additions may be made, 
2338. Poisoning by the acid not known, 2415. 
This acid most frequent preservative in foods ‘de- 
composed and also preservatised, 2436-40. A day’s 
visit to Birmingham might result in more than a 
maximum Pharmacopceal dose (45 grains) of borax 
in food consumed, 2456-57, plus a like medicinal 
dose, 2458-59. Indiscriminate treatment of food 
with borax hampers the medical profession in the 
treatment of patients, 2460. 

Formic aldehyde present in milk yoq599 t0 todooo- 
Often believed to be tooo, 2333. A dangerous 
eis eh iat 2342, 2418-20, 2443. Never used for 

utter, 2350, 2439. Stronger than boracic acid ; 
used in smaller amounts, 2386; and more 
efficacious, 2441-42. Injurious effects not known, 
2387, 2416-17. 

Benzoic acid or salicylic acid never found in butter, 
2351. Poisoning by latter acid not known, 
2416-17. 

Prohibition of preservatives ; no general action taken 
by Birmingham Town Council, 2328, or to regulate 
their use, 2329. Prohibition absolute as to milk in 
New York State, 2452-53; also in Belgium and 
Austro-Hungary, and parts of Switzerland, 2454. 
The same feasible for Birmingham, 2455. 
Boracic acid unnecessary in milk, 2461-66, 
2470. Use of preservatives should be prohibited 
by law, 2499-2500, 2506 ; use disapproved of by 
Society of Medical Officers of Health, 2522. 

Declaration should be made of addition to, and 
quantity of preservatives in milk, 2505, and indeed 
in all foods, 2522. 

Cold a better preservative than drugs or minerals 
2500-1. 

Prosecutions for boracised milk successfully under- 
taken, 2341. Also as to butter, 2367. Not taken 
against wholesale dealer, 2368. On ground of 
injury to health of preservatives, very difficult, 
9424-32, 

Physiological effects of boracic acid marked and hurt- 
ful, even fatal. Use of drug requires regulation, 
2339. Inconvenience from use of preservatives in 
food has arisen on many occasions, 2372. Hearsay 
instances quoted, 2373, but none known personally, 
2423. Injury has followed internal use of the drug, 
2421-22. Preservatives prejudicial to digestive pro- 
cesses, 2511, 2515-17. Haphazard administration 
most dangerous, 2518. 

Diarrhoea thought of in relation with boracic acid in 
milk, 2374, 2448-49. Causal relationship not 
studied, 2375, 2447, or traced, 2445-46. Investiga- 
tion would he difficult, 2376. Podr people most 
liable to diarrhoea, 2377, and to get boracised milk, 
2378-80. Several causes of diarrhoea can always be 
found, 2444, The disease increases in the ratio of 
poverty, and among the class getting most pre: 
servatised milk, 2450-51. 

Colouring matters studied a little, 2479-80 ; preserved 
vegetables, mostly free from colourings, 2481-82. 
Those not coppered less green, 2483. Health should 
not be sacrificed to colourings, 2483. Sulphate of 
copper injurious colouring agent ; a harmless colour 
should be employed. Pickles not coloured, 2484. 
Aniline colours used in milk at times, and at one 
time in spurious Demerara sugar. Also annatto in 
milk, an poet hy turmeric. Chromate of lead not 
now used, but used to be’ found in confectionery 
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2485-86. Confectionery and milk colourings now 
harmless. Milkin Birmingham vended by one man 
with yellow coloured water in cart, 2487-88. No 
roceedings feasible, 2489-91. None taken in 
irmingham as to coloured peas, 2492-93. No ex- 
perience as to legal dealings with injurious colour- 
ings, 2494-95. Specified metallic colouring matters 
prohibited in certain countries, as Belgium and 
France, 2496, and should be so at home, 2497-98. 


Hops, Dr: E. (Digest of his Evidence.) 


Medical Officer of Health for Liverpool, 6821. 

Preserving of food to be desired and waste prevented, 
6822-23. Cold storage and chemical preservatives 
two known means of preserving food, 6824. Copen- 
hagen system of Sid storage, 6824, not applicable 
here by reason of cost of ice and cost of inaugura- 
tion, 6825. System failed in Liverpool ; doubtless 
it has had some success in Manchester, 6826. The 
Copenhagen plan is worked by block‘ice, 6827. 

Preservatives’ becoming more common in every-day 
articles of food, 6840. Same objection does not lie 
as with milk and cream, 6841. Food preservatised 
may be dirty and contaminated and yet sterile, 
6867-69. 

Milk kept sweet for some time by a limited applica- 
tion of cold ; preservatives seldom found in Liver- 
pool milk samples, 6828. No necessity for chemical 
preservatives in milk, 6829, 6837, 6839. Vendors 
say public want them, 6838. This is not so, 6839, 
6864. Liverpool milk supply comes from a radius 
of some 50 miles, 6831-33. beNility of milk claimed 
as regards milk rendered sterile by chemical pre- 
servatives, a false claim, 6870-75. Milk at 
Liverpool hospital very frequently analysed, 6884, 
for preservatives, including nature and amount 
6885-87, 6889-90. Milk should contain no preserva- 
tives, 6888, 6891, especially in fever hospitals, as 
digestive processes are thereby interfered with, 
6892. Physician should know composition of milk 
taken by a patient, 6894. He might stultify him- 
self, 6895. Milk supply of large town needs no 
preservative, 6896, nor refrigeration, 6897. 

Cream more commonly preservatised than milk, 
6834, and sold both by dairymen and grocers, 
6836. Preservatives not necessary, 6835, and not 
‘approved by medical authorities, 6837. 

Borax dusted over pork coming in large and increasing 
quantity from America: procedure not deemed 
objectionable, 6878. Boracising of fish given up, 
6915, because flavour was destroyed, 6916. Bora- 
cising of oysters not known, 6919. Oysters having 
38 grains of boracie acid to the lb. objected to, 
6920-21. 

Salicylic acid found, 150 grains to a gallon of wine, 
6923, some 19 grains per pint, 6924. This would 
with other such things upset children, 6925, but is 
not a serious matter of itself, 6927-28. British wines 
in question, 6926. 

Sulphite of sodium in meat heard of, 6913, but not 
inquired about, 6914. 

Formalin heard of as used for fish, 6917, but not 
inquired about, 6918. ; 

Jam unequally preservatised with salicylic acid ; 
some has none, and some ten times that of others 
containing the acid, 6843. None necessary, 6844. 
Manufacturers probably ignorantly reckless, 6845. 

Egg powders are baking powders ; one such powder 
is prepared with dried egg, 6853 ; some are not egg 
powders at all, yet are used by some persons as 
food for children, 6854, 6859-62. Some labelled as 
not made from eggs, 6855, as the result of a prose- 
cution, 6856-58. Powders are coloured to simulate 
egg-colouring, 6863, 6865-66. Egg powders looked 
upon by vendors as naturally eggless, 6864. 

Indiscriminate and reckless use of preservatives 
objectionable ; 150 grains of salicylic acid found 
per gallon of British wine, 6842, 6923. 

Sterilisation preferred as an alternative to chemical 
preservatives, 6899. Infantile scurvy never heard 
of in association with sterilisation, 6900-1. Evi- 
dence to the contrary as to sterilised humanised 
milk, 6902-7. , 

Harm may accrue to young infants by use of pre- 
servatised milk, by way of retarded digestion. 
Kitten experiments demonstrate harm by boracised 
and formalised milk, 6830. A case of illness in a 
child by one day’s boracised milk diet, 6841, 6910-12. 
Very serious harm will result to infants if the 
“humanised” milk now sold as pure milk is pre 
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servatised, 6879, and this may result despite practic- 
able precautions, 6880-83. Harm looked for if 
boracic acid administered in scarlet fever and 
kidney disease, 6893. Harm to infants from pre- 
servatives difficult to trace, 6908-9. Relation of 
preservatives to infantile diarrhcea not traced, 
6922. 

eclaration of preservative, amount and nature and 
date of addition should be made in all cases, 
6867. 


Prohibition of preservatives in milk desired, 6888. 


Need not dislocate the trade, 6898. 


Proceedings have elicited defence that preservatives 


as used are not a danger to health. Witness 
disagrees. Another defence has been their use as 
medicines ; but the argument is absurd, and the 
administration of drugs in such manner is most 
objectionable, 6846. 


Trained inspectors necessary for the obtaining of 


average samples of food, 6875-77. 


Colouring matters sometimes ornamental and harm- 


C 


less. Commonest used for sausages described, 
6847-48. “Smokene” also described, 6849. Use 
fraudulent, 6849-51. Glucose and treacle sold as 
syrup also fraudulent, and burnt sugar and dilute 
acetic acid when sold as vinegar, 6851. Latter not 
injurious. Colouring matters conceal staleness, in- 
feriority, and dirt, 6852. Colourings of “egg- 
powders” fraudulent, 6863, 6866. 

opper not uncommon in bottled peas, fruits, and 
vegetables ; $ grain to a lb. deemed by trade neces- 
sary to green the peas, 6929. Copper as found in 
peas held to be soluble in human economy, 6930, on 
eminent hearsay evidence, 6931. Uneasiness and 
indigestion have resulted from coppered peas, 6932. 


Hupson, Mr. James. (Digest of his Evidence.) 


(Appears on behalf of the Butter Association.) 


‘Chairman of Messrs. Hudson Brothers, provision 
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merchants, 489-90. 

utter trade has seen many changes during last 50 
years, 492; all butter heavily salted years back, 
especially Irish butter ; such butter not now sale- 
able, and no necessity for it since preservatives came 
into use, 493-94. Any overstock of butter is cold- 
stored, and never spoils, 548. Cold storage in 
vogue for past five years, 553. Factories consign 
the butter to London, 495, with added preserva- 
tives, 496. 

olonial, Irish, and Normandy butter principally dealt 
with ; no complaints of Normandy butter, 501-2. 
New Zealand butter from cold storage quite fresh 
and sweet, 504. Canadian butter has been kept 
three months, 549-50, when preservatives in use, 
551. No complaints of butter turning off as for- 
merly, 551-52. 


Danish butter but little traded in of late, 502 ; it does 


not keep as well as Colonial or Normandy or Irish 
butter, 503-4; sale probably decreasing, 538 ; has 
not sold it for two years, 539-40 ; good firms use 
Colonial and Irish butter in its place during winter, 
541. 


Irish butter trade increasing, 538 ; has increased 200 


per cent. during recent years, 542-44. 


Bacon and ham smoked on arrival in green state, and 
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any preservatives washed off, 506-8. 
reservatives not added to butter by Hudson 
Brothers, 492, 546; one half per cent. put in by 
factories sufficient, 492, and never exceeded, 499 ; 
butter so treated used for years, 500 ; one per cent. 
or over could be detected, 497, by the flat taste, 498, 
spoiling the flavour of the butter, 500. _ Butter 
taken out of cold store would turn at once if no 
reservative had been used, 555. Preservatives 
Bit little used in English bacon and ham, but used 
in American products, 505. Their use tends to 
increased consumption of produce, 517-18. 


Prohibition of preservatives would affect both pro- 


ducer and consumer, 501; and injure the Irish and 
foreign trade, 504, Prohibition by France of 
American bacon and ham wherewith preservatives 
had been used, carried out and also withdrawn in 
1899, 505, 523. Prohibition would stop the sale of 
cream, 515, and of Irish butter, 538. 


Boracic acid, of one quarter per cent., in cream will 


keep it some four to six days, 515, 526-30 ; useful 
for keeping fresh meat and game, by sprinkling, 


518-19, and does not penetrate, 520. 
France strict as to use of preservatives and colourings, 


521-22. 
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Proceedings against Hudson Brothers on account of 
boracic acid in cream, 509-11; 16 grains to the $l|b., 
or about one quarter per cent., 512-13. 

Cream unpreservatised will not keep a day in summer, 
515 ; more than one half per cent. of boracie acid 
unnecessary, 526-27. 

Colouring matter used in butter in winter only, 531 ; 
used in cheese unnecessarily, save to meet public 
demand, 533 ; annatto said to be thus used, 534-36. 

Saltpetre used for colouring bacon and hams, 508. 


Hurcutson, Dr. Rosert. (Digest of his Evidence.) 


Assistant Physician at the London Hospital, and 
represents Great Ormond Street Hospital, 6691- 


92. 

Boracic acid taken by witness, 20 grains a day, for a 
fortnight continuously on full stomach produced no 
observed ill effects at all, 6693-94, 6696-97. If 
witness has a weak spot it is his stomach, 6695. 
Also 5-grain doses twice daily of borax and_boracic 
acid solution, 24 grains of each, for the same period 
had no ill results, 6698-6700, 6712. Inference that 
boracic acid and borax as used in milk consumed 
by an adult would be harmless to an average 
healthy man, 6701. Boracic acid excreted by the 
kidneys, 6706. Would not like to take 80 grains as 
a dose, 6713, even with a pint of tnilk, 6714. 

Formalin pretty largely used, 6740. A local irritant, 
6741. Small quantity only required to preserve 
milk, 6742. 

Benzoic acid irritating when swallowed, 6743, in 5 to 
10-grain doses, 6744, on an empty stomach, 6745, in 
single doses daily, 6746. Frequently prescribed 
for septic conditions of urine, 6747. No local 
stomachic irritation noticed when it was prescribed, 
6748. 

Contra-indication of borax in kidney disease not a 
matter on which would like to express an opinion, 
6705. Effect on diseased kidney thought of as 
small, 6707. No information on the point, 6708. 
No specific effect in pregnancy known, 6709-11. 

Contra-indication of salicylic acid in cardiac affec 
tions, 6737, and perhaps in acute nephritis, 6738 
Probably dangerous in acute forms only of kidney 
disease, 6739. 

Harmful results of continued use of borax or horacic 
acid read of, 6702. No bad effects noticed when 

‘borax used for short period for epilepsy, 6703. It 
was mixed with bromide; not known which did 
the good, 6704. Might be dangerous to children to 
take 30 grains daily in milk, 6715-16. Would not 
like to administer 80 grains of boracic acid in a pint 
of milk, but could not say it would produce ill 
results on gastric cells, 6753-54. Leibreich’s ex- 
periments known as to borax, boracie acid, and 
formalin, 6755, showing surprisingly little local 
effect on lower animals, 6756, adult dogs chiefly, 
6757, and inference on puppies cannot be inferred 
therefrom, 6758. 

Preservatives not thought of as likely to veil decom- 
position in milk, 6717-18. Preservatives are of use 
in the interests of public health, 6719, 6768. Less 
harmful than sour milk, 6720-21, or bad food, 6749- 
50, especially milk, 6751-52. Indiscriminate use 
should be remedied, 6722, 6749. Standardising of 
preservatives desired, 6723. Moderate use of pre- 
servatives to be thought of as lessening risk of 
diarrheea by bad milk, 6769. Diarrhoea not 
attributed to boracic acid in milk, 6770, rather to 
lack of sufficient preservative to keep milk from 
going bad, 6771. All diarrhcea in children not due 
to bad milk, 6772-73. Diarrhcea should be decreas- 
ing by use of preservatives, 6782. Not known if it 
be so, 6783. 

Tdiosynerasy probably not of much account gwd pre- 
servatives, 6749-50. 

Medical profession do not regard preservatives in 
food seriously, 6727, nor do the hospitals, 6728. 
Physician’s practice not stultified by preservatised 
milk, 6729, unless boracic acid were both prescribed 
and also in the patient’s milk, 6730, as also with 
salicylic acid, 6731. Medical profession affected in 
this sense, 6732-35. The uncontrolled use of pre- 
servatives would be a bad thing from medical men’s 
point of view, 6736. 

Milk ideally should be sterilised or pasteurised and 
unpreservatised, 6723, 6760. Sterilised milk has 
advantages for children, 6724-25. Pasteurisation 
would be of great good as a garmicide, 6726. But 
borax or boracic acid, or both mixed in quantity 
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just sufficing to preserve milk would probably be 

armless to the majority of people up to four or five 

ints daily, 6759. Storage of unpreservatised milk 
in the houses of the peor may lead to its going bad 
before consumption, 6761, 6763-66. Exceedingly 
difficult to get poorer class to properly house milk, 
6762. Uncleanliness of dairies arising from use of 

reservatives should be met by inspection, 6767. 
Flospitals get milk from good companies, 6774, and 
some have analyses made from time to time, 6775. 
Details of milk contracts not known to hospital 
medical staff, 6776-79. There can be no objection 
to contracts, 6780, and reasonable to exclude pre- 
servatives in the contracts, 6781. 


Jonss, Dr. J. Howarp. (Digest of his evidence.) 
Medical Officer of Health of Newport (Mon.) County 


Borough, 1307. 


Butter can be shipped for long distances without the 


aid of preservatives, 1309, as from Australia and 
Denmark, 1315, 1339-41. Samples found to con- 
tain 0°71, 0°74, and 1°3 per cent. of boracic acid, 
1309. Limits of use of boracic acid in butter not 
determined, 1310, 1312, 1385. Such percentage as 
that last named would probably result in proceed- 
ings being taken, 1311, as it did successfully at 
Pontypool, 1320. Percentage considered by bench 
to be injurious to health, 1321. It was over 
90 grains per lb., 1322. Butter now consumed 
quickly, 1342-43, local butter within a week, 1344- 
46. Preservatives unnecessary, 1361. Has known 
rancid butter to contain a preservative, 1363-64, 
1378-84. Newport butter supply is local, and Irish, 
and Danish, 1400. 


Milk can be kept sweet long enough for distribution 


without preservatives, 1309. Newport’s milk supply 
local, 1399. The presence of preservatives would 
be an occasion for proceedings, 1405, formalin being 
excepted on account of likelihood of losing the case, 
1408-11. 


Boracie acid objected to altogether in milk, and un- 


known to consumer in other articles of food, 1313. 
No experience of ill-effects, 1314, 1316. Case of 
alleged ill-effects in person of a delicate lady, 1317- 
19, 1323-27, 1349-60, 1386-90. Boracic acid poison- 
ing produces diarrhoea and vomiting, 1332; low tem- 
perature, 1333-35 ; and may much resemble chronic 
ptomaine poisoning, 1336; boracic acid would 


retard commenced decomposition in milk, 1366-68, — 


1374-75; and might prevent it being detected, 1369 ; 
but would not mask decomposed milk, 1370-73; but 
1 in 30 would wholly retard decomposition, 1376-77. 
Newport pork butchers used to use 4 ozs. of borax 
preservative to 40 lbs. of meat, 1395-97 ; prepara- 
tion called Glacialine, 1398. 


Preservatives a source of unnecessary danger in milk, 


especially to infants and invalids, and a direct 
encouragement to neglect of measures of cleanli- 
ness, 1309, 1362, 13865; prohibited in milk and in 
appreciable quantity in butter, creams, prepared 
meats, and other articles of food ‘under pain of 
penalty, in Newport (Mon.), 1309; great reduction 
in sale of boracic acid followed, 1391, 1395 ; and 
other forms of preservatives grew in demand, 
1392-94 ; “Schering’s Formalin Solution” being 
widely advertised, 1393. 


Putrefaction in food known to cause illness, 1328 ; 


symptoms unlike those of boracic acid poisoning, 
1329-30 ; save when chronic ptomaine poisoning 
occurs, 1336. 


Food sampling in Newport not large, 100 samples per 


annum, 1401-4, 1406. 


Colouring matters not troubled about, 1407. 


Kaye, Dr. Jas. Ropert. (Digest of his Evidence.) 
M.D., D.P.H., Medical Officer of Health of West 


Riding of Yorkshire, Fellow of the Chemical Society, 
&e., 5432-36, 5464. 


Preservatives in milk and butter recently and specially 


studied as regards West Riding, with a population 
of over one million persons, 5437-42, and investiga- 
tion to be continued, 5496. No proceedings taken, 
5443, by reason of appointment of present Com- 
mittee, 5463. Preservatives increasingly in use and 
found in milk, meat, and tripe, 5444 A list of five 
preservatives and data concerning their use were 
handed in, 5455 (App. No. 30). All compounds of 
borax and boracic acid, or pure boracic acid, 5456- 
57. Preservatives feck lesa used by dredgers ; cow 


carcases known to be dredged all over, 5462. Pre- 
servatives fairly generally used throughout the 
country, but less among co-operative societies doing 
a quick trade, 5473. Use of preservatives known 
as general during past seven years, 54 2 Present 
knowledge of extent of use not very great 5495, but 
hope held of further information resulting from 
prolonged inquiry, especially as to seasonal use, 
5496-97. 

Boracic acid as a preservative deleterious, 5502. Dan- 
gerous to take 54 grains, 5506. Presumptive 
evidence obtains as to prejudicial effects of the acid, - 
5513. 

Mortality of infants in third quarter of the year put 
down in part to large use of preservatised milk 
during the hot months, 5466-72. Infantile diarrhcea 
mortality always excessive in third quarter, 5474-76, 
5481, and preservatised milk thought of as a factor 
in preventing fall in such third quarter mortality, 
5477-78, 5484, but some improvement to be looked 
for as regards towns purveying unpreservatised milk 
if thesis be true, 5485-88, but some cause operating 
prior to use of preservatives, 5482-83, and perhaps 
decomposed nie 5484, 5492. Diarrhoea may be 
produced by changes in milk, resulting from con 
tained preservatives, 5493-94. Tinned milks not 
regarded as a prime factor, 5535-37, but they play 
their part, 5538-42. Diarrhcea caused by borax ad- 
ministered as a drug to children, 5503-4. Dosage 
not known, 5505. Conditions surrounding child-life 
tend to diarrhoea, specially in the third quarter, 
5543-46. Boracic acid a greater cause than tabes 
mesenterica, 5553-56. Diarrhcea mortality-curves 
of Continental cities vending unpreservatised milk 
tend to show lower infantile rate, 5557-58. 

Infants and invalids should not be subjected to in- 
discriminate use of preservatives in food, 5509-12. 
Actual evidence of harm is not great-; but there is 
such, and certainly presumptive evidence as to 
boracic acid, 5513. 

Physiological experiments point to injurious effects of 
preservatives, 5514-15, especially as’ to formalin, 
5516-17. Preservatives to be effective must in- 
juriously affect human delicate digestive organs, 
5518, 5547-52. _ Boracie acid as a drug, and as a 
preservative daily in use, very different, 5552. 

Milk largely treated with boracic acid or formalin in 
summer but free in winter, 5444-46; the same true 
of preservatives generally, 5489. Vendors declare 
preservatives to be necessary, 5447. Preservatives 
unnecessary in dairy produce, 5448-50, 5519, and un 
desirable, 5451, and a cloak for dirt, 5519-20. 
Adulterated milk most preservatised, 5458, and 
poor most likely to get such milk, 5490. Has 
found 20 grains of boracic acid in a sample of milk, 
5459-61 ; probably the result of repeated dosage, 
5462. Stale milk sold by aid of preservatives, 5498- 
5501. Suckling declining in West Riding, 5527. 
Use of tinned milk increasing, 5528-30, and used all 
year round, 5533-34, but general absence of preser- 
vatives therefrom not known, though not held im- 
probable, 5531-32. 

Cooling of milk increasing in West Riding, 5521-23. 
All farms should have proper water supply, 5524-26. 

Order as to Dairies, Cowsheds, &c., indifferently en- 
forced, 5452. Preservatives abet evasion of regula- 
tions, 5453-54. insanitary conditions affect milk, 
5479-80. 

Meanliness at a discount by use of preservatives, 
5454. Dirt cloaked thereby, 5519-20. 

Refrigeration, sterilisation, and pasteurisation on 
different footing to preservatives in milk, 5499-5502. 
Recommends sterilisation of milk, 5559. Doubts 
its indigestibility, 5560. Growing in use in Ripon, 
5561, 

Butter preservatised with 0°77 per cent. of boracic 
acid. Adulterated butters most frequently preser- 
vatised, 5458. Daily dosage of boracic acid in 
butter not likely to be large, 5507-8. 


Keuirr, Mr. Joun. (Digest of his evidence.) 


Appears on behalf of the Grocers’ Federation, a body 
of 13,000 members, 1-2. ; 

Has found no opposition to the use of borax asa pre- 
servative, 7; does not know the difference be- 
tween borax and boracic acid, 10, 25; borax used 
with bacon packed in boxes, and dusted on bacon 
to prevent fly-blow and absorb moisture, 11, 12, 23 ; 
borax thus used for last 20-25 years, 13-14; bacon 
thus treated in increasing quantity, in place of 
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very salty American bacon, 15, 29, 33-35. Bacon, 
formerly cured in America and packed in salt; 
salt could not be extracted even by steeping; 
complaints arose as to excessive saltness; bacon 
now cured, and salt washed off, and borax dusted 
over it, 15; saltness thus reduced and slimy con- 
dition obviated, 15, 73-74; bacon still cured with 
salt and saltpetre, 16. Borax does not cure, 17, 
20; nor saturate the meat, and penetrates very 
slightly if at all, 17-18, 36-38; bacon of to-day 
better alike for dealer and consumer than ever 
before, 19. Irish and Danish cured bacon was 
formerly too salty, especially in the “pocket” ; 
shoulders formerly nearly unsaleable ; this now 
altered, 21, 65-67 ; people will not now eat salty 
meat, 29, 31. 

“Borax used in the form of boron, a preparation of a 
nature drier than borax, and a quicker absorbent 
of moisture, 24 ; boracic acid not a trade term, 25. 

No other form of treatment of hams than by dusting 
and packing with borax known; some American 
hams are pickled, but nature of pickle not known, 
26; no suspicion of any preservative thus being 
used, 26-28. 

Prohibition of borax preparations in ham would be 
serious in the absence of other equally good pre- 
servatives, 30; people will not eat salty meat, 31; one 
result would be that the trade would try and cure 
bacon that would not keep in Ireland, 32. 

Tainted bacon much less frequent since preservative 
used, and no market now for such meat, as formerly, 
39; fly-blown bacon, which used to cause loss in 
summer, rarely seen now ; fly-blow only seen where 
meat is moist, 41 ; tainted bacon once marketable 
and in demand, 52; tainted bacon is bacon not 
sweet, 53; and was obtainable at cheaper rate, 
54 ; but was preferred even apart from price, 55. 

American hams kept in boxes with borax from three 
to six weeks, 57, 59, 63 ; borax washed off only in 
retailers’ hands, 58, 62, and a great deal of the meat 
then sold within a week, 60. 

Borax put on hams in process of packing, 61. 

Bacon cured before borax is used ; bacon hung up and 
dried after borax washed off; boron used generally 
in summer on this hung bacon, 64. 

Trish and Danish bacon sprinkled with borax only on 
the shoulder portion ; sides do not need sprinkling 
owing to short voyage, 68-69 ; hams generally cured 
with the sides, 70; no preservative detected on 
Danish hams, and but little if any used, 69-72. 

Trish bacon cured like Danish 20 to 30 years ago ; but 
borax now used to prevent slimy condition of meat, 
73-74. Danish method an improvement on Irish 
mode of curing, 75. 

Butter heavily salted not now saleable. Salt in excess 
in butter just as injurious as borax ; borax in excess 
would impart an unpleasant flavour to butter, 43. 

Butter chiefly from Denmark, and secondary qualities 
from Ireland, 44 ; witness has never bought Colonial 
butter, 49. ’ : 

Danish butter remarkably good, and keeps better 
than English butter, 45-47. Witness not aware 
that any preservatives are used in it, 45, 49. 

Use of preservatives in butter not within know- 
ledge of witness, 50, 

Provisions now used generally in a fresh state, 56. 


Lone, Mr. JAMES. (Digest of his Evidence.) 


Professor of Dairying, Member of the Centra. 
Chamber of Agriculture, which he represents, 
4565-69. 

Preservatives not needed for dairy traffic, 4571, 
4677-78. Used promiscuously, and 56 grains per 
gallon known, 4579, and also sth of oz. per gallon, 
4580-81. 

Milk trade does not call for preservatives, 4570 74. 
Separators introduced in some parts of Devonshire, 
4594. Milk repeatedly preservatised, 4604-11, 
though this is denied, 4612. Milk sent to London 
by witness from Hampshire and Hertfordshire, 
4611-13. 

Keeping quality of milk depends on many phases of 
cleanliness, 4588. 

Cooling of milk well enables it to be kept 24 to 36 
hours in hottest weather, 4577, that is, cooled below 
60° F., 4578. Milk kept at 60° F. for first 12 hours 
will keep 36 hours in all in hottest weather, 4582- 
84. Milk cooled from 55° to 60° F. kept 36 to 48 
hours, being scalded in sultry weather, 4588 93. 
Imperfect cooling has led to return of milk to 
witness, 4611. 


Loven, Mr. ARTHUR 8. 
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Cleanliness essential to the keeping of milk, 4578. 
Four ounces of slime taken by heavy milk drinker 
per annum, 4579, 4691-95. Dirt masked by pre- 
servatives, 4671, 4695, which put a premium on good 
dairying, 4677. 

Pasteurisation of all milk effected by one large 
dealer, 4585-88. 

Sterilisation practised by witness, 4594; on small 
scale, 4599, but in places on a very large scale, 
4600 ; process described, 4595-98. Bottle Weeeitie 
is a trouble, 4601. Bottled milk used in Switzer- 
land, 4602. Milk cannot be tampered with in 
transit, 4603, and delivery is less frequently needed, 
4604. Cleansing of bottles more difficult than of 
cans, 4697-4701, unless daily service in question, 
4702. Bottling of milk on a large scale need not 
raise the price, 4707-9. 

Butter from Denmark unpreservatised fetches a 
higher price than preservatised French butter, 
4629-42, 4672-76. Slightly salted butter is “ fresh” 
butter in the market, 4642. Moisture in Irish 
butter same as in good butter, 4644. Factory and 
creamery butter not discriminated, 4645-57. 
Using Danish methods, Ireland could turn ont 
equally good butter. People do not want pre- 
servatised butter, 4658. Tuberculosis has nothing 
to do with Danish dairying system, 4670-71. Pre- 
servatised butter insipid, 4671. 

Keeping power of well-made butter without —pre- 
servatives keeps it for six weeks, 4642. Neither 
pasture nor manufacture held to render Irish butter 
inferior to Danish in keeping power, 4644. Danish 
butter is from qmilk practically sterilised, and then 
re-inoculated by flavour germs, tending to keep it 
sweet, 4667. 

Flavour of Danish butter not lost by pasteurisation, 
but not so fine as English prime butter, 4668, and 
cannot be made so fine, 4669. 

Inspection of farms made in Denmark, 4665-67. 

Bacon in Ireland not preservatised, 4658. Restriction 
on use of borax packing would hamper Trans- 
atlantic trade, 4659, unless cold chambers used, 
4660. 

Fruit preserved in bottles without any preservative, 
4663, but colour goes off somewhat, 4664. 

Boracic acid objected to in food, 4661-63. 

Injurious effects of preservatives on digestion in- 
ferred, 4579. Salicylic acid held to arrest peptic 
digestion, and heavily boracised milk, 210 grains 
per gallon, to be injurious to a milk drinker, 4613, 
4696. Illness alleged to be caused by preservatised 
milk, 4615-26. Preservative drugs in food objected 
to, 4627. Good deal of injury by preservatised food 
suspected, 4628. 

Prohibition of preservatives in milk would not restrict 
supply, 4572. Prohibition of preservatives should 
be enforced as regards substances, the effect of 
which upon infants and invalids is not known, 
4689. The effect should be determined prior to 
use, 4703-6. 

Declaration of articles as preservatised should be 
made, if preservatives allowed, 4689. 

Restriction to one preservative material and to a 
limited quantity should be enforced on vendors, 
and use allowed only in three hot months of the 
year, 4689. ‘ ; 

Colouring matter used in some cheeses, and in butter. 
Breed of cattle affects and effects colouring of 
butter. Annatto is harmless. Some colours, as 
aniline yellow and methyl orange, produce unde- 
sirable symptoms, 4684. Colouring should be pro- 
hibited in dairy produce, 4685, and but little hurt 
to trade would result, 4686. Colour in cheese 
merely a question of public fancy, 4687-88. 


(Digest of his Evidence.) 


Member of the Irish Agricultural Organisation 
Society, and Managing Director of the Cavan 
Creameries, Limited, 6614-17. 

Creamery industry revolutionised of late years in Ire- 
land, 6618, and very largely inereased, 6619-20. 
Nearly all the creameries use preservatives in sum- 
mer, 6621. Only butter made, 6622. Farmer waits 
for the separated milk, 6623, for feeding calves, 
6624. Cleanliness is observed at the creameries as 
to milkers, cattle, utensils, storage of milk, and se 
on, 6677. Straining is insisted on, 6680. 

Factory butter not touched at creameries, 6642. A 
source of annoyance to creameries, and often sold as 
creamery butter, 6643. It is not creamery butter, 
6644. It is different from, 6645, and inferior to 
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creamery butter, 6646. Irish and Normandy 
factory butters of very different class, greatly in 
favour of the latter, 6647. 

Preservatives not essential to creamery industry. 
They are asked for, but less quantity than used 
would suffice. No complaints made of use of 
preservatives, 6625. | Preservatives needed because 
butter required to keep. If used fresh, need *for 
preservatives would be less, 6626. Preservatives 
should not be requisite for butter from field-drawn 
milk, 6629. Conditions of housing of cattle in Ire- 
land more favourable to prohibition of preservatives 

“than in Denmark, 6656-58. Use of preservatives 
deprecated in agricultural products, 6659. They 
would be quite unnecessary in a few years in 
creameries with proper organisation, 6660. 
Presumably preservatives in butter would be harm- 
ful, 6668. They should be done away with, and are 
being got rid of in witness’s creameries, 6676. 
Borax chiefly used, 6681. 

Restriction rather than declaration of preservatives 
advocated, pending prohibition, 6662 ; latter might 
handicap the trade, 6662-63. Would like to know 
if he were taking a harmful preservative, 6669-72. 
Consumer has a right to know, 6673-75, but not as 
to butter only, 6675. 

-’ Prohibition of preservatives would be a hardship on 
some butter-makers for a long time, 6661, 6683-84. 
Harmful preservatives should not be used, 
6664-67. 

» Pasteurisation more needed in winterin North than in 
South Ireland, because of the winter stall feeding of 
cattle, 6627. Denmark needs ‘pasteurisation for 
same reason, 6627-28, and to erase feed taint, but 
butter from field-drawn milk needs no pasteurising, 
6629-30. Pasteurisation held to be most valuable, 
6631-32. Temperature in pasteurising some 175° 
to 185° F., 6633. Improvement of milk of house- 
fed cattle by ferments or cultures not known, 6634- 
36. Practical difficulties in dealing with large 
quantities of milk are being overcome, 6690. 

Keeping power of butter greater when both pasteur- 
ised and preservatised, 6682. Salt must be used if 
butter be kept some time, 6685-86. 

Cream has been sold without any preservative, 6688- 


89. 

Transit of butter in Ireland the curse of the trade, 
6637, 6639. Redress hoped for at the hand of the 
new Agricultural Board, 6638. Nc traders’ rolling 
stock in Ireland, 6640. Procedure for compensation 
very unsatisfactory, 6641. Matters in Ireland worse 
than in Denmark, 6687. 

Cattle housed in Denmark eight or nine’ months a 
year, 6654-56, in Ireland from four to six months, 
6657. 

Water supply to farms not looked to, 6678, but supply 
is good in North Ireland, 6679. 

Colouring matter hardly ever used in creameries, 
6648. Some dairies use annatto in very small 
quantities, 6649. Winter butter nearly same colour 
as summer butter, 6649-50, 6652, with mixed breeds 
of cattle, 6651; no Channel Islands cattle in ques- 
tion, 6652. An error in scalding may render annatto 
necessary, 6652. No great difficulty as to colour, 
6653. 


Lovett, Mr. Joun Cary. (Digest of his Evidence.) 


(Appears on behalf of the Butter Association.) 

Butter. trade, experience of, since 1852, 706; in a 
large way, 707. Trade has greatly developed of 
late, 708, 710 ; preservatives have conduced to this, 
709, 711; fresh and unsalted butter now demanded, 
710. Nearly all butter now treated with preserva- 
tives, 716. Dry butters keep best, 769. Conti- 
nental butter on consumers’ tables three days after 
manufacture, 793-95. If it keep a week the purpose 
of trade will be served, 796-99, 805. But it must be 
kept in a cool place, 800. Butter cannot be treated 
so as to keep more than a week, 804. 

American butter was spoiled in transit prior to use of 
preservatives, 712. 

Normandy salted butter, only, imported 40 years 
back, 713. Goes into consumption at once on 
arrival, 801-2. Is on consumers’ tables three days 
after manufacture, 725, 793-95. As now imported it 
keeps better than Danish butter, 726. <A finer 
article than Danish, 730. It. contains one half per 
cent. of preservative, 762-63. 

Irish butter of relatively weak quality, 737, on account 
of food, 738, 772, and wet weather, 739-40, and 
pastures, 772. It now comes fresh, and has greatly 
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improved, 741-44. Some made still on old modes , 
but preservatives enable it also to be successfully 
placed on the market, 747. Made principally in 
small quantities, hence cannot successfully compete 
with Danish trade, 750. Danish methods would 
not help without preservatives, 766. Has much 
more moisture than Danish butter, 767, affecting 
its keeping quality, 768-69. Could not be got as dry 
as Danish butter ; has an average of 133 to 15 per 
cent. of water, 770. 

Belgian butter will not keep well, 766. 

Danish butter treated with preservatives; fresh 
butter not imported from Denmark, 717, 771; pre- 
servatives not used at first; the butter does not 
keep like Normandy butter, 718. A great deal of 
it pasteurised, 727; butter not so fine in con- 
sequence, 729. Danish butter superseded on this: 
account, 730. Made on a scientific basis and in 
bulk, hence competes successfully with Irish trade, 
750-51. One half per cent. of preservative insisted 
on where possible, 752-53. Danish butter very solid, 

73 . 

Argentine refrigerated butter almost waterless, 
commands high price, and keeps well, 773- 
Contains not quite half per cent. of preservatives, 
774. 

New Zealand butter with 4 per cent. of preservative 
retains full flavour in cold store for nine months, 
727. A finer winter article than Danish, 730. 
Without preservative one-half would spoil, 776, by 
reason of process preceding refrigeration, and 
liability to spoil after it has left cold store, 778-81. 
It is cold stored on arrival, 802. 

Scandinavian butter sometimes contains preserva- 
tives, 752-54. No Swedish or Norwegian law known: 
against such use, 755-56, 758. Very little Norwegian - 
butter exported yet, 756-57. More comes from 
Finland, 757. 

Margarine preserved with borax and boracic acid, 
806. 

Preservatives have largely superseded salt, 714. 
Borax and boracic acid only used, 715; these, and 
these alone answer all purposes. Tasteless in small 
quantity, 806. Only minimum requisite amounts. 
used, 718, 737. Only used as an essential, 749. One- 
half per cent. impressed on consignors, 719, 720. . 
It is regarded as the necessary minimum, 790-92. It 
suffices to keep butter three or four days, 725, 783, 
793. Necessary to Irish butter trade, 737, 747- 
Brazilian Government objected to preservatives in 
tinned butter in 1891, 720. Legislative prohibition 
of undue use of preservatives advocated, 722, 724. 
Large amounts kill bad flavour and partial decom- 
position of butter ; over 1 per cent. detectable, 723, 
783-89. Has found 24 per cent. in butter, 787. 
Butters repeatedly analysed as to quantity of pre- 
servative used, 775. Preservatives used for all im- 
ported butters, 782. Will only keep butters a week 
at most, 803-4. In solution on wrappers will not 
suffice to keep butter, 807; used thus simply to 
prevent injury to butter from wrapper dressing, 
808. Personal and family use of boracised butter, 
and milk, large and continuous, 809-15. 

Prohibition of preservatives would stop Irish butter 
trade, 737, 765, and injure the butter trade generally, 
764. . 

Pasteurisation of butter destroys its fine flavour, and 
the keeping qualities of frozen butter, 727. Given 
up by Colonies and the Argentine, 728. A fad of 
the Danes and very expensive, 730-31. Milk 
raised to 170 deg. F’. and then separated, destroying 
fine flavour of cream, 732-33. 

Formalin held to be injurious, 806. 

Weather affects the texture of butter, 739, 772, and 
its keeping quality, 740. 

Colouring of butter and cheese needed only to satisfy 
the varying local public demands, 734-37. 


Lowe, Mr. W. F. 


Public Analyst for Chester City, Carnarvonshire, &c.,. 
3295. Witness deaf, 3297. 

Has prepared a memorandum stating his views on use 
of preservatives in food, 3296, which he handed in, 
3297. (Appendix No. 16). 


McCracken, Mr. Ropert. (Digest of his Evidence.) 


Managing Director of Dunragit United Creameries 
2849-51. 

Preservatives long used at Dunragit Creameries, 2852, 
in milk, cream, and margarine, 2853, but not in 
butter, 2854, 
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Boracic compounds used as preservatives, 2856, borax 


of water in good Scotch butter unknown, 2994. 
Less than Irish butter, 2995, dry as Danish butter, 
2996. “ Mixtures” not made at Dunragit, 2997. 
Salty butter in less favour than formerly, 2857. Butter 
must now be absolutely fresh, 2951. Danish butter 
with 1 per cent. of salt does not compete with 
“fresh ” Sather. 2952-53. 

Pasture does not affect keeping quality of butter, 2949. 
Margarine trade of to-day necessitates use of preser- 
vatives, 2857. Keeping quality not known to be 
inferior to, butter, 2858. Preservatives keep mar- 
garine longer, 2882, 2884. A month or six weeks, 
2991, and longer than fresh butter, 2992, as long as 
salt butter, 2993. Salt also added; absolutely 
fresh margarine not known to be consumed, 2883. 
Contained milk makes the margarine “go off,” 
2885-86. Added to flavour it, 2888-90. Dutch 
method of milkless manufacture without preserva- 
tives not known, 2891-93. Preservatives needed 
about 4 per cent, 2929. No objection would be 
taken thereto, 2930. 


1770. Long experimentation would determire the 
results of the effects produced, 1796-97. Non- 
observed results might none the less be injurious, 
1798-99. A child might take an enormous dose in 
its milk, 1769. Form of excretion of the acid not 
known, 1771. It is a feeble germicide, but 
restrains the growth of germs, 1772. Its injurious 
qualities inferentially presumed, 1775. Not known 
to be non-injurious, 1802, and hence objectionable, 
1815-16. A preservative to be of use must be of a 
strength to restrain bacterial growth, 1782, and 
might then be distinctly injurious, 1752. Time not 
a factor in its use, 1783-86, though time is an 
important trade factor, 1787. Formalin strongly 
objected to, 1792-95, 1806, as opposed to life, 1807, 
1810. Boron in boracic acid is what is objected 
to, 1804. Poisonous substances might not affect 
higher and lower forms of life in the same degree 
1808, but the exceptions are rare, 1809. 


Salt is a food, and enters into the composition of the 


human body, 1776; is a feeble preservative, less so 
than boracic acid, 1777. 





poun used in harmless quantities, 2978, from the Con-  pyéeis 
and boracic acid and compounds, used, 3007-9. tinent, 2979, from Germany or Holland, 2998- ; 

Milk preservative added to a little milk and then mixed 99; a Dutch maker vends them, 2999, names not 
with: bulk, 2862, and intimately distributed, 2863, known, 2980. “Aniline and annatto mixed, used, 
but only in summer, and 4 to 1 oz. to 16 gallons, 2983, but constituents not known, 2984. Uni- 
2878-79. Milk could not be carried to a distance formity of colour desired, 2960. Prohibition would 
without a preservative, 2869. Cooling milk will aid close some markets to Scotland for cheeses, 2961. 
its keeping quality, but not long in hot weather, Others will not take coloured cheeses, 2962. 
2870-71. Milk formerly not sent long distances. Margarine coloured for like reasons, 2963-64, and to 
Some now comes to London from Scotland, 2872, and resemble butter, 2965. Declaration of colour would 
is delivered a day old, 2873, and then goes to con- make no difference, 2966-67, 2970, only harass the 
sumer, 2874, From 10,000 to 15,000 gallons of milk trader, 3004, but all trades should be treated in 
per diem reach the Dunragit Creameries from four same way, 2968, 2971-72. Everybody knows cheeses 
to five thousand cows, 2875. Milk not preservatised are coloured, 2969. Poisonous colours should be 
by farmers, 2876, 2925, under a stipulation, 2877, declared, 2973-74. People would avoid knowingly 
2926, but milk not tested, 2927. No complaints of eating coppered peas, 2975. Martius’ yellow un- 
preservatised milk, 2880, and no proceedings taken known, 3002-3. 
against the Creameries, 2881. Mulk not sterilised, Restriction needed of quantity of preservatives to be 
2894. Does not like it; has pasteurised some, used, 2931. 

2895-96, but only experimentally, 2899, it flavours 

the milk, 2900, objectionably, 2901. Milk raised to ; “‘ppr” . 

160° or 170° F., 2902. Cost not known. Only skim MCFapyEan, Pror. J. (Digest of his evidence.) 

milk sent out, all pasteurised, 2903-5; skim milk Principal and Dean of the Royal Veterinary College 
changes just as quickly as new milk, 2906. Price of 1for 

skim milk would not pay for sterilising, 2907. Price Milk should contain no preservative ; it is unnecessary 
has not affected question of sterilisation,2908. Skim undesirable, and, as a rule, physiologically inde- 
milk goes into the cities, 2909, as separated milk in fensible. If used in useful quantity, a preservative 
winter ; in summer it is made into cheese, 2910. might be distinctly injurious, 1752. Children on 
Carriage to London spoils the skim milk, 2911, by milk diet would suffer. Pure milk contains no 
reason of cost, 2912. Havant Dairy Factory not germs essential to fermentation. Preservatives 
known, 2913-17. Continental milk trade not known, predispose to lack of sanitary precautions, and of 
2918-19, 2921. Circumstances may differ from care to eliminate dirt from milk, 1753. No know- 
Scotland, 2920. Aylesbury Dairy Company’s pro ledge of extent or quantity of preservatives used, 
cedure not known, 2922. Refrigeration assists keep- 1754 ; himself gets the best milk available, 1755. 
ing quality of milk, 2923. Many farms have no Milk is a good ground for bacterial growth, 1761. 
water supply for cooling milk, such as would render Boracic acid would lose its germ restraining effect 
use of preservatives less needful, 2924. Preserva- if the preservatised milk were diluted, 1772.  Pro- 
tives need not exceed 30 grains or so per gallon, hibition of boracic acid in milk would not raise its 
2928. Milk sent out daily; some may at times be price, 1773; nor render it more difficult to attain 
24 to 28 hours old on despatch, 2933-36. Preserva- fresh appearance and taste of milk. If milk and 
tive added systematically to each can as ready to go butter brought a better price, more land. would 

_ out, 2937. revert to dairying purposes, 1774. 

Cream preservative added mixed in a little milk and Butter should only, for physiological reasons, have 
well stirred in, 2864, 2868. Some cream sent in jars, salt added as a preservative ; other preservatives 
some in bulk, 2865, in differing quantities, 2866, all unnecessary, 1756, 1758 ; though all samples will go 
preservatised, 2867. Cream would not keep well wrong without them, 1762. Volatile agents would 
without a preservative, 2869. not be inhibited by preservatives, 1757 ; which are 

Butter sent out fresh, saltless, 2854, and consumed physiologically indefensible, 1758. Heavily-salted 
quickly, 2855. Butter intended to keep must be butter not now pleasing to the public taste, 1760. 
preservatised, 2858. Danish butter contains a little Trish creameries may not be so clean as in Denmark, 
salt, 2859-60, it is called “fresh” in England. and thus affect the keeping quality of butter, 
“Fresh” butter in Scotland is quite saltless and 1762-63. Butter to keep some two or three months 
unpreservatised, 2861. Scottish butter used day by would meet trade requirements, 1788-89. 
day. Irish butter does not keep very well, 2938-39, Declaration simply of butter as preservatised would 
it is occasionally used, 2940. Demand irregular, not suffice, 1759. 

2941-43. Western Ireland butter takes three days Preservatives, apart from salt, objectionable and 
to get on Scotch market, 2942. To London an foreign to the body, 1756, 1778-81. Boracice acid 
extra day would be taken up, 2944-45. Butter care- held to be detrimental to health, 1764-65. No 
fully made and quickly consumed needs no pre- specific case known, 1766. Boracice acid does not 
servative, 2946. (Great variety in factory and remove signs of putrefaction, 1767. No physio- 
creamery butter, 2947, due to handling and manu- logical manifestations in an adult would follow a 
facture and method of supply of milk, 2948. De- dose of 30 grains, 1768, but if continued daily for 
fective water-supply also a factor, 2950. Percentage months such doses could not faii to have effect, 
ad 


Formaldehyde in milk used in a few samples, 2932. 

Declaration of preservatives should be made if proved 
to be injurious, 3005-6. 

Colouring universal in dairy products, 2954, but not 
in great variety, 2955. Chiefly annatto, 2956-57. 
Aniline colours no doubt used, 2958-59. Nature un- 
known, 2976-77, 2981-82, 2985-90, 3900-1. Yellows 


Sugar defensible in fruits, 1776. 

-Pasture does not affect butter, 1761; food might 
affect its texture, but not its keeping quality, 1762. 

Pepper not foreign to the animal body, 1800. 

Strychnine not to be used as‘a preservative, 1801, 
because known to be injurious, 1802. 
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Mann, Dr. Jonn Drxon (Digest of his Evidence.) 

Professor of Forensic Medicine and Toxicology, 
Hospital Physician, &c., 2601-2. 

Preservatives : some undoubtedly injurious in them- 
selves, 2604, salicylic acid being one ; some probably 
injurious, 2604 ; some retard or prevent digestion ; 
and as added to foods preservatives do not sterilise 
food, 2605. Experiments as to injurious results of 

reservatives in foods must, to be conclusive, be 
ong continued, as in the case of water-borne lead 
poisoning, 2611. Preservatives inhibit the action 
of enzymes, 2617-19. 

Boracic acid injurious in cases of external and internal 
use ; cases quoted, 2607. More frequently used in 
milk than formaldehyde, 2608-10. Not to be com- 
pared with salt as a preservative, salt being a 
natural constituent of the human body, 2628. 

Formalin as used in foods retards digestion, 2607. 
Experiments show the arrestive action of formalde- 
hyde on gece ferments, 2619. Formaldehyde 
not justifiable in food, 2626, but in foods only occa- 
sionally used, may possibly be harmless, 2627. It 
is_ a blood poison in large doses, 2629. Its 
poisonous effects in proportion to antiseptic efficacy 
not known, 2630-32. 

Salicylic acid in cider persistently consumed found 
to cause internal disturbance, 2611. 

Prohibition of boracic acid in milk should be absolute, 
2606, as should all preservatives, 2627-28. 

Diarrhoea in infants thought of in relation with 
boracised milk 2605-7, 2628. 

Milk kept sweet by boracic acid as ordinarily used for a 
limited period only ; injurious products in boracised 
milk may be formed, 2605, 2612. Micro-organisms 
found to have multiplied in boracised milk, 2613-16. 

Coppered peas should be prohibited. Copper not a 
constituent of the body. It produces chronic 
poisoning, 2621. Occasional doses of coppered 
peas could not be proved harmful ; but the more 
potent as a preservative copper becomes the more 
harmful also, 2622. ’ 

Colouring matters apart from copper not studied, 
2623-25. 


Poork, Dr. G. Vivian, M.D. (Digest of his Evidence.) 


F.R.C.P., M.R.C.S., 7336, Physician to University 
College Hospital, 7337, Professor of Medical Juris- 
prudence and Clinical Medicine at the University 
College, London, 7338. 

Prohibition of preservatives advocated unless declara- 
tion of nature and amount be made, 7339-40. 

Preservatives in certain cases harmful, and want of 
fresh food harmful to health of community, 7340. 
Scurvy follows prolonged use of preserved food, 
7341, 7414-17. Food chemically preserved might 
be positively harmful, 7342, but ignorance at present 
obtains as to the action of chemical ipreservatives, 
7341, 7349. No reason why chemical treatment of 
food should not be innocuous, 7421-22. Preserved 
vegetables have failed to prevent scurvy, 7343. 
Scurvy decreasing by reason of added precautions, 
7344, Even preservatised lime juce has failed as 
an anti-scorbutic, 7345. Fresh food most important, 
7346-47, and productive of energy, as instanced 
by animal life, 7350-60, and preservatised food 
different from fresh food, 7348-49, There should 
be no confusion between fresh and_ preserved 
foods ; even frozen meat loses its flavour, and 
a great deal becomes flabby and unappetising, 
7361. Salt meat speaks for itself, 7362, whilst 
preservatised and preserved foods do not, 7363. 
People should be able to get fresh food, 7373, and 
should use it in due proportion, 7376. It should be 
produced near centres of population, 7418. Pre- 
served food inevitable, 7374, and demanding its 
place in dietaries. Best mode of preservation should 
therefore be adopted, 7375. Fresh and preserved 
foods should be differentiated, 7391-93. Preserva- 
tives may deceive on this point, 7412-13. 

Nutrition much to do ay susceptibility to fatal 
disease, 7394-97, 

Milk preservatised soon ceases to be fresh milk, 7349. 
Advantage gained if milk kept from going putrid, 
7364, or if germ growth be inhibited; but milk 
treated for the consumer is not like the milk as 
drawn from the udder, 7365, 7420. A great thing 
to give people wholesome milk, 7420. Modern 
conditions among the poor for keeping milk very 

: bad, 7419. J 

Sterilised milk cannot be regarded as the same thing 


RapcuiFFE-Cooke, Mr. CHARLES WALWYN. 
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as fresh milk, 7366. What happens to pasteurised 
milk kept under modern low-class filthy town con- 
ditions is matter of serious conjecture, 7419. . 

Declaration should be made of pasteurisation equally 
with preservatisation, 7367. All preservatives should 
be declared, 7377-79, 7381-82, 7386-89, 7391, and 
the amount of salt, 7380. No difficulty felt as to 
labelling, 7390. 

Fraud goes on as to so-called “ smoked” food, 7383-85. 
“Smoked herrings” painted with pyroligneous 
acid, 7385. . 

Colouring matters should not be used ; such use is 
provocative of danger ; they should be declared in 
butter, 7368. Uniformity of colour means artificial 
colouration, 7369. All aniline dyes should be 
declared, 7398-99. 

Copper in peas indefensible, 7370, in any quantity, 
7371-72, 7403-4. Held to be soluble in the human 
body, 7400-2. Fraudulent in peas, 7405 ; its useful- 
ness not admitted, 7406. When used it should be 
specifically declared, 7407-11. 


Prossor, Mr. JosepH Epwarp. (Digest of his Evidence.) 


Has had a long experience of provision trade, 556-58, 
and as a bacon curer, 564. 

Heavily salted goods not now saleable, 559-60. Much 
salt would be needed if preservatives were not 
used, 570. 

American and Canadian hams packed in dusted borax, 
594, and borax washed off after arrival, 597 ; home. 
hams smoked as a rule, 595. . 

Boracic acid and borax mixture used as a preservative, 
561-62, for dusting over mild-cured meat, 563, and 
used during the salting of the meat, and afterwards 
washed off, 566, 569, and at times in hot weather 
used as a solution to prevent fly-blow, 567, and this 
again washed off. It would remove all slime, 598, 
607-9. Generally 4 ozs. per 100 lbs. of meat used, 
sometimes 1 lb. used, 569, 588-89, a good deal of this 
washed off, 590-91. It has some penetrative effect, 
592-93. Kept on meat till cure complete, seven to 
ten days, 582-87. 

Experiments made personally with continued doses 
of preservative without ill effect, 571, 574-81, 602-6. 
Preservative largely used in household, 599 even 
for children’s food, 600, witheut ill effect, 601. 

Gave expert evidence for defendant in proceedings as 
to boracised ham at Pontypridd, 571-72. 


(Digest 
of his Evidence.) 


Member of Parliament, and cider and perry maker, 
6574-75, 6590. 

Cider and perry need no preservative ; none used by 
witness, but sulphur burned in vessels, 6576, 6604, 
and vessels kept clean, 6605-6, and skim milk used. 
for thickening purposes, 6576. Sulphur fumigation 
destroys germs and slightly retards fermentation, 
6577, 6609-10. No objection +o sulphur sterilisation 
of vessels, 6606. Many makers use preservatives, 
6578, nearly all being preparations of borax or 
salicylic acid, 6579, which are put in at any stage 
of manufacture, to stop fermentation, sugar of 
boron being one kind, used also in mineral waters 
and non-alcoholic beverages, 6580. Sugar of boron 
used also in brewing ; ‘‘ Cynin” also used in cider ; 
it consists of a solution of salicylic acid and 
borax in glycerine; experiment showed it an 
excellent preservative, 6581, but the cider kept by 
its use was not matured, and the control unpre- 
servatised cider had been lying about unheeded. 
Another cider preservative, ‘“ Walter Gregory's 
Powder,” consists of salicylic acid and a small quan- 
tity of red oxide of iron, 6582. Formalin seldom 
used in cider. “K.M.S.” not analysed. <Anti-fer- 
ments are used to make bad cider good. ‘“ Hawkes’ 
Anti-ferment” of a different class. Formalin used 
for brewing and mineral waters. ‘“ Hawkes’ Cider 
Restorer ” used for decomposed, ropy, and unhealthy 
cider, 6585. Cider not often fortified, 6587-88. 
Preservatives known of from advertisements are 
from Somerset and Devon, 6589 ; advertisements 
handed in, 6603. Nothing known of the use of preser- 
vatives in French cider, 6591-92. Preservatives are 
substitutes for cleanliness and induce carelessness, 
6593. Public probably know of their use, 6594. 
Certain firms advertise no chemicals as used, 6595, 
6599-6601, and then use them, 6596-97. Declaration 
of preservatives should be made by label on the 
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bottles or vessels, 6598-99. Would not use boracic 
acid or formalin, 6607. They stop fermenta- 
tion, cider never reaches maturity, and they are 
harmful, 6608. If preservatives permitted, no 
reason why present non-users should use them, 
6611-12 ; and prohibition would affect only the dis- 
honest trader, 6613. 


RicHMoND, Mr. Henry Droop, (Digest of — his 
Evidence.) 


Analyst to the Aylesbury Dairy Co., 5639-40, 
5726-27. 

Preservatives not used by Aylesbury Dairy Co., 5641, 
save in some imported butter sold by them, 5642. 
Preservatives in general use principally boric com- 

unds, 5643. Analysis handed in, 5644-45. 
Salicylic acid, soda, and magnesia in a glycerine 
solution also in question in two samples of pre- 
servatives, 5545. Formaldehyde also used, 5647. 
Difference between boracic acid, formic aldehyde, 
and salicylic acid in dilute solution one of degree, 
but in strong solution, one of kind, 5747. Fluorides 
not found, 5749. Hydrofluoric acid in large quan- 
tity found experimentally to be the most perfect 
preservative for milk; and fiuoboric acid ex- 
tremely strong preservative, 5750. Data promised, 
5751-52. 

Boracic acid as a commercial preservative contains on 
an average 56°8 per cent. of boric anhydride, 
5676-77. Not a germicide, 5742, rather an anti- 
septic, 5743. 

‘Salicylic acid stops the action of certain enzymes, 
5745-46. 

Formaldehyde used, 5647, believed largely, 5649, sold 
to trade in 1, and used also in 40, per cent. solu- 
tions, 5648. May be thought of as rendering milk 
less digestible, 5652-58. It kills micro-organisms, 
5742, in relatively strong solutions, 5748, and is a 
disinfectant, 5744. 

Analysis qualitatively of preservatives easy, 5702. 
Also quantitatively as to boracic acid and salicylic 
acid, but not formaldehyde, 5703-5, a volatile sub- 
stance, 5706-10, and difficulty as to precise quantity 
originally present arises, 5711, and the strength of 
solution employed, 5712-14. Question of cost comes 
in as regards quantitative analyses, 5741. 

Restriction of quantity of preservatives by limitation 
inoperative, 5753-54. 

Prohibition of preservatives or nothing advocated, 
for several reasons, including liability to repeated 
dosage, 5754. 

Milk vendors use formalin and boracic acid equally, 
5650. 

Keeping quality of preservatised milk matter of ex- 
periment, 5714-15 (App. No. 31). Trade purposes 
of Aylesbury Dairy Co. served by ability of 
milk to keep 18 hours, 5729, and should be so 
for all trade purposes, 5730-31. No need for 
preservatives to secure this, 5732. At 70° F. milk 
keeps sweet for 34 hours, for 22 hours at 80° F,, 
for 15 hours at 902 F., bottled, in a chamber, 
5732-33. Highest temperature of milk on first 
reaching Aylesbury Dairy Co.’s premises, 77° F. ; 
highest on coming back froma round, 82° F., 5733. 
Some few complaints of sour milk, 5734-35. «See 
Mr. Hattersley’s evidence.) 

‘Cream preservatised by formalin, borax-boracic acid, 
and saccharated lime (called ‘“ viscogen”) which 
retards curdling- and evidence of sourness, and is 
an alkali, 5659-64. “Special Cream Compound” 
used, a borax-boracic acid-saccharin mixture, 
5664-66. Aylesbury Dairy Co. used to use 0°2 per 
cent. of boracic acid in cream, 5667 ; not now, 5668 ; 
it was objected to, and found to be unnecessary, 5669, 
No preservative used now at.all, 5670-72. 

Butter preservatised by Aylesbury Dairy Co. years 
‘ago, 5673, but not now, 5674, 5679.. Butter was 
either washed with a solutién or had the acid 
worked in, 5675. By washing, some of the acid was 
retained in the butter, 5676, boracic acid itself 
being used, 5677, and 4 per cent. added, 5678. 
Done away with because objected to by the public, 
5680-81, and as matter of policy, 5682. No conse- 
quential trouble, 5683. Butters imported from 
France are preservatised, 5684. Percentage of boric 
anhydride contained handed in, 5685-86. Still sell 
such butters, 5687. Boric compounds not abso- 
lutely necessary in such butters, but trouble may 
be caused by non-use, 5688. Salt equally efficacious, 
5689. Danish butters found free from preserva- 
tives, 5691. Up to 1899 Australian butters found 
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to be invariably preservatised, 5692-93 ; when two 
good saleable butters were found free, 5694-96, 
5736-37, 5740, but with salt, 5738, some 2 or 2 per 
cent., 5739, and no absolute necessity for preserva- 
tives inferred therefrom, 5697. Quantity in such 
butters reduced of late, 5698, from 1 to 4 per cent., 
5699, without known change of mode of transit, 
5700-1. 


Keeping butter leads to decomposition in three ways, 


5716-18 ; dry butters tend to keep better than 
moist, 5719-24, but the action of water can be 
counteracted by salt, 5725. Trade purposes of 
Aylesbury Dairy Co. served by ability of butter to 
keep one week, 5728. Action of preservatives on 
butter chiefly chemical or chemico-biological, 
5755-58. 


Colouring matter used by Aylesbury Dairy Co., 


annatto only ; its nature and constitution described, 
5759. Aniline colours also being used in the trade, 
5760, in extremely small amount, 5763, about 
qooo0 _ 5764. Colouring of butter should be 
standardised, 5762. FPicric acid derivatives never 
found, 5765. Artificial colour in milk does not 
rise in the cream, but remains in the skim milk, 
5862-63. Complaints have been made of uncoloured 
milk being poor, &c., when milk was excellent 
chemically, 5870-71. 


Ripgat, Dr. SAMUEL. (Digest of his Evidence.) 
Doctor of Science and Fellow of the Institute of 


Chemistry, 3679. 


Toxic properties of boracic acid studied experimentally, 


3680. Dover case of alleged boracic acid poisoning 
not accredited, 3778-80. 


Milk can be kept for 24 hours even in warm weather 


by formaldehyde ;5355, or a mixture of borax and 
boracic acid about s555, 3681. Preservatives should 
be added at time of milking, and then 7z459 of for- 
maldehyde would suffice, 3697. Acidity of milk 
and organic growth rapidly take place, 3698. No 
known difficulty in adding preservative immediately 
after milking, 3699. It is done by some, and might 
be done by all, 3700. Milk containing a preserva- 
tive can be kept sweet over night, 3762-64. It is 
probably 24 hours old in the morning, 3765-71. 
Admixture of preservative should not be left to 
consumer, 3777. 


Invalids or very young children should not take unpre- 


servatised milk, 3694. 


Restriction of amount and also declaration of preser- 


vative in milk should be made, 3693. 


Digestibility of food inappreciably affected by zobqq 


of formaldehyde or sap of borax and boracic acid 
mixture, 3681-82 ; only slight retardation takes 
place, as shown by experiments, 3683; experiments 
made of comparative effect on digestion of one and 


another article of food and drink, 3684. Cireula- 


tion and cumulative properties of articles consumed 
have their effect on the system, 3685-86. Digestive 
mixture filtered, 3772-76. Higher proportions might 
be taken ; the question one of idiosyncrasy, 3691. 
The amounts in question can be safely taken by the 
majority of persons if declared, 3694-95 , they would 
suttice for trade purposes, 3696. 


Rash known to be produced in cases by 20 grains of 


boracic acid, and an individual living on a milk 
diet might consume very nearly this much, 3692. 
Health aspects of large amounts of preservatives 
not studied, 3781-82. 


Experiments on animals show that feeding of animals 


with formaldehysed food has no effect on the nutri- 
tion of cats, guinea-pigs, or rabbits, 3687; young 
cats difficult to feed successfully. Some kittens fed 
on formaldehysed milk, <p4o5, and boracised milk, 
ogoo, and taking 70 c.c. of milk per diem, increased 
in weight ; in later experiments cats of three months, 
and adult guinea-pigs and rabbits used, 3688-89, 
One animal fed first on formaldehysed and then on 
boracised milk also gained considerably in weight, 
3689-90. No preservative needed for milk kept 
39 hours at 55% deg. Fahr., 3701-18 ; nor for milk 
kept 23 hours at 64 deg. Fahr., 3719-26; and 
preservative shows little preservative effect on milk 
even at the temperature of a summer’s day, 3727 ; 
but there is just sufficient retardation of acidity of 
milk to justify the use of the preservative, in view 
of witness’s opinion on the point of acidity of mills 
at which it curdles, viz., 0°25 per cent., 3728-57, and 
the preservative should be added before any 
appreciable acidity has started, 3758. The milks 
used for experiment were some three hours old, 
3759-61. 
3 K 
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Ritey, Mr. Jamus. (Digest of his evidence.) 


Represents the Liverpool Chamber of Commerce, 810. 

Butter importer, 818 ; especially Danish, 819. Trade 
purposes would be served if butter kept a month, 
849. Condition as to keeping quality known only 
to depend on preservatives, 850, but imperfect 
make tells against keeping power, 851. Examina- 
tion of butter would not enable its keeping quality 
to be determined, 852 ; nor would its texture affect 
it, 853-54. 

Danish butter keeps as well as any, 819; salted to 
taste, but keeps with or without salt, 833 ; holds 
its own and commands good price on the Midland 
and Northern markets, 843-44. 

Trish secondary butter is factory made, with salt and 
preservatives, 820. 

Canadian butter sent without preservatives, 819, 839 ; 
it is pasteurised, 820. 

Normandy butter entirely a South England com- 
modity, 827. 

Australasian butter imported, Australian with, New 
Zealand without, preservatives, 828-29, 832; pre- 
sumably, 834-35, 837-38; latter comes in cold 
chambers, 830; fresh, 831 ; with some salt, 838 ; 
keeps sweet three weeks out of cold chambers, 
846, in winter certainly, 847, when alone it comes, 
848. 

Preservatives unnecessary with well-made butter, 
819, 836-37 ; extensively used in Irish butter, 820 ; 
net used in some creamery butters, 821-22. 

Prohibition of preservatives in Canada, 819. This 
would kill the Irish butter trade, 820. 

Pasteurisation accounts for good keeping quality of 
Danish butter, 819. To be commended, 823, 840 ; 
it improves butter, 824-26, 841. Danes have 
employed it some years, 842. 


hoprnson, Dr. M. Kent. (Digest of his Evidence.) 

Medical Officer of Health for East Kent Combined 
Sanitary Districts, d&c., 3298-99. 

Preservatives in food studied, 3300. Often in milk, 
though not found by analysts, 3307. Dover milk 
largely free from preservatives, 3308. Broadstairs 
milk said to be preservatised, 3309. Preservatives 
conceal dirt, putrefaction, and infective quality of 
milk, 3312. Should not be allowed in milk, 3335 ; 
not even if declared, 3336, and limited in amount, 
3337-38. May be taken in many articles of diet in 
a day, 3336. 

Milk treated with boracic acid by a dairyman, and 
also with “glacialine” containing as its basis boracic 
acid, by the cook, held to have led to serious illness 
of five of seven inmates of a house, the two who had 
not participated in the milk escaping. Milk taken 
alone, blended with tea, or in blancmange. Symp- 
toms were vomiting, colic, suppression of urine, and 
great prostration. Of nine fowls which took the 
blanemange five pullets, which ate voraciously, died, 
3301, 3345. Amount of milk taken by sufferers 
not known, 3342-48, 3346-47.’ The two in- 
mates who escaped had a little milk in. tea 
or coffee, 3314-16. Crop and gizzard of fowl 
and the milk examined. Blancmange not 
examined. Boracic acid held to have caused the ill- 
ness, 3302. Quantitative analysis of milk not 
made, 3303, 3305. Boracic acid in large quantity 
found deep seated in fowl, 3303, 3344. Symptoms 
such as would be expected from borax or boracic 
acid, 3304. All possible factors other than boracic 
acid eliminated as cause of illness, 3305, in the 
house in Dover, 3306. Blancmange deemed the 
cause of the illness, 3313. Milk and blancmange 
both implicated, 3317 ; latter made of ground rice, 
eggs, sugar, boiled milk, and vanilla flavouring, 
3318-19, and the contained milk held to be special 
factor, 3320, but some other constituents may have 
been in question, 3321. Farm furnishing the milk 
visited, 3322. Boracic acid added to the milk by 
the milkman, 3323-26, this and the added glacialine 
doing the harm, 3327. The milk would be con- 
sumed in other houses, but not known to have had 
glacialine also, 3328, and in this respect would 
differ, 3329, possibly, 3330-31. Quite possible that 
cases of infantile diarrhcea and enteritis in the 
town may have had relation with the particular 
milk supply, 3332-33. Possibility of preservatised 
milk having relation with infantile diarrhoea almost 
a conviction, 3334. f 

Boracie acid should not be Added to milk, 3305, even 


ScuipRrowitZ, Dr. Purnip. 
Doctor of Philosophy of Berne University, 7216, 


if limited in amount, 3336-37. In 1 in 1,000 a baby 
might get an overdose in a day, 3338. 

Experiments by large dosage of individuals with boracic 
acid not of much worth by reason of idiosyncrasy, 
3339. Salicylic acid suits witness personally for 
gout, 3340. Would like to know when he was 
taking it in food, 3341. 

Glacialine used in milk in Broadstairs, 3309. 

Arcticanus used in milk in Broadstairs and the Isle of 
Thanet. Supplied from near Southampton, and 

ressed on dairymen, 3309. Basis unknown, 3310. 
Balsdon with intestinal mischief when used in milk 
thought of, 3334. 

Formalin used because and since boracic acid has been 
detected in milk, 3311. 

Benzoic acid used in France because and since salicylic: 
has been detected, 3311. 

Declaration of the presence of preservatives should be 
obligatory, 3312. ; 

Injury held to have followed medicinal and surgical 
use of boracic acid, 3304. 


Sanpes, Capt. THos. WM. (Digest of his evidence.) 


Started one of the first creameries in Ireland, in 1885, 
for butter-making, 77-78 ; saltless butter made with 
1 1b. of preservative, and mild salted butter with, in 
addition, 3 lbs. of salt to every 112 lbs. of butter, 79 ; 
salt almost entirely replaced by preservative, Eng- 
lish customers no longer taking heavily salted . 
butter, 80; the latter contains 6 to 7 per cent. of 
salt, 84. Return to heavily salted butter im- 
possible, 89. 

Boracic acid used with the butter, alone or blended,. 
81-82 ; preservative never analysed, 83. 

No complaints of use of preservative known ; butter 
thus treated known to have kept a month, 87 ; it is 
necessary that it should keep a month, 107. 

Preservatives have revolutionised the Irish butter 
trade, 88, but have not affected prices, 90-94 ; mix- 
ture with butter very intimate, 95-96 ; preservative. 
very exactly weighed, 97, and the same proportion. 
used all the year, 104; procured from Limerick 
firm of chemists, 98 ; only one kind used, 100-101 ;. 
called boracic acid, 102 ; use advised by sale master 
as indispensable, 122 ; none used in milk prior to 
its reaching the creamery, 124; milk comes a dis- 
tance of three miles at most, 125. \ 

Saltless butter must needs be good to fetch its price ; - 
it fetches a better price than salt butter, 94, 105 ;. 
very little made in winter, 105. 

Mild-cured butter still marketable, 84; some people. 
prefer a flavour of salt, 85-86. 

Winter butter—stall-fed cows—not so good as grass. 
butter, 105. 
periment made with differently treated butter, 
resulted in favour of samples in which 1 per cent. of 
boracic acid used ; those samples good at the end of 
nine months, 107-10; heavy salted sample was bad 
and uneatable, 109 ; butter need not for trade pur-- 
poses be kept so long, 111-12. 

Butter made expressly for English market, 113 ; 
weekly turn out, nearly a ton of butter ; 1,000 cows. 
supply the creamery, 123. 

Danish methods of treating butter, under instructors, 
adopted, 115-16. Preservatives used in Denmark, 
otherwise the butter would not keep; their use 
winked at, 117-19 ; Danish instractors do not advo- 
cate boracic acid, but others do so, 120. 

Hot weather sends butter bad in two days, 118: the 
butter would be rotten in a week, 120 no matter: 
how prepared, 121. 


(Digest of his Evidence.). 


F.C.8., Analytical and Consulting Chemist, &c., 
7217. 

Beer, as preservatised, subject of evidence before Beer 
Materials Committee of 1898, 7218-22 (App. No. 34).. 
Use of salicylic acid decreasing and of sulphites 
increasing, 7247-49. 

Experiments made demonstrate preservatives to be 
unnecessary in refrigerated milk, 7223, 7230-31. Ex- 
periments described, 7224-29. Cooling of milk and 
storage at moderate temperature of vast import- 
ance in relation with keeping power of milk, 7233, 
and would obviate need for preservatives, 7234. 
Lactic acid bacteria less resistant to preservatives 
than other bacteria, 7245-46, 
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Cooling of milk should be enforced by Statute, 7235- 
37; under adequate inspection, 7238, 7242-44, though 
ditticulty might arise as to enforcement, 7239-41. 
Initial cooling would allow of transit without 
material raising of temperature of milk, 7250; but 
refrigerator cars would be a great help, 7251. For 
cooling, 15° C. regarded as practically best, 7233, 
7237, 7252-55. Maximum temperature of experi- 
mental milk in transit, uncooled, was 29°5° C., 
7256-59 ; in milk cooled to 10°5° C., it was 11° C., 
7260-61. 


SHANAHAN, Mr. Henry. (Digest of his Evidence.) 


Appears on behalf of the Cork Butter Exporters’ 
Association, 341. 

Butter could not be kept with one-half per cent. of 
preservatives, 343, as one-half per cent. of boracic 
acid itself is requisite, 344-45 ; necessitating three- 
quarters per cent. of preservative to be added, 376. 
Butter used to be passed through water, in which 
boracic acid had been dissolved in larger quantity, 
but. the borax would not dissolve in the butter, 
349, 351. 

Boric glyceride, containing boracic acid and glycerine, 
an unworkable preservative, 347. 

Boracic acid by itself used as a preservative, 348 ; 
but discontinued because found to be insoluble, 
349 ; it was used in solution in hot water, which 

~ was allowed to cool, 350; as a preservative boracic 
acid has led to great improvement in butter manu- 
facture, 385-86. 

Preservatives generally insoluble and unworkable, 
346-47; that now used in a dry form, 350; 
and added to butter betore the salt after extraction 
of the butter-milk, 352-56 ; one-half per cent. of 
boracic acid added, 354-55 ; requiring three-quarters 
per cent. of the preservative, of unknown compo- 
sition, 375-78. Preservatives prohibited in Den- 
mark, but butter trade not thereby affected, 357-59 ; 
popes in Ireland would lower the value of 

utter all round, 361-62 ; and injuriously affect the 
farmers, 412. Preservatives are essential to the 
trish trade, 363 ; and enable summer butter to be 
kept until needed, 390-94 ; price thereby regulated 
and market demands met, 395-97. Current prices 
largely determine the time butter is kept, 398 ; but 
prices do not affect the use of preservatives, 405-12. 
The effect of preservatives is to obviate a glut on 
the market, 413-14; they could not be dispensed 
with in perfected manufacture in Ireland, 441, 
because of poor keeping quality of butter, 442-49. 
Preservatives do not arrest putrefaction, 483-84 ; 
they are not added by suppliers of butter to the 
creameries, 486. 

Factory butter processes described, 350; butter of 
different farms generally blended, 367, but only 
uniform qualities so mixed, 368. Factory and 
creamery system of manufacture a great improve- 
ment on old system in Ireland, 387-88. The fac- 
tories in Ireland are on the Normandy system ; the 
creameries in some of which Danes are working are 
on the Danish system, 488. 

Butter-milk and water squeezed out of factory butter, 
351; retention of butter-milk militates against 
keeping quality of butter, 387-88. 

Danish butter naturally of better keeping quality 

than Irish, 364, because of cattle, their food, and 
land, 365-66 ; it deteriorates in price if kept over a 
week, 379-80; does not keep in a fresh state like 
Trish heavily - salted butter, 399-400; and has 
preference of sale in retail dealers’ hands, 401-3 ; 
dairying carried on all the year round in Denmark, 
415. 

Trish butters of adjoining farms vary in keeping 
quality, 365-66. Manufacture improved by factory 
and creamery systems and the introduction of 
boracic acid, 387-89 ; preservatised butter known in 
the trade to keep well, 398; when heavily salted 
the butter will keep better than Danish butter ; the 
latter gets preference of sale by the retailer, 399- 
403. Practically no dairying in Ireland in winter, 
416-19. Butter delivered to creamery or factory 
once or twice a week, 457-58, 485, and sent out asa 
finished product daily, 459; average maximum 
pericd of keeping it a fortnight, 460-64 ; sold 
thereafter as cold store butter, 465-68 ; some mild 
salted butter will keep three weeks without pre- 
servative, 469-72, 477-78, in cool weather ; but not 
so all Irish butter, 473 ; some will not keep a week, 
474-76. Period of lactation of cow not known to 
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affect keeping quality of the butter, 479-82. Manu- 
facturers have nothing to learn from the Danes, 487. 

Refrigerated butter found to keep best if preservative 
had been added, 381-84. 

Salt needs to be evenly distributed in butter, 387. 

Soil an important factor in determining the keeping 
qualities of butter in Ireland; limestone yielding 
softer butter than brownstone, 420-34 ; even when 
butter is salted, 435; the soft butter might have 
a heated smell, 436-37. 

Rancidity of butter caused by imperfection of manu- 
facture, 438-40. 

Colouring matters used to keep butter colour uniform, 
369. Danish butter colouring used, 370, composi- 
tion unknown, but quantity required is small, 371- 
72 ; obtained from Copenhagen, through a Dublin 
agent, 373-74. 

Milk for butter-making pasteurised, before creaming, 
449-54, to rid it from feeding taint, 455-56. 


Sinciatr, Mr. 8. Grason. (Digest of his Evidence.) 


Represents the Liverpool Provision Trade Associa- 
tion, 934, 

Borax packing can be done with thoroughly cured 
and very dry bacon so as to keep the meat con- 
siderably over a month, 935, 943; its prohibition 


would kill the Canadian meat trade. No Canadian . 


meat comes salted, 936. Borax practically all washed 
off the meat over here, 945. No injury to health 
from eating boracised meat known. Has eaten a 
great deal without any ill effect, 947. 

Curing “ thoroughly” a matter of time of keeping 
meat in salt, 943-44. 

Refrigeration of American meat unsatisfactory by 
reason of loss of flavour in thawing out, and 
tendency to go bad, 936-37. 


SmitH, Mr. Tuomas Carrinaton. (Digest of his 


Evidence.) 


Dairy Farmer, County Councillor, and represents the 
Central Chamber of Agriculture, 4407-9, 4523-25. 

Preservatives in dairy produce opposed by the Central 
Chamber of Agriculture by formal resolution, 
4410-11, 4487. Preservatives advertised at Islington 
Dairy Show, 4540-44. List of preservatives handed 
in, 4544-47, (App. No. 11). Preservatives held to 
be seldom used by farmers, but often by dealers, 
4549, 

Prohibition of preservatives and colouring matters in 
all dairy produce and margarine desired by Central 
and Associated Chamber of Agriculture, 4487. 
Motive mere guess work, 4554-57. Staffordshire 
Chamber of 200 members, mostly farmers, favour 
colouring of cheese, but would prohibit it in milk as 
fraudulent, 4488, 4490-91, as also in margarine, 
4489, 4521-22, and the resolution to this effect 
emanates from men doiag a very considerable milk 
trade, 4492-4503. Prohibition of preservatives 
might temporarily restrict the milk supply, 4549, 
and raise prices for 1 short time, 4549. 

Milk trade would not be interfered with if preserva- 
tives were prohibited, 4413-14, or only temporarily, 
4549. None used by witness in sending milk to 
London from Mid-Staffordshire, 4414-15. No com- 
plaint of milk lost save as to Sunday milk some- 
times, 4416-18, 4515. All save Sunday milk in 
consignees’ hands in twelve hours, 4419-24. During 
four winter months milk only sent out once a day, 
4425-27. His milk goes to Birmingham now for 
reasons of price, 4550-52. Milk from Aylesbury 
Valley sent to London without preservative, 4428-30; 
but milk cooled, 4431. Also from Faringdon, Berk- 
shire, in large amount, 4440-41, 4539, and from a 
point equidistant with Staffordshire, from 1,500 
cows, 4443-46. Cooling and straining of milk render 
preservatives unnecessary, 4515, in any part of 
England, 4549. 

Cooling of milk essential, 4431. Apparatus of cold 
water tubing used, 4432. Some farmers do not 
command the needed water supply, 4433, which is 
necessary to long distance milk transit, 4434. 
Cooling chambers should be used by the consignees, 
4434-35. Railway vans should be such as to keep 
milk cool, down to 60° F., 4435-39. Cooling 
of milk, plus cleanliness, keeps milk sweet during 
transit, 4504. Witness sieves milk three or four 
times and is particular as to cleanliness of cattle 
and sheds, 4505, and these have their effect on 
keeping power of milk, but cooling the most im- 
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portant factor, 4506. No difficulty in the way of 
all milk being sieved, 4507-14, but difficult to get it 
done, 4516. All dairy farmers ought to have a 
good water supply, 4517-20. Dairies, &c., Order 
ought to be same 4526-27, 4531. Drought at 
times a difficulty as to water-supply, 4528-30. 
Only cool water needed for refrigerating, 4531-34, 
even catch water suffices for witness, 4535-37, milk 
not coming in contact with it, 4538. 


Keeping quality of milk affected by temperature, 


4427, but greatly dependent on cooling, straining, 
and cleanliness, 4504-15. 


Cream more likely to sour than milk, 4447, but point 


not personally vouched for, 4448-53. 


Butter made, and no preservative used, 4454-55, 4473. 


Conditions of trade have changed, 4456, 


Injury to health witness’s reason for objecting to 


preservatives in milk, 4553. Butter not on the 
same footing, 4558-60. No case of injury known as 
regards preservatised dairy produce, 4561-64. 


Colouring matters in dairy produce cpposed by the 


Central Chamber of Agriculture by formal resolu- 
tion, 4410-11, 4487. None used in Lutter made by 
witness, 4454-55, 4473, but used in cheese, 4457, 
for purposes of price, 4458-60, and to supply local 
demand, 4461, annatto being in question, 4462. 
List of colourings handed in, 4463-66 (App. No. 
11). Annatto in chief use, 4467-70, but other 
colourings advocated by leaflets, &c., 4469, 4471-72. 
Colouring used by 64 of 100 farmers, dealers, &c., 
replying to questions as to dairy products, 4474-76. 
Colouring of cheese quite a supply of demand, 
4477-78, and a matter of locality, 4479-80. Colour- 
ing not needed for butter, 4481-82. Food and breed 
of cow affect colour of butter, 4482-86. 


SoRENSEN, Mr. Cart W. (Digest of his Evidence.) 


Consulting Expert to the Manchester Pure Milk 


Supply Co., 6992, and formerly Chief Dairy Expert 
to New Zealand Government, 6993. Was seven 
years in New Zealand, 6994. 


Preservatives first used experimentally in a few 


tons of butter, 6995; commercially nothing was 
gained by using them, 6996, but one or two boxes 
were reported to be very fine, 6997-98. Use given 
up, as expensive, 6999, and London Agents quite 
satisfied, 7000. Opinion was divided in New Zea- 
land a few years back as to preservatives, 7001. Of 
circularised factories, 60 per cent. deemed them to be 
unnecessary or useless, and only 20 per cent. were in 
favour of their moderate use, 7002. Some of latter, 
largest =xporters inthe colony, 7003, and advocated 
only: 4 per cent., 7004; 4 to 4 at the very outside, 
7005. At the time witness left the colony, two- 
thirds of butter reaching England was not pre- 
servatised, 7006-7. Present condition of affairs not 
known, 7008, 7129, but reason to think increase of 
use since leaving, 7009. No doubt some pressure 
has been exerted, 7010-12. 


Experiments made with preservatives, as chief dairy 


expert, 7013, showing slightly greater keeping 
power of chemically treated butter, 7014, the 
Havour being better preserved, 7015, 4 per cent. 
being the amount admixed, larger quantity flavour- 
ing the butter, 7016, giving it a saline taste, 7017. 
Experiments left witness unconvinced as to desir- 
ability of preservatives, 7018-21. 


Prohibition of preservatives has been held to be 


likely to advance the price of milk, 7114. It need 
not do so, asevidenced by Copenhagen and Man- 
chester, 7115. 


Milk of Copenhagen Milk Supply Co. not pre- 


servatised, 7022. No preservatives used in milk 
supplies of towns in Denmark. They are strictly 
prohibited by law, 7023. ,.They may be used in 
small villages, 7024, where the law is not so strictly 
enforced, 7024-27. Dr. Stein known by witness 
years ago, 7028. He is official analyst to Danish 
Government, 7029, and his functions extend all over 
the kingdom, 7030-31. Quite possible to supply 
large towns with unpreservatised milk, 7032, 7043. 
Manchester Pure Milk Supply Co. use no_ pre- 
servatives, 7033. They get milk from nine 
farms, 7048-49. Have existed for one year, 
7050. Trade increasing, 7130-31. Customers of 
mixed, but chiefly of middle class, 7151-53. Sani- 
tary conditions of lower classes in English towns 
perhaps not so favourable to keeping milk as in 
Copenhagen, 7154-56. Only gnedelivery of milk daily 
at Copenhagen 7034, with advantages affecting con- 


sumer, 7035. Cleanliness and prompt cooling of 
milk enable one delivery to suffice, 7036. Cooling 
is relatively expensive, requiring ice, 7037, a com- 
modity more easily obtainable here than_ is 
imagined, 7038-40, though ditficulty may occur in 
parts, 7136-38, Ice preserved by stacking, 7041-42. 
One delivery daily would compensate for cost of 
refrigeration, 7044, and cheapen milk, 7045, with 
tendency to concentration of vending, 7046, but not 
of dairying, 7047. Equality of milk standard would 
also result, 7051-52. One delivery daily suftices for 
Manchester ; hence also probably would for London, 
7053. It is now welcomed in Manchester, 7059. 
Ice is requisite, 7132, but not for delivery twice 
daily, 7133-35. Manchester supply from places com- 
paratively near at hand, 7054-58. Milk sufficiently 
cooled will travel 200 miles equally as well as 
50 miles, 7058. Contracts of Manchester Pure Milk 
Supply Co. very stringent with rarmers, and milk- 
cans cleansed before return, 7060, and farm water 
supply looked to, 7061-63, and cooling of milk to 
40° insisted on, 7064, as requisite to a daily 
delivery, 7139-40. Price none the less lower than 
average vendor, 7064, 7158-60, and foot-note. 
Three per cent. of fat stipulated for, and 
all milk tested ; average 3°5, 7065-70. Has fallen 
to 2°7 on a single day in August, 7071. Calving is 
regulated ona fixed basis, 7072-75. Milk is received 
in sealed churns, 7076-79. Separated milk dealt in, 
7080-81, demand being some 6 per cent. of whole 
milk demand, 7082. ‘There is annatto in most milk, 
7083. Evening and morning milk differ in quality, 
7093-96, and evening milk may be diluted to quality 
of morning milk, 7097-98. Desirable to stop the 
fraud of selling separated milk as whole milk or 
admixed with whole milk, 7084-7113. Customers 
of Manchester Pure Milk Supply Co. dealt with 
directly, 7157. 

Pasteurising of milk in Denmark and Copenhagen 
not universal, 7171-74. Manchester Co. opposed 
to the practice, 7175, 7183, as unnatural and 
injurious, 7176, on medical advice, 7177, as rendering 
milk indigestible, 7178. It caramelises the milk 
sugar and coagulates the albumen, 7179, and flavours 
the milk, 7180-82. 

Cream needs no preservatives if traded by proper 

_ channels, 7116-17, daily, 7119-20. The grocery 
trade has made them requisite, 7118. None used 
in Copenhagen, 7120, with extremes of tempera- 
ture, 7121-22, and cream travelling three to five 
hours, 7123-24. From 140 to 150 grains of boracic 
acid iound per gallon of cream taken haphazard in 
Manchester, 7141-45. 

Boracic acid in 1 per cent. solution tastes butter, 
7125-28, 7146-50. Two per cent. would render 
butter useless for this reason, 7161-63. 

Transit of butter in refrigerator cars in New Zealand, 
7164, and of butter and milk, also in Denmark, 
7165-68. None such in Manchester, 7169-70. 


STARLING, Dr. E. H. (Digest of his Evidence.) 


F.R.C.P. and F.R.S., 6933, and represents the Royal 
College of Surgeons, 6934. 

Preservatives heard of as being most in use are for- 
malin, salicylic acid, boracic acid, and borax, 6935-37. 
Use of preservatives of interest to medical profes- 
sion, especially as to salicylic acid, 6967, in cases of 
rheumatism, for example, when results might prove 
to be very serious, if the amount were taken also in 
food, 6968, 6970, salicylate of soda being in question, 
6969. 

Harmful effects of borax and boracic acid as medi- 
cines vouched for on much evidence, 6944. Infantile 
scurvy might be produced by borax, 6945. Sterilised 
milk not likely to produce scurvy—that is mal- 
nutrition, 6946. Infantile scurvy said to prevail 
most in higher classes, 6947-48, who use most 
sterilised milk, 6949, hence cause and effect pre- 
sumed, 6950-52. No direct experiments made, 
6953. Unlikely that borax taken continuously can 
be other than harmful, 6955. Harm to infants from 
boracised milk known of, 6956. Irritant properties 
of sodium sulphite comparable with boracic acid, 
6979. Has never prescribed the sulphite, 6980. 

Contra-indication of salicylic acid in cardiac weak- 
ness, 6971, 6971*. Its indiscriminate use objected 
to, 6972. Boracic acid contra-indicated and dan- 
gerous in any lesion or disease of intestinal tract, 
6973. Dangerous to feed a typhoid patient on 
milk containing 20 grains of boracic acid per pint, 
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6974, or a diphtheria patient ; both would take much 
milk, 6975-76. In_ healthy cases no cumulative 
effects of boracie acid, 6977. Internal application 
ot boracic acid not known, 6978. 

Experiments made as to physiological action of 
formalin and digestive action of salicylic acid, 
6938 ; with formalin in 3,55, 6960-62. Formalin 
takes away food character ot proteids, 6939. In zjh5 
formalin stops the action of pancreatic juice, 6963 ; 
not tested as to zobnp, 6964. Salicylic acid is less 
harmful than formalin, but is apt to cause stoppage 
of gastric digestion in the stomach, 6941. It isa 

otent drug, and should not be used unknown in 
ood stuffs, 6942. Experiments on dogs do not show 
much against boracic acid or borax as used in foods, 
6944. Experiments of Drs. Rideal and Foulerton 
as toformalin not known, 6957-59. Objections to 
formalin based on experiments showing its effect 
upon proteid and digestive activity, 6965-66. Ex- 
reson with artificial gastric juice are reliable, 
put harder on the antiseptic than those on the 
living subject, 6988-91. 

Prohibition of formalin as a preservative should be 
absolute, 6940. Would feel inclined to forbid use 
of salicylic acid also, 6943. Would object to use of 
boracic acid and borax, especially in milk, 6944. 
Would not tolerate them in milk, 6954. 

Prohibition of antiseptics in food advocated, 6986. 
Continued use of a preservative might have a 
tendency to diminish vitality of the human body, 
6987. 

Copper sulphate in peas will probably enter into 

- combination with proteid constituents. Action of 
copper is very largely on the intestines, 6981-82. Is 
opposed to small amounts of copper for colouring 
peas, 6983. Would be dangerous taken constantly 
in $ grain to lb. of peas, 6984-85. 


Stevenson, Dr. THomas. (Digest of his Evidence.) 


M.D., F.R.C.P., Public Analyst, &c., &c., 4796. 

Preservatives in food studied, 4797. Those most 
commonly used in milk are boracic acid and 
formalin, 4804. Former said to have caused nausea 
in five grain doses, 4821. To taste a food it must 
be in excessive amount, 4832. 

Sterilising of milk held to tend to innutrition, 4804. 

Milk to Guy’s Hospital found once to contain boracic 
acid. Preservatives now prohibited in the milk, 
4798. Milk needs no preservative if properly 
cooled, and due regard paid to cleanliness, 4801. 
Large vendors use precautions which render pre- 
servatives unnecessary, 4802. Preservatised milk 
should not be given to the sick, 4803, 4806, because 
of effect on digestibility by the use of boracic acid, 
and hardening effect of formalin, even in small 
quantities. Children should not use preservatised 
milk, 4804. Stale milk may be sold by reason of 
contained boracic acid to prejudice of purchaser, 
4826-28. 

Formaldehyde in milk altogether objected to, 4829. 
If allowed, quantity should be very minute, and 
difficulty arises'as to determining small quantities, 
4830-31. 

Salicylic acid affects individuals injuriously, 4823. 
Objection to its indiscriminate use. Non-injury of 
many does not confirm non-injuriousness as seen 
by plumbo-solvent water poisoning, 4824-25. 

Contra-indication of heavily boracised milk in 
typhoid fever, 4807, and acute nephritis, 4808-9, 
Injury to individuals may result trom the indis- 
criminate use of boracic acid and salicylic acid, 
4810. ; 

Infants relatively more susceptible to boracic acid and 
formaldehyde than adults, 4848-50. 

Experiments by Dr. Annett as to boracised kittens of 
value, and should be carried on upon a larger scale, 
4805. Committee should undertake experiments 
as to effect of preservatives on animals, 4811, young 
animals, 4812-13, as monkeys, 4814-15, but objection 
obtains to the latter on account of mortality among 
them, 4816-19. Home Office licence necessary, 
4820. Such experiments would be valuable ; con- 
troversies need settlement, 4846, and nothing better 

than animal experiments can be suggested, 4847. 
But the Committee should undertake such experi- 
mental work, 4854, on animals, young and mature, 
4855-56. . 

Prohibition of preservatives advocated, though a little 
boracic acid in butter might be allowed, but not in 
multiple articles of diet, 4832-33. No one should 
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have more than 15 grains of boracic acid per diem 
under any circumstances, 4834-36. 

Prohibition of preservatives in Guy’s Hospital milk, 
4798-99, as unnecessary and inadvisable, 4800. 

Court of Reference as to preservatives and colouring 
matters would be valuable, 4851-53. 

Colouring matters of late have undergone change for 
the better, especially in sweetmeats, no noxious 
dyes being now found, 4837, nor for 20 years past, 
4838-39. Regulation a question of expediency. 
Colourings vary constantly, 4842. They should be 
scheduled, after experiments, 4843, which are 
essential, 4844-45. 

Copper in peas used in diminished quantity, 4840. 
It should be prohibited, 4841. 


Stitt, Dr. Gro. Freperic. (Digest of his Evidence.) 


(Represents Great Ormond Street Hospital.) 

Borax and boracie acid studied as regards children, 
6784-86. In cases of 24 grains of each to a pint of 
milk looseness of bowels has resulted. In another 
case distinct benefit accrued. Has given 2% grains 
of each three times a day for epilepsy to older 
children, with good effect, when added with bromide, 
but looseness of bowels has in cases resulted, and in 
one instance the boracic acid had to be stopped, 
6787-88. 

Salicylic acid is commonly used, 6808. 

Indiscriminate use of drugs as preservatives might be 
of serious moment for medical profession, 6806. 
6810, especially as to salicylic acid 6808-9; but 
borax and boracic acid rarely used, and formalin 
never used internally, 6807. Physicians should 
know accurately the amount of drugs taken in food, 
6810. 

Harmful results may accrue from formalin as a pre- 
servative, but no considerable harm probably, 6816, 
It would interfere with digestion if long continued. 
Would be chary of letting children have anything 
containing it, 6817. ; 

Milk should contain no preservatives if it can be 
guaranteed against going bad in consumer’s hands 
without them. Some delivered to Great Ormond 
Street Hospital goes bad in summer by the time it 
reaches the children, 6789, 6813. Milk well cared 
for in the hospital, but two epidemics of diarrhcea 
definitely traced to bad milk there in summer, 6790. 
Desirable that hospital milk should be examined 
for preservatives, 6811. It could be done by 
arrangement outside, 6812. No preservative found 
in milk specimens examined from Great Ormond 
Street Hospital, 6814. 

Sterilisation or pasteurisation and even boiling of 
milk held to be harmiul to children, 6791, 6799, 
especially the former, 6800. Infantile scurvy or 
mal-nutrition follows prolonged heating of milk to 
a high temperature, 6792-93. Reason not known, 
fact remains, 6794, and is well recognised, 6795. 
The scurvy can be produced by almost any patent 
food, 6796. The disease increasing, 6797, and is due 
to such milk and foods, 6798. Freezing of milk 
might have like effect, 6801, moderate cooling 
would not, 6802. 

Cream not much used in children’s hospitals, 6803. 
Used chiefly for marasmus, 6804. Same objections 
apply as to preservatives as in the case of milk, 
6805. 

Butter going to Great Ormond Street Hospital has 
been found to contain 17°4 to 47°6 grains of borax 
per lb., and has been given to children, no ill results 
noted, 6814. Very little taken, and that only bya 
few, 6815. ‘ 

Experiments 7m vitro not deemed important, 6818-20. 


Symons, Mr. Henry. (Digest of his Evidence.) 


Partner in firm of Messrs. John Symons and Co, 
Cider Merchants, 7262-63. 

Preservatives in cider used by best makers in small 
quantity, 7264-65. Salicylic acid, saccharin, sulphite 
of lime, or soda used, 7266, the saccharin being 
soluble, 7267, a product of coal tar, 7268-69, identical 
with “Tigress Brand” of saccharin, 7270-72. Pre- 
servatives good in small quantity to arrest viscous 
fermentation, 7273-77. Has used preservatives 
hitherto under certain conditions, 7278-80. They 
should not be prohibited but limited, 7281, as to 
quantity, 7282-84. Salicylic acid not always used 
and only a small quantity at any time. A standard 
should be fixed, 7285 ; not more than 4 to loz. of 
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salicylic acid per 116 gallons, 7286-87, and } to ¢ 0z. 
of saccharin, 7288. Beer showing incipient taint 
would be beyond the aid of saccharin, 7289, as also 
would cider. Preservatives should be used from 
one to three months before public get the cider. 
Salicylic acid held in Court to do more good than 
harm as used in cider, 7290. Only best makers 
should be allowed to use it, 7291-92. Too much pre- 
servative might be harmful, 7305. From 1 to 2 oz. 
of soda would be used per pipe, 7306. About {more 
used in America, 7307-9, and in Germany saccharin 
and salicylic acid used largely, 7310, about one- 
third more than above suggested standards, 7311. 
Has never used as much as Germans or Americans, 
7312. A witness holding that preservatives are not 
needed incidernotonehavinga great experience, 7293. 
Pure cultures can be obtained for beer manufac- 
ture, 7294-99. Has isolated pure yeast from apple 
pulp, 7300, and has identified the organisms con- 
cerned in cider manufacture, 7301. There are 
many kinds of germs, yielding differing results. A 
constant germ might obviate need for preservatives 
in cider, 7302-4. Cleanliness no substitute for pre- 
servatives, 7313. Difficult to exclude such bacilli 
in cider making as to obviate use of preservatives, 
with a weak percentage of spirit, 7314-17. Sick 
cider would not be salicylised, 7318, but with indica- 
cations of going wrong the acid would be added as a 
preservative, 7319-23. Such indications are excep- 
tional, 7326. Pasteurising does not work well, 7324. 
It causes insipidity. Itis practised in France and 
Germany, 7325. ‘Too late to pasteurise cider quite 
ready for consumption. Preservatives in cider not 
universally advocated, but honest traders should 
be permitted to use a small quantity in case 
of necessity, 7327, 7335. Cider industry very 
ancient, 7328, but progressive, 7329-30. Perfection 
of keeping cider probably attained, 7331, and 
knowledge has followed experience, 7332, by the 
aid of bacteriology, 7333, 7335. Difficult to say if 
manufacture of cider has improved, 7334. 


TRENGROUSE, Mr. Henry. (Digest of his Evidence.) — 


Appears on behalf of the London Chamber of 
Commerce, 612. His firm represents the packing 
house of Armour and Company, of Chicago, 
611, 615. 

Mild-cured provisions preferred now, 614, and 
produced in America, 616. 

Hard salted bacon and hams and no other from 
America years ago, 615. Salt conceals defects in 
produce, 656-57. Salted meats not now saleable, 
665. : 

Bacon and hams come from America dusted with 
powdered borax, 618, which is washed off, 619. 
Boracic acid chief preservative used, 617-18. Is inti- 
mately mixed with butter, 625, 628 ; probably mixed 
also with French butter, 627. Factories advised 
to use one half per cent., 646; but two per cent. 
said to have been found in some Australian butters, 
647-48. No stipulation made as to percentage to 
be used ; traders at mercy of shippers and manu- 
facturers, 649. None added by witness’s firm, 651. 
It does not conceal defects of butter, 655. Would 
impart flavour only when largely employed, 658. 
It may be added both at creamery and factory, 659, 
662. Use needs systematising and standardising, 
660, 702. Second dosage obviated where butter is 
made at the creamery, 664. Highest percentage 
known in butter is three, 678. Is superior to salt 
as a preservative. No ill effects heard of from its 
use, 702. 

Prohibition of boracic acid would result in a return 
to salted butter, 703. 

Butter brought largely from Australasia, 620, in cold 
chambers, 623, unsalted but with boracic acid in it, 
621-22, and will keep out of cold chamber for two or 
three weeks, but without boracic acid would 
deteriorate very rapidly, 624. This butter improving 
and coming into favour at lower prices than 
Danish, 650. Moist butters of delicate texture call 
for preservative, 652; Australasian butter does so, 
653, 673. It passes trom creamery to factory, 662. 
All stock more than a week old is cold stored, 665. 
The butter ought to be made to keep a month out 
of cold store, 666-73. It is on shipboard five to 
six weeks, 677. Plenty quite as good as Danish, 
689. Its introduction has brought. down Danish 
prices, 702, 

Deuish butter believed not to cgyntain any preservative 


but 1 per cent. or more of salt, 630, 654; difficul 
in keeping it, 631, 654 ; but it is very solid and free 
from moisture, 635, 674-75, and thus keeps longer 
than Brittany butter, 694-96. Forms bulk of 
English trade, 679-81, 683-85, 693; short voyage 
obviates need for preservatives, 682; none save 
salt is used, 686-87. The Danes get on without, 
688. The butter commands a high price relatively 
697 ; is chiefly used by the middle class, 698. 
Normandy butter needs rapid consumption, 632, also 
Brittany butter, 633, which soon goes off unless 
preservative be used, 634. More moisture in these 
butters than in Danish butter. Brittany butter 
creamy, demanding day by day consumption, 
635-36. It is factory made, 637. Normandy and 
Brittany butters most in demand in London, 692. 
Brittany butter commands the highest price, 698. 
Irish butter could be introduced for immediate 
consumption without preservatives, 690-91. 
Moisture of butter determines its price, 699, and keep- 
ing qualities, 700-1. 
Colouring matter, annatto, used for butter at most 
factories, 638-39, and largely for cheeses, 643-45. 
Tinned meats slightly salted, 642. 


Tups-THomas, Mr. Jonn. (Digest of his Evidence.) 


County Medical Officer of Health for Wiltshire, &c., 
4923-25, 4947, 5046-48. 

Diarrhcea in children found to get worse when treated 
with 1 to 5 grains of boracic acid in their’ food, 
4926, in Newport (Mon.), 4927, an industrial town ; 
the milk ordinarily taken by the children concain- 
ing from 40 to 120 and more grains of boracice acid 
per gallon, 4928, as ascertained by analysis and by 
the word of the milk vendors, 4929, who added the 
acid under a fancy name, 4930. Many children in _ 
question, 5001, at all seasons, 5050, for twelve 
months, 5051, in one locality, 5002; no multiple 
attacks in houses, 5003. Milk drinkers alone 
attacked, 5004, 5008, and all milk from one source, 
5005, 5007, which hit all children alike, 5006. 
Other similar experiences had, 5052-54. Diarrhea 
rate among children thought of as influenced by 
preservatives, 5009-10. The disease induced in 
phthisical persons on boracised milk diet, 5024-25. 
Doubtless the experience recorded above/ regarded 
as exceptional because of want of knowledge on 
part of medical profession, 5055-56. Boracie acid, 
salicylic acid, formic aldehyde prescribed by 
witness for diarrhoea and indigestion, 5056, but 
not since above experience, 5058, as no control can 
be haa over the doses taken, 5059-61. Dose of 
boracic acid reduced 50 per cent. in new edition of 
Pharmacopoeia, 5062. 

Milk of high-class dairymen not so much boracised as 
of “over-day” milk vendor, who may doctor milk 
already treated, 4932. Boron compounds also used 
in private houses, 4933. Milk needs no preservative, 
4934, even in the case of a large town, 4935, cleanli- 
ness being an absolute necessity, 4936-37, 5039-40, 
and preservatives putting a premium thereon, 
4938, 5027-32. Milk is recklessly boracised, 4942-43, 
and trade by its use improperly carried on, 4944-46, 
and gross neglect of ordinary precautions and 
sanitation found where preservatives used, 4948. 
Milk should be consumed within forty-eight hours 
of being drawn, 4949. In midland and southern 
counties some 85 per cent. of milk consumed by 
children and invalids, 5021-23. Bacteria should be 
kept from milk rather than inhibited wher there, 
5026. Milk should be strained, cooled, and 
sterilised, 5039-40. Milk properly treated will keep 
forty-eight hours under all circumstances, 5041-44. 

Pasteurisation used by some Wiltshire and other 
dairies, 4980, 4983-84, 4986. Trade springing up, 
4982. Milk is bottled, 4985, at same price at 
Leicester, 4987. Exact temperature not known, 
4988. 

Transit of milk by rail may need improvement, 4970. 
At present harm may accrue, 4971-73. Matter easy 
of rectification, 5045. 

Butter not in same case as milk, qua use of pre- 
servatives, 4950-51. A difficulty arises in supplying 
large towns with fresh butter, 4952, at certain 
seasons, 4953, but Danish butter largely imported, 
4954-55, without difficulty. Australian butters are 
preservatised, 4956. Many home creameries use 
preservatives, 4957. None known which de not, 
4958. Witness would modify his view if he knew 
that large creameries did not use them, 4958-60. 
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_Boracic acid used for. dusting poultry, 4938, and 


recklessly used in milk, 4942-43. Also used for 
sausages, up to 80 grains per lb. in November, 4973, 
such quantity being recommended in the pork trade, 
4974. Boric Syndicate pamphlet issued with one 
object in view, 4989, and is a collection of data, 
4990, leaning one way, 4991, towards favouring 
boric compounds, 4992. 

Formalin getting more used by dairy people, 4975-76. 
Idiosyncrasy of witness to boracised milk and food, 
and to boracic acid as a drug, 4930, 5014-15. Most 
children and invalids idiosyncratic to preservatives, 
5016. 

Physiological action of boracic acid is to cause a 
certain amount of skin eruption, 4931. Medical 
profession generally ignorant of the injurious 
effects of boracic acid. Evidence in the pamphlet 
of the Boric Syndicate not altogether satisfactary, 
4938-39. Harm held to result from administration 
as a drug too soon after food, 4939-40, and indis- 
criminate use objected to, 4941, as well as use 
unknown to the consumer, 4942. Formalin injurious 
if taken continuously, 4978. If medical men were 
aware of the substances used as preservatives and 
the extent to which used, mischief thereby 
would be looked for, 5011. Parallelism of lead 
poisoning and ergotism, 5012-13. 


“Sanitary improvement in rural districts put back by 


use of preservatives, 4946, 5027. Some farms in 
such a state as to render milk impossible of 
delivery without preservatives, 5027-32. Dairies, 
&c., Order not generally enforced, 5033-36. Proper 
water supply would result from enforcement, 
5037-38. 


_ Experiments on dogs of little value as compared with 


the human economy, 4993-96, so with cats, and in 
the laboratory, 5067-69. Kittens more nearly 
approximate to the human, 4996-99. Experimental 
evidence thus far not decisive, 5000, 5063, or satis- 
factory, 5063-66. 

Declaration of preservatives not desirable, rather to 
be avoided, 4949, and not sufficient gud children 
and invalids, 5017-20. 

Prohibition of boracic acid in milk necessary ; milk 
most largely used by children and invalids, 4932, 
4934. All preservatives unnecessary, 4977. 
Colouring of milk should not be allowed, 4961, 4968, 
because fraudulent, 4962. Not believed in or 
butter, 4963, nor for cheese, 4964-67. Should not 
be allowed in cream, 4969, or butter, or marg rine 
unless it be very distinctly tinted, 4969, to prevent 
fraud, 4970. Colouring used for sausages, including 
rose pink, 4973. 


whole lb. desirable, 2006. Copper not present as 
copper sulphate, 2009, but as a proteid compound, 
2010, not soluble, 2011, though possibly soluble at 
times, 2012-13, as in the human economy, 2086-87. 
Distribution of the copper unknown, 2014, likely to 
be mostly on outside of peas, 2015, absolute uniformity 
of distribution not expected, 2019, though borne out 
by careful analyses, 2024-25, 2028-29. Put in to 
preserve colour, 2016. Some tinned peas contained 
no copper, 2017, 2030, but they were off colour, 
2031-35. The physiological action of the copper 
must determine the question of its use or disuse, 
2018. Difficulty in detining limit of quantity to be 
used, 2019-20, and of conviction on basis of quantity 
present, 2021. Limit should be determined, 2022- 
23. Declaration of presence sufficient if addition 
decided to be objectionable, 2026-27. Use pro- 
hibited in France, 2088, and prohibition recently 
withdrawn, 2089. Dangerous to add 74 grains of 
metallic copper per lb. of peas, 2093. Declaration 
of amount of copper unobjectionable, 2094-96. 
Largest amount found not known, 2097-98. 

Milk for infants and invalids should contain no pre- 
servative. London general hospital milk samples 
were found to contain boracic acid, 1992, 2099, 2100. 
Milk products should be guardedly preservatised in 
summer, 2047-51. 

Invalid foods should not be chemically preservatised, 
1992. Practically all the examined samples some 
years ago were so preservatised, 1993, but. later 
samples were free from preservatives, 1994. 

Declaration of preservatives should be made, 1996, 
2003, 2052-56, and would suffice, 2067-69, though not 
in cases where boracic acid is contra-indicated, 
2070-74. 

Standards limiting use of preservatives desirable, 
1997-98, 2050-51. Unequal distribution in food no 
barrier, 1999-2001, 2003 ; maximum limits should be 
insisted on, 2058, 2076. 

Classification otf foods gud use of preservatives 
desirable, 2002, 2050, 2059, and feasible, 2003, 
2060-64. Purchaser should be able to procure an 
article free from preservatives, 2003, 2052, 2078. 


VortcKker, Dr. J. A. (Digest of his Evidence.) 


Appears on behalf of the Royal Agricultural Society, 
1635. 

Preservatives examined, 1636, 1639, mostly those 
used for milk or cream, 1637, 1639, 1652. Could 
draw no clear distinction between those used for 
milk and cream, 1638. Not found in milk samples 
sent by farmers themselves, but only in those under 
the Food and Drugs Act, 1644. Not personally 
responsible for analyses referred to in evidence as 


\Wasgy, Mr. Samuen Arcurpatp. (Digest of his 
evidence.) 


A Fellow of the Chemical Society, &c.; represents the 
“ Lancet,” 1975-77. 

Examinations made of food and beverages over a 
series of years, and several preservatives found, and 
in some instances as a result of comment afterwards 
discarded by vendors, 1978-85. Exclusion of 
salicylic acid from beverages was made on account 
of hurt to trade by its known inclusion, 1986. 
Vendors of preservatised articles nearly always com- 
municate with “ Lancet,” 1991. 

Preservatives increasingly used, 1995, and at certain 
seasons cannot be dispensed with, 2003. Limit to 
their preserving power, 2004, and this fact im- 
portant, 2056-57. Borax or boracic acid most fre 

uently used, 2037, then salicylic acid, 2038, then 
ormaldehyde, 2040, then benzoic acid, 2039, but only 
a few instances found of latter, 2043. Use of 
formaldehyde increasing, 2041; not so salicylic 
acid, 2042. Fluorides not found, 2044, though 
heard of in food, 2045. Use of benzoic acid and 
formaldehyde should be prohibited, 2046. Pre- 
servatives should be allowed in summer, 2047-48, in 
milk products, 2049. Public not self-protected 
against the addition of preservatives, 2065-66. 
Dates of use of preservatives becoming known, 
2079-85. (App. No. 10.) Preservatives in food held 
to be injurious to health by medical men and phy- 
siologists reporting to the “ Lancet,” 2101-6. 

Boracic acid and borax both found in food samples, 
1987-88. Analysis made not quantitative, 1988-90, 
such analysis difficult, though accurate, 2036. 

»Copper in peas, 6 grains per lb. found, 2005, 2007, 
2097, effect on consumers not known, 2008. Small 
portions of ‘peas not sufficient for examination, 


made under the Act, 1670. No check on amounts 
used; this a great danger, 1676. Clear distine- 
tion between their use in milk and in cream and 
butter, 1692, 1748. Preservatives permit of goods 
being sold which should not be allowed, 1714, and 
which would decompose but for the contained pre- 
servative, 1715. Preservatives in milk should be 
prohibited, 1716. No wide experience of preser- 
vatised foods, 177. 


Declaration of use of preservatives should be obli- 


gatory in milk and cream, 1716, 1749. 


Quantity of preservative in milk and cream should 


be limited and standardised, 1749-50. 


Boracic acid preservatives commonest in milk, 1639, 


1643. 


Salicylic acid used in milk formerly, not recently 


found, 1643. 


Formalin never yet found in milk, 1643. It renders 


food indigestible, 1817. 


Butter samples frequently boracised, 1652, some home 


and some Colonial, 1653. Only boracic acid pre- 
servatives plus salt found, 1654. Australasian 
butter with ana without preservative kept equaily 
well for six weeks, 1682, 1723-29. Quite possible 
to send the butter without preservative, 1683, 1720- 
22, 1730-32. Proportion so sent not Known, 1684- 
85. Australian butter samples were examined about 
June last, 1702-3, six in number, 1717-19. Rancidity 
could hardly be masked by preservatives, 1714. 
Different pastures said to produce butters of ditfe- 
rent keeping qualities, 1733. Is sceptical on the 
point. utter properly made under proper con- 
ditions requires no preservative, 1734. Sterilisation 
not a necessity, 1743-47. Not aware that Danish 
instructors have failed in Ireland to produce butter 
of Danish keeping quality, 1735-36, 1738. 
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Milk preservatised may furnish differing quantities of 


the admixture in different samples, 1640-41, 1671. 
Those containing preservatives mostly adulterated 
or mixtures, 1652. Preservatives may be repeatedly 
added to milk, 1672, haphazard, 1673-75. Samples 
examined not decomposed, 1698-1700. Decompo- 
sition does happen, 1701. If started it could 
hardly be veiled by preservatives, 1712-13, but the 
preservatives enable milk of bad keeping quality 
to be sold as good milk, 1715. Keeping quality 
affected by insanitary surroundings, 1739, and by 
health of cow, 1740-42. Milk is rendered indi- 
gestible by formalin, 1817. 


Cream in jars often has all the preservatives at the 


top, 1642. Should contain no preservative without 
declaration, 1749. 


Condensed milk sample (Australian) found to contain 


+ per cent. of boracic acid 1645, 1648-49, in 1898, 
1649", a high percentage, 1646, and not a safe one, 
1647, and reckless, 1650. An exceptional case, 
1677, and sent privately, 1678 ; reason not remem- 
bered. 1679-81. No need for a preservative in such 
milk, 1651. 


Ciders, American, of low alcoholic strength and bad 


keeping quality, contain salicylic acid, some also 
glycerine, 1655-56. Quantity not determined, 1656. 
In 1895-96, 1657, samples brought by complaining 
English manufacturers, 1655, 1658. Ground for 
prosecution, quantity large, 1659. 


Temperance drinks not examined, 1660. 
Jams and preserves examined, 1660. One sample of 


R 


strawberry jam had 33 grains of salicylic acid per 
Ib., 1661. Its presence objectionable, 1662-63, 1708, 
and used to cover imperfections, 1664, 1706. Not 
necessary in well made jams, 1664, 1704, or fruit 
pulp, 1706. Imported pulp cheapens the jam, 1707, 
andit is practically impossible to import pulp with- 
out preservative, 1708. 

ennet found to contain boracic acid preservative, 
1685, the only sample examined, 1686. 


Cattle food cakes, test samples contained borax 


purposely added, 1687, in cotton cake 1 lb. to a 
ton, to preserve colour, 1688, 1690, and may cover 
inferior make, and excess of moisture, which 
moisture may lead to fermentative changes, 1689-90. 
Such preserved cake has not been adopted, 1709-19. 
Borax not used in the trade, 1710, nor formalin, 
Guile 


Colouring matters found in jam, aniline dyes in sweets 


and pop-corn, 1666-67 ; no analyses made personally, 
1668-69. No excuse for use of colouring in milk, it 
is usually fraudulent, and should be prohibited, 
1691, 1748. Not soin butter, 1691. Butter alters 
its colour naturally. Usually fraudulent in mar- 
garine, 1692. Characters of colourings not much 
known, 1694-95. Colouring of peas not gone into 
much, 1696-97 


WaLrorD, Dr. Epwarp. (Digest of his evidence.) 


Medical Officer of Health for Cardiff, 1820. 
Analysis of food and drugs to the number of 600 


samples made in Cardiff annually, 1821-24. Popu- 
lation, 186,000 persons, 1909. 


Preservatives reported on for Cardiff Town Council, 


P 


1825. Antiseptics, such as boracic acid and for- 
malin, should not be added to food, 1826, butter 
and milk being the chief foods personally in ques- 
tion, 1827. Use of antiseptics general and in- 
creasing, 1828, 1853, 1921 ; boracic acid especially 
in question, 1854-55. Use unnecessary, 1837, 1886- 
88, though a trade convenience, 1838. Use may lead 
to lack of cleanliness, 1839. May conceal incipient 
decomposition, 1846. Proof of harm from preserva- 
tives would render them physiologically inde- 
fensible, 1872. Quantity used an important factor, 
1873. Useful quantity very questionably harmless, 
1874. Cooking would alter formalin present in 
food, 1918. 

cohibition of use.of preservatives would not seriously 
affect urban milk supplies, 1909-10, 1928. Populous 
places better supplied with milk now than formerly 
1911. Prohibition in Austria, France, and Ger- 
many, 1929. No reason why England should not 
follow suit, 1930-31. 


Declaration should be made of the admixture of 


chemicals in food, 1836, but would not suffice, 1837, 
1871. Public should be protected against chemicals 
in food, 1870. 


Boracic acid is a drug, used medi inally, 1835. Some 


persons may be very suscep¥ible to it, 1847, and 


might take large amounts in food, 1848-49. It inter- 
feres with digestion, 1856, 1859-60, even in 


small quantities, 1857 ; this known from reading, . 


1858, of experiments made in laboratory, 1863-64. 
Experiments not regarded as typifying human con- 


ditions, 1865, 1898, and very trivial in their - 


differences, 1866. Systematic feeding experiments 


would be important, 1899-1900. Poisoning cases not. 


known, 1867, or heard of, 1868-69. Dose for a child | 


some 3 grains, 1875. This should certainly not be 
exceeded in boracised milk, 1876. Sixty grains in 
foods in addition to the same as a prescribed 
medicinal dosage daily for an adult objectionable, 
1877, and a danger, 1878. Many conditions under 
which medicinal use of boracie acid would be 


hesitated about, 1879-81, eg., pregnancy, 1882, _ 


1884-85, and objection obtains as to its indis- 


criminate use in food, 1883. Cooking would not . 


alter it, 1907-8. : 
Milk entering Cardiff boracised to some 8 to 13 per 
cent. of total samples examined, 1829-30. Quan- 


titative analyses made, 1831. Lowest quantity of 


boracie acid found, 0°004 per cent., highest, 0°105 . 


per cent., 1832 ; 0°05 per cent. would give 7 grains 
per quart; 0°1 would give 14 grains per quart, 
1833. Such proportion might be harmful, espe- 
cially to an infant, 1834. Use of preservatives in 
milk a serious question, 1927. Minute traces of 
formalin have been found in milk, 1840. Seasonal 


influence upon the presence of boracic acid not . 


known, 1851-52, Powdered borax applied to milk 


and cream, 1901, and not always intimately mixed, - 


1902, thus tending to vitiate analyses, 1903. Some- 
times sprinkled on top of créam, 1904, and hence 


located there, 1905-6. Strictly pure milk more - 


important than unstinted supply, 1912-13. No 


preservatised milk found decomposed, 1914. Cardiff ~ 


milk supplied from its home counties, 1919, some: 

eight hours old when handed to consumer, 1920. 
Butter in 1898 found to contain boracic acid in 44°5- 

per cent. of samples examined, 1841. Proceedings. 


taken in one case, 71'4 grains per lb., 1842. Warranty ~ 


led to dismissal of case, 1843-45. Percentage of 0°25 


of boracic acid said to be needed to preserve butter, . 


1861, how Jong not known, 1862. 
Bacon and ham not examined for preservatives, 1850. 
Diarrhcea studied, 1889. Most prevalent during hot 


months, 1890-91, when most preservatives presum- | 


ably used, 1892, and probably kept up by use of 
boracised milk, 1893. Mortality varies with sammer 


heat, 1894. Sanitation ought to have reduced mor- ~ 


tality beyond its present rate, 1895-96. Diarrhcea 
and milk diet closely related, 1897. 
Ptomaine poisoning not a subject of study, 1915-16. 


Colouring matters used a little, 1922, in milk and | 
butter, 1923, in preserves, 1924, and preserved fruit . 
and vegetables, 1925. No personal knowledge of 


use, 1926. 


Witp, Dr. Ropert Brieas. (Digest of his evidence.) 


Assistant Lecturer on Materia Medica and Thera- - 


peutics at Owen’s College, Victoria University, &., 
1413. 

Boracic acid—doses personally taken of 10 grains at 
a time have not had any effect, 1416, no matter 


how or when taken. Acid tasteless; 15 to 20- 


grains not injurious in single doses, 1417, but 
continued daily doses of that amount for a week 
create slight disturbances, which soon cease on 


omission of the acid. Quantities up to 120 grains . 


taken on occasion in some four hours, nausea and 
diarrhoea resulting, 1418. Has dosed patients with 
from 10 to 80 grains a day, 1420, in health and 
sickness, with benefit, 1421. Traces found in milk, 
1442, of 1 in 1,000, 1443. 

Excreted by the kidneys as an alkaline salt, and free 
boracic acid, according)|to dosages, 1419. 

May safely be added in small amount in milk in 
health, 1429, 1444, 1 in 1,000, a quantity sufficing to 
keep milk for 24 or 48 hours, save in extreme heat. 
Not so with infants or in kidney troubles, 1429. 
An infant of three months would consume one or two 
pints daily, 1430, 1432, an adult on milk diet some 


two quarts, 1431, and 1 in 1,000 would give 9 grains - 


per pint, 1433, a large dose for a baby, 1434, 
with resulting loss of appetite and nutrition if 


continued, 1435. Milk with a little preservative . 


better than no milk, 1440, or sour milk, 1441. 
Injurious effects, eruption, loss of hair, when 30 
grains per diem taken, 1422, 1424-25, 1427, ceasing 
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- on cessation of dosage, 1423, 1427. Patient an 
_ adult, 1424, Effect of doses cumulative, 1427. 
Temporary albuminuria caused, 1447. Possible 


ill-effects outweighed by benefits to infants of ° 


boracised milk, 1458. No ill-effects seen from five 
grain doses in any case, 1459-60. Ten grain 
doses have produced some seven cases of 
known injury, 1461, out of 40 treated cases ; only 
three cases of albuminuria known, and in one, 20 
grain doses used, 1462. Toxic symptoms may 
arise from idiosyncrasy or kidney disease, 
1463-66. 

“Contra-indication to its use is kidney disease with 
albuminuria, 1447-50, and large numbers of persons 
thus affected, 1450-52, even before medical advice 
sought, 1456, andabsence of boracic acid from their 
milk diet important, 1455, but often not effected, 
1457. Other contra-indications are certain con- 
ditions of the stomach, especially of digestive 
organs in children, 1467-68, 1470-71, the latter a 
prevalent class in Manchester, 1469. No other 
conditions of contra-indication known, 1472. No 
personal experience of use in pregnancy, 1473-78. 
Danger of giving boracised milk when kidney 
lesions in scarlet-fever present, 1497-98. Interest 

___ In the acid purely professional, 1487. P 

Declaration of its presence in milk important, 1436, 
1444-46, 1453-55, and sufficient, 1488-92; but 
specific label desirable if possible, 1493-95. 

Diarrhcea said to be less*prevalent in certain children 
since boracised milk used, 7} grains to the pint, 
1480. 

Milk partially decomposed may possibly be rendered 
saleable by boracic acid, 1481, and so may be con- 
veying ptomaines tochildren, 1482, but matter not 
within the knowledge of witness, 1483. Milk some- 
times containing no boracic acid in winter may do 
so in summer, 1484. Ideal milk would be without 
any preservative, 1493. Milk not injurious in enteric 
fever if only slightly boracised, 1496, but would not 
be given in scarlet fever, if other obtainable, 1497, 
and should be prohibited if intended for all cases of 
acute scarlet fever patients, 1498. Pasteurising 
practicable in Manchester, 1437-39. 

Salicylic acid and formalin and copper in peas not 
within the knowledge of witness, 1485-86. 

Colouring matters not specially worked at, 1487. 


“Wintiams, Mr. Water CoLLinawoop. (Digest of 
_his evidence.) 


Fellow of the Institute of Chemistry, Public Analyst, 
B.Se., &e., 5145-46. 

Preservatives in food studied, 5147. Boric compounds, 
formalin, and salicylic acid most commonly used, 
5148. Borate found in sausages, pork pies, 5180. 
Boracic preservatives all mixtures, 5246-47. 

_Milk new and unadulterated seldom preservatised, 
5149, in Liverpool, 5155 ; in skim milk and separa- 
ted milk borates more common, 5149, 5300, in Lan- 
cashire, 5150, and in towns with large proportion of 
poor people, 5392, outside county boroughs, 5151-54. 
Borates found most in winter, 5156, when milk is 
most valuable, 5157; but data are few, and the 
basis of statement not of much importance, 5197- 
5215. Milk should not be preservatised, 5220¢ 
Supply of Liverpool can be carried on without 
reservatives, 5289-99. All milk samples examined 
or borates and formalin, 5300-4. Samples outside 
Liverpool hardly representative of Lancashire, 
5305. Preservatives put a premium on cleanli- 
ness, 5306-7. Data as to milk sampling gud pre- 
servatives promised, 5391. 

Butter found’ to contain boracic acid and _ borates 
only, outside salt, up to 62 grains per lb., 5169-70, 
especially in summer, 5171. Boraxed butter used 
for cooking (say) fish, would tend to saponify the 
fat, 5232-42. That preservatised butter cannot be 
used for butter-scotch not known, 5243-45, 5248-50. 
Utility and necessity of boracic acid doubted, 5255, 
5261. 

Margarine samples nearly all contained borax or 
boracic acid, 5172, 5251-54. Mostly sold as butter, 
5173-74, and much used in cooking ; usually some 
20 grains per lb., 5175. Utility of boracie acid or 
its necessity doubted, 5255-61, 5263, but trade seem 
to regard it as necessary, 5262. ; 

Hams found to be cured with borax, with from 4 to 
‘24 grains per lb. in the meat, 5176-77, the meat 
having been penetrated, 5178, some of the meat 
being foreign, 5179. 

- Bacon found to be penetrated by borates, 5180. 


- Cream samples found to contain boracic acid as a pyécig, 


borate, 17 to 38 grains per pint, 5164-65, both 
potted and bottled, 5166. One sample unfit for 
use, 5167-68, and deemed to be injurious to health, 
5325. Potted samples from grocers, 5221, who 
require the preservative to keep the cream, 5122-26, 
more than the dairyman, 5127-31. 

Jam found to contain salicylic acid from 4 to 44 grains 
per lb., 5180. Bottled fruits and some jams found 
free from preservatives, which seem not to be 
needed in large, clean fruits, 5181, as opposed to 
small and easily damaged fruit, 5182. No proceed- 
ings taken, 5183, and difficulty apart from preser- 
vatives thought of as regards small fruit jams, 5184, 
but not upheld if makers do really get on without 
them ; 43 grains per lb. in any case too much, 5185. 
Use not decreasing, 5264-67. Quality of fruit a 
prime factor, gud preservatives, 5268-71. With 
proper care all round, salicylic acid not requisite, 
5272, and used, where used, often without thought, 
5273, and its prohibition would not injure legiti- 
mate trade, 5274. One unpreservatised sample of 
jam contained mould spores, 5326-30. Imported 
pulps seldom preservatised ; preservatives unneces- 
sary, 5331-35. Z 

Temperance drinks found to contain much salicylic 
acid, 5186. Lime juice cordial found to contain 
from 20 to 108 grains per gallon ; none is needed, 
5187. The acid stops fermentation, 5188. Salicylic 
acid and formalin, and salicylic acid and boracic 
acid found in samples, 5189. Unsweetened lime 
juice, but no sweetened lime juice cordial, found 
unpreservatised. In lemon squash, 50, in ginger 
wine 118, in raspberry wine, 133, in orange wine, 
106, and in black-currant wine, 140 grains of sali- 
cylic acid per gallon, 5190-92 ; and the acid found 
in herbal ale, 5277, all really non-alcoholic wines, 
5193, 5285-88. Proceedings failed in cases where 
taken in Liverpool, 5193, because of medical evi- 
dence in favour of use of the preservative, 5194-95, 
and of evidence of manufacturers as to fruit used ; 
but amounts recorded are above all requirements, 
5195. Children principal consumers of above 
beverages, 5278-80, who might thus get large quan- 
tities of salicylic acid, 5281-84, 5308-11. 

Formalin less frequent than boracic acid in milk, 
5160. Amount in milk cannot be told with pre- 
cision, 5162, but detectable in milk, 5163, Objected 
to, 5216, as affecting digestion, 5217, and as enabling 
stale milk to be sold as fresh, and as putting a 
premium on cleanliness, 5218. 

Boracic acid objected to as a preservative in milk, 
5218-20. Borax in butter used for cooking fish 
would tend to saponify the fat, 5232-42.. No 
difficulty in determining quantity of the acid in 
tood, 5313-15. 

Experiments made with salicylic acid showed retard- 
ing effect on digestion of boiled white of egg, but 
not on pancreatic digestion, 5196. 

Proceedings successfully taken in Liverpool for 
formalised milk, 5158, 5161; and unsuccessfully 
for salicylised temperance wine, 5158. Use of for- 
malin was increasing, and was checked by the con- 
viction obtained, 5159. Conviction secured because 
formalin an adulterant and deemed to be injurious 
to health, 5316-21. Injury not known, 5322-24, No 
considerable account of case published, 5428-31. 

Prohibition of preservatives in milk should be absolute, 
5220. Salicylic acid should be prohibited as a pre- 
servative, 5275-76. f 

Colouring matter, doubtless harmless, used in spices 
and pepper, 5347-49. Harmless colours not objected 
to in butter, cheese, confectionery, and general 
fancy goods, 5350, and might be allowed, 5385-87. 
Colouring milk might be an offence, 5351; as 
fraudulent, 5352, 5420-21 ; not so with butter, 5353- 
57. Unknown red dye found in jam, 5361; and 
red dyes found in sausages and meat, 5362, 5377-78. 
Unnecessary and undesirable, 5363, 5370. Injury 
to health and fraud not in question, 5364-66. No 
colouring found in cocoa, tea, coffee, 5379. Control 
of colourings a difficult problem, 5334. Scheduling 
might be adopted, 5385. Injurious colours not met 
with now, but Dr. Campbell Brown has found lead 
chromate in sugar oranges and lemons, 5387-90. 
Tron and oxide of iron not usually classed as poison 
and poisonous salts, 5394. } 

Copper in peas used in diminished quantity; use 
requires very strict control, 5337-40, 5344-46. About 
24 ozs. of peas examined, 5341; from well-shaken 
samples 5342. Has found j grain per 1!. in peas 
quite green. Interior of peas found tc contain 


copper, 5343. Copper is injurious to health, 5367 ; 
and along with its salts, poisonous, 5393. Minute 
quantity suffices for peas, 5369, 5380-83. About 
40 per cent. of copper in peas enters the stomach in 
a soluble form, 5372-76. Copper used to green the 
peas, 5402 ; and fraudulent in the abstract, 5403-5 ; 
but purchaser not prejudiced, 5406 ; but consumer 
may be, 5407-15: no doubt is, 5420-27. No injury 
to health from + grain per lb., 5417. 

Declaration of colouring matters might prevent fraud, 
5350. Should be made as to cocoa nibs coloured 
by red oxides of iron, 5395-5400 ; and of copper in 
peas, 5401. 

Prohibition of copper in peas desired, 5358, 5416 ; and 
if not should be strictly limited, 5359. Peas pro- 
probably unsaleable if not greened, 5360, 5368. 


WitriaMs, Dr. WittiAM. (Digest of his Evidence.) 


Medical Officer of Health for the County of Glamor- 
gan. Represents the Incorporated Society of 
Medical Officers of Health, 2108-10. 

Boracic preservatives, 2188, 2190, especially in milk 
and butter, subject of action by Glamorgan County 
Council, 2111. Use of these preservatives utterly 
bad in principle, and held to have caused injury, 
2112. Analyses made of vended samples of milk 
and butter, 2113-14. By whom preservative added 
in general not known ; farm-dairyman added it in 
one instance, 2115. Addition in milk varied from 
13% to 210 grains per gallon, 2116, 2118. The 
latter unnecessarily excessive, 2117, 2121. No pre- 
cise method of addition of preservative, 2119. 
Double addition may take place, 2120. Preserva- 
tive not affected by cooking, 2124-25. Amount in 
butter has varied from 1 grain to 112 grains per lb., 
2125; mostly imported butter, 2125*. Boracic 
acid nearly tasteless, 2139. Amount used varies 
with the season, 2141. Most frequently used in 
hottest weather, 2142, and most samples taken 
then, 2143. Borax and horacic acid are, one the 
salt, one the derivative, of the other, 2231. Boracic 
acid inserted in solution in fish and eggs, 2232. 
Found in decreasing percentage of samples of food 
in Glamorgan, 2239. 

Injury to health from preservatives cannot be proved, 
2133-34, 2183-86, and not known of, 2146, but cer- 
tainly may arise, 2149-51. Question of injury 
based on experts’ statements, 2180-81. Boracic acid 
no doubt a poisonous drug, 2195, but failure of 
observation may account for absence of proof of its 
injury in food, 2196-98. Different modes of its 
administration asa drug and in food may account 
for difference of action on man, 2199-2200. Boracic 
acid contra-indicated in certain diseases, 2213. 

Diarrhoea regarded as persistent by reason of use of 
preservatives in milk, 2171-74, 2224-25, producing 
ptomaines, 2191, 2191*. No such cases known of, 
2175-76, nor diarrhcea as induced by ptomaines, 
2192, in milk or meat, 2193-94. Infantile diarrhcea 
not specially studied, 2216. 

Declaration of added preservatives in milk and butter 
should be definite, 2140. Simple declaration would 
not suffice, 2147, 2152-53, 2212-14. Delivery or post- 
ing of warning notices would not be of much prac- 
tical use in Glamorgan, 2154-63, save in the hands 
of medical men, 2164-68. ° 

Prohibition of boron preservatives should be absolute 
as regards milk, 2112, 2140, 2169-70, and butter 
also, unless stringent rules as to quantities are 
passed and a minimum quantity only permitted, 
2112, 2140. Prohibition of boracic acid in milk 
recommended by Glamorgan County Council, 2129. 
Convictions obtained where it was found, 2130-32, 
but injury to health could not be proved, 2133-34, 
Prohibition would curtail supply of dairy produce, 
2148. Itis absolute in France as to butter, if not 
also milk, 2218-20, save for export, 2220. Interests 
of dairy farmers not prejudiced by action of Council, 
2221. Prohibition would effect small vendors, 
2245-52, 2255-56, and might lead to monopolies, 
2253, or co-operative associations, 2254. 


Prosecutions have stopped use of boracic preserva- - 


tives 2137, to some extent, 2138, 2144-45, 2222-23, 


Womack, Mr. Frrepk. 
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without prejudice to interests of dairy farm rs, . 
2221. Formalin may have replaced boron preserva- 
tives, 2240-41. 

Dose of boracic acid in Pharmacopeeia 5 to 15 grains, 
2204-5. Much exceeded in milk, 2206-8, especially 
in the case of children, 2209-11. 

Milk in danger of being sold in decomposed state if — 
preservatives are used, 2112. Partly decomposed 
milk most frequently preservatised, 2182. Would not 
give preservatised milk to children or invalids, 2122, 
who are the largest consumers, 2123. Milk 
requires no preservative, 2170, 2177-79, 2257-58. 
Preservatives would not do away with sourness of - 
milk, 2187, but would sweeten it, 2189, borax and 
boracic acid being in question, 2190. Innocuous. . 
quality in decomposed milk not known of, . 
2201-3. Amount in Sunday milk not known, 2217. 
Whether partly decomposed milk better by reason 
of added preservative not known, 2242-44. ~ 

Butter samples, to extent of 264 per cent. of number, - 
contained preservatives in 1899, 2126. Some were 
of salted butter, 2127-28. Seventeen grains per lb. 
enough to preserve butter. Proceedings instituted 
by Glamorgan County Council when double that 
amount found, 2129. Proceedings taken and con- - 
victions obtained, 2135-36. 

Ham containing 56 grains of boracic acid per Ib. 
formed the subject of proceedings at Pontypridd, . 
2226-28, 2234. Acid held to be introduced in cure, 
2228. Certainly used for cure, 2229, but distinction 
between cure by and packing in borax not drawn, 
2230. Curing process not known, 2232, 2234-35, but 
cure could not be effected by simply dipping in a 
boracic acid solution, 2233. Penetrative power of 
borax not known, 2236. Part of particular ham 
yielding borax not known, 2237-38. 


(Digest of his Evidence.) 


Bachelor of Science, M.B., and Lecturer on Physics - 
at St Bartholomew’s Hospital and Bedford College, 
7473. Nominee of St. Bartholomew’s Hospital, . 
7480-82, 7493. 

Milk preservatised known in a few cases to have - 
caused derangement, 7474; a small amount of 
boracic acid in milk having caused digestive dis- 
turbance in individuals, 7475-77. 

Boracic acid used medicinally in large quantities has, 
according to Dr Chureh, caused digestive disturb-_ 
ance ; not so in small quantity, 7492. Harmful 
doses were of 15 grains, 7494-96, every four or six 
hours, 7497. Not aware of 80 grains in a pint of © 
milk, 7498, which would modify Dr. Chureh’s . 
opinion, 7499. Difficult to determine boracic acid 
quantitatively, 7521. 

Prohibition absolutely of preservatives in milk and 
butter advocated by Mr. Lockwood, 7507. 

Preservatives not strongly objected to, 7478, but 
regulation desirable, 7479. Antiseptics not neces- 
sarily destructive of all bacteria, 7487-88. No 
evidence of ill results in St. Bartholomew’s wards - 
from small doses of preservatives, 7502, 7523-24. 
No good results reported, 7503, Staff generally 
hostile to preservatives, 7504, 7508, and against . 
their indiscriminate use in food, 7505-6. 7 

Formalin not known from physiological point of view, . 

* 7483-84, but its indiscriminate use objected to, 7485, 
as interfering with digestibility of food, 7486. It 
might act on secreting power of cells, 7489. It is 
a hardening substance, 7490, and its use should 
be limited, 7491. Objected to by St. Bartholomew’s 
Medical Staff in milk and butter, 7500-1. Formic 
aldehyde for hardening substances used in much 
higher proportion than as a_ preservative, 7513-15. 
The compound formed with proteids by formic - 
aldehyde will be indigestible, 7516, and the formic 
aldehyde would render milk .ndigestible, 7517-18, 
and should be largely under restriction, 7519. Diffi- 
cult to determine quantity present, 7520. 

Salicylic acid difficult to determine quantitatively, - 
7522. 

Colouring matters not subject of evidence by St. . 
Bartholomew’s Hospital, 7509. 

Copper in any quantity likely to be highly deleterious, . 
7510-12. 
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682 | 
| 64a 
70b,d 
| 76d, h 





78b 
(68a, b8 


| 8g 
8}, 68b 11 
Le Blk 





62a 
8] 
8m 


62a, 
10 


| 8j, 68b 11 
| @8b 4 


9 
9¢ 
34h, c, d 
49a 
S 
62d 
76b, ¢ 
6k, 9a 


68b 1 


| 34b, d 

| 76g 

|  80¢ 

| 68b2 
9b 

od, 9e 


of 
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Reference Referenc 
: 5 1: 
Headings and Sub-Headings. Number Headings and Sub-Headings. Wumber 
in Index, in Index. 
Boric Glyceride — - . - - 3 11 Butter—continued. 
Boron - = - 2 uy a . é 12 Trish 
Bacon - - 2 : : : - 6k, J2a Borax : = : 2 2 Polos felawes 
Butter?) <i we yh ee es 12b Clopaliness r Paik wane ‘ 16a 
Butter : ooling - - - - 4 - - 17d 
Adulterated - = - LTS > PO, 13a Creameries — - : - ae 4 23b 
Cold Store - - : 2 : 17b Factories : . 2 ¢ : n 32a 
Consumption - 3 ; : s A 13h Flavour - L : ‘ y ’ s 34f 
Country of Origin - - - . - 13k Keeping Quality = - - : - - 47h 
Flavour - = : : < g e 34e Manufacture - E . 3 : : | 49d 
Fresh - . 5 i ; i 38a, Pasteurisation - = 4 - ciaha eer 
Hot Weather . - 4 2 : “ 131] Price - x Z , Ss: ee . 69f 
Keeping Power - - - - - 47b Quality - ‘i 7 Sls -| 75h 
Milk - - - - - . : 13m San : p a 3 rap : 80€ 
Moisture - - - . “ - 55a Supply - : a De ’ 13x 
Pasture - - 5 2 : e E 13p Trade - ¢ ‘ i : . be 92e 
Preservatives, Use of — - - - - | 68¢1 Transit - “ ~ 2 ‘ ve fd 93d 
. Admixture : : - | 68g 2 Unsalted r z : z fe 94b 
s Declaration  - $ i Q5e Use of Preservatives = - 3 ‘ -| 68g 12 
. Decomposition - + - 26b Water - - - - Bag hs . 95a 
uioaiee v- Necessity - ; 5 Bs Butter-milk - : “ : Sn: C 13m 
uality - $ f . ‘ i b =5d Normandy : 
Bo idity ; : : ‘ A : 134 Complaints —- . ; " . = 130 
Refrigeration - F ii ; 0 17} Keeping Quality - : Bae dite 2 47} 
Salt : 2 : ; : : ? gob Quality - ‘ ‘ : " . fy Re 
gL en a cag i, SSP ee ame ie pale ick yh pa ae TASH 0 20 5. 
ryt 3 : : 5 2 ft 87a eet, Pr a z Shine Pay 
Supply - ; - ‘ A F Y 13Vv of Preservatives — - 2 4 g 14 
Naive : 2 : 2 - ° u 92a Scandinavian - z B 4 hs 13r 
ransit - 2 5 - - - - 93a : : : 
arian : 3 : : 2 13y Regt ‘ ‘ i ‘ - - as 
nsalted Poth: : 1 : s 94: rise oa oa ee 
Winter’ 2 y 2 3 , ‘ ae Canadian Hog-Pr oducts: 2M ah _ ‘ 9b 
; Trade  - bs A ee y 4 92° 
American : ‘ 
TAREE cue hey ea ae . 93b Cattle Food Cakes ee ee 14 
Argentine - f y # 4 i r 13b pee 5 : F : - - : : 
nliness - : : : : 4 i 
Australasian - - - - - “ 13¢ Calalaae r 5 4 
Borax and Boracic Acid - = f = BR. Ky : mh : ; re ie 
Cold Storage - % . 5 f i 17e Colouring Matters. (See after Wine below). 
Set Sr ies ag AT MS ig DN 13d Contra Indication of Preservatives -  - 18 
eeping Power - - = e = 47¢ p : : ¥4 . r | 
Manufacture - : - - 5 L 49b Claiene . Be 
Pasteurisation f é i : : 60a COP ea in a Jo — ee (See after’ 
aeons i ; i : ; i 69e olouring Matters: Zine Compounds,” 
Quality - - : . 7 : a 75e below). 
Le - - - - - - 3 92b Cost of Preservatives - : 2 : IED 'SH: 
Teme a a IDeA icousndly OP Court of Ref 
Use of Preservatives = Z : 3 68g 3 DONA aiheh ame “ ‘ ‘ c i 21 
aa NE Cream - - - : 5 a E Z 22 
Pe lyinga eee ros ee 1B8e Preservatives - =) = +.) 2 0 ERB at 
Brittany : é Admixture - . ; =|} GBR. 
Keeping Quality 3 7 : : - A7e e Declaration - : 3 25f 
Pri¢e.. .- - - - mr 69d is Proceedings - é : 701 
en = = 5 S - = - 75f Transit - - = 2 <! = s 93¢ 
rade - - “ - - - - 92c - Bah on x A 
Use of Preservatives - 3 M -| 68g 4 Vabroeis M ¥ a } Rona 4 alg 
Canadian : Milk Supply - - - - “ ; 23¢ 
erring pecan - . - - A7f Preser mate - - - - - - | 68k, 68s 6 
asteurisation . “ e : A eOb Ps) ' 
ice ci Dveasewatiiee a 4 : | 68e.5 Cumulative Properties é a . = 24 
Oianikl Declaration - - - - . : 25 
Borax - 4 3 ‘ E 1 13f Decomposition of Food : - - = 26 
Supply - : : z : : - 13g Diarrhea = - - - - - : ‘ 27 
Use of Preservatives : 2 - | 68¢ 7 Diet 4 y 5 2 M : n 27b 
Continental ~ : E : 4 13} ieee: F z 7 ‘ 7 oe 
Danish : ee ig ae . ; 
Keeping Quality - - : 2 ATg ; " § 28 
Manufacture - - - : : < 49¢ Drugs - is c ; F , =f. 29: 
Moisture): ser eine aur ane 5d5b Egg Powders 2 |» 4) (son aan 
Pasteurisation - - = 4 i 60c E A 
mAs | Deas ‘ y ; i j Age xperiments - - - : £ P 31 
. Animals Adult - E ‘ y : 3la 
Quality - - . a a : 75g y 
Salt d 6 8 ri A y r 80d tS oung - - = : g 31b 
Seine ke y ; i : J ’ Boracie Acid - - - - 3 iu 3le 
pply 13w 
Trade - : - # 4 "i : 7 Cats - e a es : é r 21d 
: ; ; 92d Dogs 
Use of Preservatives = - ~e - | 68¢ 10 a pes . eT ee "oy nn 3le 
- 5 Boracic Acid - - ° E 31f 
French : P 130 Feeding-- - - - «= 3 3lg¢ 
Borax and Boracic Acid - - 2 - | 68b 10 Formaldehyde 5 a i. 31h 





Use of Preservatives - f+ . - | 68¢ 13 Guinea Pigs - £ Z “1 33j 
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Headings and Sub-Headings. 











Experiments—continued. 


Kittens - = : = . 
Boracic Acid 2 a - 
Formaldehyde — - : A 
Preservatised Milk = - E 


Laboratory - ~ - . 
Salicylic Acid 3 u 


Factories - = ‘ f y 
Fish, Preservatised - - : 
Flavour - - - : y 
Fluorides in Food 4 : z 
Fly-blow in Bacon : a A 


Food : 
Assimilation - Z = . 
Boracic Acid - : i 2 
Classification - : 2 z 
Decomposition - - = 
Infants’ and Invalids’ | - “ 
Fresh - = “ E é 


Preservatised : 
Declaration : 4 2 


Preservatives : 
Necessity - - E 


Foods, Fresh - = : 4 : 


Formaldehyde : 
Contra-indicated  - i Z 


Use in food - = A i 
z Milk - 2 - 


Formalin — - ! : : 
Analysis - 3 a é 
Cooking - 2 3 . a 
Dairy Products — - a , 


Keeping Power - ; & 
Proceedings ~ 4 3 
Declaration : : 
Germicidal Action ‘ i 
Physiological Effects : 
General Z C . : 


Affirmative - 4 z c 
Dh cea > 5 3 : 


Fruits : 
Bottled - . 2 : 
Use of Preearvatives es 2 e 


Game : 
Boracie Acid - 2 . b 


Germicidal Power - s 3 é 


Glacialine  - zs 2 & - 
Meat _ r e ’ " 


Ham : 
Cure 2 i 2 4 
Pickling - : : 5 4 
Sale = z i 3 
Smoked - = J f 
Boracised 
Preservatives - L 4 L 
Proceedings - - : : 


Idiosynerasy- - - -. - 
Infants and Invalids  - - . 
Ipecacuanha Wine 2 : 


Jams - - - - ¥ 
Benzoate of aida = £ z 
Benzoic Acid - : u < 
Salicylic Acid . : A 
Sugar - E 
Use of Promirvatives e 2 


1 
! 
1 
1 


Keeping Power - i z 
Lard - . : 2 a 
Manufactures - - e “4 


Margarine - - - - 
Keeping Quality - - - 
Sold as Butter — - - - 
Use of Preservatives = - 3 


Meat Extracts . = > Aas 


3017 











Reference 
Number Headings and Sub-Headings. 
in Index. 

Meat Food : 
31k Use of Preservatives -- — - 
311 
31m Meat, Fresh - —-- yi J . 
31n Meats, Tinned and Potted = - “ 
ay Medicinal Use - - : : 
WY Malki;, = Es : z 3 
ae Adulteration - = z ‘ 2 

8h, 33 Bacterial Action - - — - 
24 Cleanliness = - i 4 2 
35 Cold Storaggne hare 3h 01" = 
‘ie Condensed fu ee. | 0148 (22 
362 ee Use of Preservatives 
onsumption - - : f 
37a Gooling: ilar pills fet) y 
8}, 68b 11 Decomposition : ay 
37b Delivery ‘ : BS ne 
26 Formalin ; 4 = t 
4Aa, Fresh ~ - - = = 
Bae Hospital’ to2) Maree: 
eeeDina Power | - : 5 
25g rsh Meighan. 
eearaied : ‘ 1 Qs 
56e our = z £ “ 2 
38 Stale —- = 2 k : 
; Standard 2) at dane» 
Storage - = : £ 5 
18b Supply - : “ y a 
68¢ 1 Transit - s i . 
Ge¢4 Boracised - es 4 . 
68¢ 3 Wamixtire bis) ngs See 
2b Mppheation y= —\s.e" = ee 
19b Declaration — - : : - 
68¢ 4, ¢ 5 Decomposition  -. =~ '- 
47] Diarrhoea : gt ot es 
70f Keeping Power _ ; : 
25d Percentage - “ : 
40c Physiological Effects : ; 3 
General - 

9? 

‘ », Affirmative 
65p nocsedings! |) <= Wiy-\ga- 
65q Quality - . B ate 
65r Quantity bgt aa ee 

Sourness = 3 2 5 
39 Use . ‘ : i . 
68m Creamery - i : i if 
Formaldehysed - : : 
8k Pasteurised - ; 3 . 
a Preservatised : 
41 Mdmixtora ese Oe eS 
4la -Cleanliness — - : : : 
Complaints - - . 
42a, Dangerous - . 2 ‘ 
49b Declaration - . : . 
49¢ Decomposition - - = 
49d Diarrhea - , : 
d Infants and Invalids - “ 
90,/9e 
680 Keeping Power - p 
70e Necessity x - : 4 
43 Objectionable - i . 
Proceedings - “ e 2 
44 Quantity, found -. - 
an ese used - - : 
se a : : “ 
46 oe 
46a, Moisture - : - A ‘ 
46b Necessity for Preservatives - - 
a Nitrate of Potash - - - = 
68p Orders as to Dairies, Cowsheds, d&c. 
47 Osmic Acid - - = - 2 
48 Pasteurisation - e - 

Peas = * = f : fa 
“4 Consumption - - - ~ 
50 Deterioration - - - - 
47m Digestion. - - = - 
50a Preservation - - - - 

81, 68q Tincolaured wishes =i!6y sone 
51 Penetrative Power - : - 
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Reference 
N umber 
in Index. 





8m, 9f 
34te, 68r 


38¢ 


54a, 68s 3 
54b 
16b, 16c 
17e 
54¢ 
68s 5 
54d 

17£ 
26d, f, ¢ 
54e 
68¢ 5 
38d 
|. .54f 
| ee 42D 
69g 
54g 
54h 
26¢ 
54] 
| 6b 
54k 
54] 
93f 
68a 6 
68a 7 
_ 68a" 8 
25¢ 
26e 
27d 
470 
64b 


65g 
65) 
70¢ 
75k 
76f 
26g 
| 68b 12 
23¢ 
| 68¢ 2 
13n 


68s 2 
16¢ 
68s 4 
68s 7 
25h 
26f 
97e 
44b 
47p 
56t 
68s 8 
70} 
76) 
76k 
68s 1 
5D 
56 
Wi 
58 
59 
60 


61 
6la 
1b 
61¢ 
61d 
6le 


62 
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Weadi iia Elbe Reference Reference 
eadings an - : . : 

2 BP te See a nba Headings and Sub-Headings. Number 

ex. : 
in Index. 
Pepper - ey eee ee a : 63 P . : 
reservatives—continued. 
Percentages of Foods Preservatised = - - 64. Proceedings - - - - ah, ok 70g 
Physiological Effects of Preservatives - - 65 mere s : : é ‘ i . pr 
Poisons - s 3 2 lee Ce ‘ i 66 Het icuous - - - - - : 78d 
: andards - 8 :. 4 8 

Preservatives Clee anaes e - | 67, 68d i Unrestricted Use - - I : A 

Bacon) - 5- = RRIGRak Use;General ~- ~- -- = ©= 7) == Reet 
Essential - > - - - 63 56c Use of = : : - ope . 68 4 

Price ; - = s : e. 

Butter : : = 2, oe 69 
Admixture - : c anilgan's Proceedings - ; : 3 . ; “ 70 
Tsoaetead : Z a és 4 ‘ ae 6 Borax : 

omplaints  - : Seege 2 c e Butt ~ k i 
Consumption - = z : A c ms 4 Pr rt : , 70b, d. 
Declaration - 5 - : . oe nop attend F p a) ue A 70g 
Detection é p ‘ | 68 11 Prohibition - : : - 0 s pe 71 
Essential - e i ¢ a ui mA a Benzoic Acid - 2 E Ae & 7la 
Keeping Quality. nuns ee ee 47k Boracic Acid . ivetimede 71b 
Percentage - = : E ? 64a n * Dairy Products ‘ 2 “oh er PR1e@ 
Price © 8 = ba ar 69h 9 oy Mi ore Ree 71d 
Proceedings - 4 - : 2 "0h Borax : 

Prohibition “<= 9 Gee) SO iis Ba 
Putrefacti Le meen a : , ; . Tle 
action + — - : : : “ 26b Competition - - - aun iebes 71f 
ey, Z - vs Z -| 76m 1 Ham - = 2 - es " 2 71g 
oun PA Ths Sie yee ew ices x . 
ae Vearonernd soc sine Oh ne Prices ae 71h 
Unnecessary Nh a A aes ate” oa Gap 1 ee a Boracic Acid : 
se - : : J i 3 : utter 5 - - = Re 71j 
Cider - E x 3 3 ; re Formaldehyde - - - : ‘ 
Tee Shy y >|) 71k 
Proceedings: - . - e i i 70k : 

Cleanliness i : ee ey a ; Preservatives : 

Ggmaposition xis). sore seer We anaes ee Baconand Ham - - - ~-- =-(| 907i 

Coping 2 -etd-) | ceehe en es ne aan : ‘g ‘Butter - - ~~ -° ==; =) Sn 7m 

Cost - - Bee ope a : 9 aK. Hee ¢ . ah i. 7in 

at Dairy Produce |, | = = ate ia 
Admixture - i , _ | 682 Sv PyS aps a se i : i 1p 
Declaration - - ~~ - & “ J : ° ‘ aris 71q 

i O5f Milk 4 = = : S fe & 7] 
Quantity * - 4 2 i 4 "6n Wine - : E : - 

Cumulative Properties Pg ye re b Ne as ; mM CTIV Ay hs ae 

CHeeees Wes Sper oe 7 Salicylic Acid - - 9 - = (00 ss iis 

Dairy Products dy ah ky ae Provisions, Fresh -  - - ©- = |= 

681 38e_ 

Declaration - - - - b - | 25d, e, f Ptomaines - - aaPais . vitae 6D. 

Distribution — - - e Z , . a < Public Analysts — - i i =o hes - 73. 

ye ere: : = = a x a Putrefaction of Food - - ~ - = | 96 

een and Colonial Law and Practice - 67d Pyroligneous Acid- = - = =) p= Yh 83874 

PREPIGCA I «(gan moo Mes are ‘ty ~ era | 
Austria-Hungary. - -" = 9= 42 rl ia Quality ; ~ eS  r ta 
Belgium - - 2 Z i J 3 67 Quantity a = = = = = =hoen%6 
Canada - = = a A F Aue Refri ti . z A é v 

f 7h geration 3 17g 
Denmark 3 . 2 = ‘ ~ 67; R t | 
France - - c = : ‘ " atk hare aha: > z 5, i 3 . aL 
Germany ats y P i : ev] Restrictions as to Use of Preservatives - - 78. 
Norway - es a ie - ~ tae 67m Sale of Food and Drugs Act-  -~— - . 79 
Sweden - = - -- = =~) 67 | Salicylic Acid : 
Switzerland - < : - 4 - 670 ¥ pa ay ; - 

Ras ee Action - - é é 40d Beverages 2 = i hea ee 1 

a Trade = - — - A - Ee 68n ee -indicated - rr ne ee 
losyncrasy - s a Me y . eclaration - - - a is e 25) 

Indiscriminate Use - : 3 f Doses. - > eas - : 2 ay 

Infants and Invalids - = : - : a Medicinal Use = - - : x 53b 

Medical Profession — - - 2 ‘ ‘ 67D Physiological Effects : 

A Ceneral - - - J ~ 

Milk . Affi P. a : 65s 
Admixture) 6000200 =e ane, aA eee oe 
Adulteration - - 4 ij : y ona 3 ae : 65v 
Creamery Milk : 4 ‘i : ar a as Prohibition - - : - ~ 1 stop acel72 
Declaration’) “242-0 eek, es ae 351 os Use in Food - -- - ~ 5 RRMA 
Necessity hoi ih MN (Aca ep ae oon Wine = - «- > - | + 94 3) SSS Seems 
Proceedings - = A¥e aR@ HH) Aaah 70) Salt? 2). 2) L! 7 =) Se 
Quantity - 2 - E zu : ae Bacon - 2 - - - is = 80a 

Necessity f cites eo ; é ‘ or z 80b 

PE RREIDY, OL AS ah he eae ees a () Boraxs >= =) a0 eee 

Parry 0 a ey a nae Saltpetre®, +> /- . - «=> Se 81 

Physiological Effects : Sanitary Condition of Dairy Farms -— - 82 

eneral - - = zm es ~ A ; : ba f = 5 
Affirmative - - : 2 4 é 5 pes ‘i : ’ 83 
Negative : = - E s om Sodium Fluoride - r : 2 K - 84 

Preservative Power - - : “ : : é 

; 67q Sodium Hyposulphite -  - = - = -  - 85. 





ee 
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Reference . Reference 

Headings and Sub-Headings. Number Headings and Sub-Headings. Number 

in Index. . ~}in Index. 
Standard - - £ - - : . 86 Trade - = Z . 4 zs 5 91 
Sterilisation - : - - - - - 87 Transit - = - - - = es - 93 
Strychnine - if - - : E - 88 Unsalted - i - : - - é 94 

Sugar - - - : - - - é 89 Vinegar, Preservatised - Pi - . ~ 68y 

Sulphurous Acid - — - - - - | 68f, 90 Water,)\=\\ “Aevnctel y= - Hl - 95 
Temperance Drinks : Water Supply to Farms trie. Vicrener. Neige 

Preservatised - - - - " - | 68x Wine, preservatised ~ - - - = | 68yv,w, 71s 





COLOURING MATTERS. 


The following headings and sub-headings occur in the order here given :— 





Copper in Foods—continued. 








Colouring Matters : Colouring Matters—continued. 

Analyses. Jellies. 
Anchovy Sauce. Magenta. 

Anilines, Margarine. 

Annatto. Martius’ Yellow. 

Bacon and Ham. Meat. 

Beer. Meat Extracts. 

Beverages. Metallic. 

Butter. Milk. 

» Nature. Oxide of Iron 

s panty, Pepper. 

» Yay Used. Physiological Effects. 
Carmine. Pickles. 

Cheese. Poisoning. 

5 Nature. Preservatives. 
Chlorophyll. Proceedings. 
Chromate of Lead. Prohibition. 
Classification. Restriction. 
Cochineal. Saffron. 

Cocoa. Sausages. 
Coffee. Spices. 
Confectionery. Sugar. 
45 Quantities. Sulphur. 

Dairy Products. Sulphuric Acid. 
Declaration. Tea, 
Digestion, Effects on. Turmeric. 
Foreign Law and Practice : Vegetables. 

France. Wine. 
Fraudulent. Zine Compounds. 
ik Nag 
Tins COPPER IN FOODS: 
Iron Salts. Poisonous Properties. 
Jams. Prohibition. 

» Quantity. Uses. 


Foreign Law and Practices : 
France. 
Germany. 
Italy. 
Switzerland. 
Medicinal use. 
Peas : 
Analyses. 
Colour. 
Complaints. 
Declaration, Simple. 
Ps Quantity. 
Demand. 
Distribution. 
Keeping Quality. 
Physiological Effects : 
General. 
Affirmative. 
Negative. 
Poisonous Quality. 
Proceedings. 
Prohibition. 
Quantity, found : 
Maximum. 
Minimum. 
Copper : 
Peas : 
Restriction. 
Use. 
Copper Sulphate : 
Uses. 
Quantity used in Peas. 
Coppered Vegetables. 











1. AMMONIA: 
Irritant in certain quantities, Boyce, 2753. 
2. ANALYSES : 


Made for Crosse and Blackwell by a professional 
adviser, Blackwell, 4902-4. 

Qualitative of preservatives easy, Richmond, 
5702 ; also quantitative as to boracic acid and 
salicylic acid, but not formaldehyde, 5703-5 ; a 
volatile substance, 5706-10 ; and difficulty as to 
precise quantity originally present arises, 5711 ; 
and the strength of solution employed, 5712-14. 


Q 


uestion of cost comes in as regards quantitative 


analyses, 5741. 


- 9a. Boractc AcID: 


Quantitative, difficult, but accurate, Vasey, 
1987-90, 2036. 

Quantitative, made of Birmingham milk 
‘samples, Hill, 2333. 

No difficulty now in estimating amount in 
milk by a process of blank experiments, 
Cassal, 3866, 3870-71. 

Quantity in food can be determined without 
difficulty, W. C. Welliams, 5313-15. 


>, Quantitative analyses, easy, Richmond, 5703-5. 


Difficult to determine precise quantity, Dupré 
5920. 


‘Difficult to determine boracic acid quantita- 


tively, Womack, 7521. 
Qualitative, easy, Bannister, 3554. 


2, ANALYSES—continued. 


2b. FORMALIN : 


Quantitative determination not yet possible 
to witness, Cassal, 3837, 3866. 

Might determine 1-50,000 by colour. process, 

assal, 3867-69. 

Quantitative determination not’ known, pro- 
bably impracticable, and hence danger gud 
use in food arises, Youlerton, 4142-44. 

Quantitative determination accurately imprac- 
ticable, Fisher, 4753. 

Difficulty as to determining small quantities, 
Stevenson, 4830-31. 

Amount in milk cannot be precisely deter- 
mined, but its presence can be detected, W. 
C. Williams, 5162-63. 

Difficult to determine quantity present, 
Womack, 7520. 


2c. SALIGYLICc ACID : 


Difficult to determine quantitatively, Womack, 
7522. 


3. ANTHRAX : 


Animals insusceptible not known, Annett, 2669. 
Mice susceptibility known, Annett, 2670, ~ 


4, ANTISEPTICS : 


Should not be used in food, Walford, 1826-27. 
Use increasing, Walford, 1828, 1853, 1921. 
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5. ARCTICANUS: 6. BACON—continued. 


Used in milk, Robinson, 3309-10. 
Relation with intestinal mischief when used in 
milk thought of, Robinson, 3334. 


6. BACON. 


6a. ABSORBENT POWER : 
None in winter, Bennett, 142. 


6b. CONDITION : 
To-day better than ever before,’ Kellatt, 19. 


6c. CURE: 

Salt and saltpetre used, Kel/itt, 16. 

Not effected by borax or boracic acid, Kellitt, 
17, 20 ; Gregson, 864. 

Effected before borax is used, Kellitt, 64. 

Process described, Bennett, 182-84. 

Mild now preferred, Tr eng ouse, 614; Greg- 
son, 858, 862. 

Thorough cure a matter if time in salt, Sen- 
clair, 943-44. 

Less prolonged than formerly, Davidson, 
1613. 

By 0°6 per cent. of boracic acid better for 
stomach than old salt cured, Bell, 2821. 

Suggested to be by injection of boracic acid, 
Bell, 2822-23 ; Mild, by use of borax, not 
elsewise i imported, Bannister, 3485-86. 

Bacon of Wiltshire brand cured by Harris & 
Co., of Calne, Harris, 5951-53. Salt and 
saltpetre used in the cure, 5954, and these 
alone, 5955. 

American bacon cured with salt and saltpetre, 
and packed in borax, and this borax washed 
out over here, Harris, 5967. Borax not 
used for curing in home trade, and rarely 
in Ireland, 5979. 

Mild-cured bacon possible Rarhoue the aid of 
borax, though perhaps nothing better known 
for use from America, Harris, 5986. Itcan 
be so produced and exported, 6007. Injec- 
tion of borax in brine very seldom made, 
and quite unnecessary, 5987. Mild- cured 
bacon was possible before preservatives 
came in, and trade now all year round, 
6002-3. ‘It is exported to greater distances 
than America, and in a state fit to go to 
the seller, not in a green state like the 
American ‘exported meat, 6008-9. 


6d. CurE: Bacon, American : 

Formerly in salt, Kellitt, 15. 

Mild produced, 7’rengrouse, 616. 

Years ago only hard- salted, Trengrouse, 615. 

Pickle used for some, by injection, Gregson, 
865, 902-3. 

This ’ side, after transit by refrigeration, 
possible, but has failed, and is costly and 
risky, Gregson, 905-8, 909- 13, 921-28. 

By salt and saltpetre, ‘and packed in borax, 
Harris, 5967. 


6e. Cure: Bacon, Danish: 
Improvement on Irish mode, Kellctt, 75. 


6f. Curze: Bacon, Irish : 
Like Danish, 20-30 years ago, Kellitt, 73-74. 
Mild-cured trade growing, Gregson, 862. 
Borax rarely used, Harrzs, 5979. 


62.4DANISH : 

Formerly too salt, especially “in pocket,” not 
so now, Kellitt, 21, 65-67. 

A large trade, Faber, 4932. No present regu- 
lations as to preservatives, but prohibition 
intended in meat products generally, 4233, 
on ground of injuriousness, 4234. Borax 
only used, and that in limited amount, 4235, 
and does not penetrate from outside, 4236. 
Injection of solution of salt containing 
borax is made into the meat in curing some 
bacon, 4237-40. Percentages given of salt 
in certain Danish, Irish, Dorset, and Wilt- 
shire bacon, 4941-49 according to which 
injected meat might contain 0°4 to 0°8 per 
cent. of borax, 4243 


6h. Home : 
Export trade of Harris & Co., large, Harris, 
5956, 5988, but larger part of trade is home, 
5989. Dried bacon/packed in salt, 5957, in 


6h. Home—continued. 

canvas bags in dry salt in cases for India 
and the Cape, 5958-59. No occasion foudn 
for borax packing, 5960. Canvas keeps out 
the salt, 5963. Method quite satisfactory, 
5965. Bacon sent abroad is a little more 
salt and extra dry, 5990. Sent to India, 
Cape, China, &c., 5991-92, 6010, to hot 
climates, by steamship, 5993, probably in 
cool chamber, 5994, It is packed in the 
hold, 5995-96, and is in high temperature in 
many cases, 5997. No complaints received, 
5998. Boracised bacon sent abroad from 
America by way of England, packed here 
again like English bacon, 6011-13. 


6j. FRENCH : 

Conditions as to presence of borax in im- 
ported bacon not altered, Harris, 5999 ; as 
experience has shown recently, 6000 ; but 
rather they are stricter, 6001. Temporary 
withdrawal not known of, 6014. 


6k. HunG : 
And dried after borax washed off, Ke//7tt, 64. 
Boron used in summer, Kellitt, 64. 


6l. IRisH : 
Formerly tao salty, especially in the ‘ ‘ pocket, ’ 
this now altered, Ael/ztt, 21, 65-67. 
Not preservatised, ’ Long, 4658. 


6m. PRESERVATION : 


Borax only known method, Bennett, 171. 

Methods other than borax unsuccessfully 
sought, Bennett, 171. 

Borax only desired method, Gennett, 172. 


6n. SMOKED : . 
On arrival in green state, Hudson, 506-8. 
Would not do from America, Harris, 6037- 
38. “Smokine” known, but not used by 
best curers, 6039-41. 


60. TAINTED : 

Less frequent since preservatives used, Ke//itt, 
39; obviated by them, Gregson, 873, 881-82. 

Once marketable, and in demand, Kellztt, 52. 

Is bacon not sweet, Kellitt, 53. 

Obtainable, when used, ata cheap rate, Kellitt, 
54, 

Once preferred, apart from price, Ae/dett, 55. 

Caused much loss before preservatives usea, 
Bennett, 188. 

None now, save from negligence, Bennett, 
188. 

Not now marketable, Bennett, 191; Bannaster 
3497 

Seized now, Bennett, 191. 

Related to bad or imperfect curing, Gregson, 
916-18. 

Taint not obviated in bad bacon by borax, 
Gregson, 916-18. 

Occurs before complete cure, Gregson, 919-20. 

Is in interior of meat and of flavour different 
to borax, Davidson, 1608-9. 


7. BENZOIC ACID: 


Never found in butter, 72/7, 2351. 

Used in France because, and since salicylic acid 
detected, Robinson, 3311. 

Found in wines, Cassal, 3816. 

Irritating when swallowed, Hutchison, 6743; in 
5 to 10 grain doses, 6744; on an empty stomach, 
6745 ; in single doses daily, 6746. F requently 
prescribed for septic conditions of urine, 6747. 
No local stomachic irritation noticed when it 
was prescribed, 6748. 


BLANCMANGE. 
(See under Milk, Boracised, Physiological affetba: 


8. BORACIC ACID: 


Not a trade term, Kellett, 25. 

Was used by itself, but discontinued as insoluble, 
Shanahan, 348- 49. 

Was used in hot solution after cooling, Shanahan, 


350. 
Mixed with borax, as a preservative, Prossor, 
561-62, 
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8 BORACIC ACID—continued. 
Chief preservative, Zrengrouse, 617-18. 
Superior to salt asa preservative, 7’rengrouse, 702. 
Not used 30 pores back, Gregson, 858. 
Components borax and boracic acid, Clement, 1529. 
A drug, used medicinally, Walford, 1835. 
A saturated solution of sb, Be//, 2827-28. 
Found in many vegetables, in wines, and hop 

plant, Attfeld, 6550. 


8a. CHARACTER : é 
Borax and boracic acid are, one the salt, one 
the derivative, of the other, Willams, 
2231. 


8b. INsEcTION INTO MEAT: 
Unknown, Gregson, 902-3. 


8c. PRESERVATIVE PROPERTIES : 

Studied, Corfield, 5071. 

Service and security doubted, W. C. Williams, 
5255, 5261. 

Only ‘ote Aine to be condoned in any way, 
Hehner, 5614, and solely in butter, in 
annually diminishing quantity to vanishing 
point, 5615. } 

As a commercial preservative contains on an 
average 56°8 per cent. of boric anhydride, 
Richmond, 5676-77. Nota germicide, 5742, 
rather an antiseptic, 5743. 


8d. SEASONAL INFLUENCE : 
Not known, Walford, 1851-52. 


Se. SurGIcAL UsE: 

Relatively harmless for external use, Hand- 
ford, 2264. 

Used as lotion and dressing with alleged bad 
results, Handford, 2283. 

Studied, Bell, 2783-84. 

Used largely for washing out bladder, eld, 
2797. 

Fatal results following internal . washing, 
would equally have followed use of water, 
Bell, 2799, 2800-2. 

Inquiry held to have followed, Robinson, 3304. 

Used externally, Coryield, 5091. 


8f. BUTTER : 
Objections made by Brazilian Government in 
1891 as regards tinned butter, Lovell, 720. 
Large amounts kill bad flavour and partial 
decomposition, Lovell, 723, 783-89. 


8¢. Eacs:: . 

Inserted in solution, Weliams, 2232. 
8h. FisH : é pte 

Inserted in solution, Williams, 2232. 
r.) a oko) 0 

Objected to, Long, 4661-63. 
8k. GAME: 


Sprinkled to keep it fresh, Hudson, 518-19. 


8]. MARGARINE : } 
Found in mixture of margarine and butter, 
and in margarine alone, Cassa/, 3852. 


8m. MEAT: 
Sprinkled to keep meat fresh, //udson, 518-19. 
Not common in fresh meats; sometimes used 
in sausages ; more commonly used in salt 
meats, German sausages (under $ per cent.), 
bacon, and ham (from } to ? per cent.), 
Fisher, 4717. 


9. BORAX : 
No opposition to use found, Ae//itt, 7. 


9a. Bacon, TREATMENT OF: 
In boxes ; dusted on bacon to prevent fly- 
blow and absorb moisture, Ke//7tt, 11, 12, 
15, 23. 


9b. CANADIAN Hoc Propucts : 

Dry borax, only, used, bennett, 138, 143-44 

Use became general 20 years ago, Bennett, 
232. 

Sprinkled, 4 ozs. of dry borax to 56 lbs., during 
last 20 years, after cure, Bennett, 128-30, 
184-87. ; 

Borax washed off on arrival here, Lennett, 
128-30, 184-87 
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9. BORAX—continued. 


9b. Canaptan Hoc Propucts—continued. 
Washing‘ rids meat of 80 per cent of borax, 
and of whole in winter, Bennett, 140-42. 
Sprinkling only method known, Bennett, 151. 
Noticed more than in English and Irish 
bacon, Bennett, 135. 


9c. Cost: 
Expensive, sixor seven cents per lb.in America, 
regson, 888. 
Tne genehys for packing purposes, Bannister, 


9d. Hams, TREATMENT OF: 
American, packed with borax from three to 
six weeks, Kellitt, 57, 59, 63. 
Borax washed off by retailer, Kellitt, 58, 62. 
Only method known or desired, Bennett, 
171, 172. 


9e. Hams, Usk on: 


Put on in packing process, Wellitt, 61. 
For preserving, after cure, with salt and salt- 
petre, Bannister, 3648. 


9f. [INJECTION INTO MEAT VESSELS : 
Not known, Bennett, 192. 
Would flavour the meat, Bennett, 192. 
In_ solution of salt made in curing some 
Danish bacon, Faber, 4237-40. 


10. BORAX AND BORACIC ACID : 


Difference not known, Kellitt, 10, 25. 

Mixture guaranteed to contain 50 per cent. of 
boracic acid, Clement, 1530. : 

Would be surprised to learn that ;8;ths of the 
mixture consisted of boracic acid, Clement, 1531. 


11. BORIC GLYCERIDE : 
Contains boracic acid and glycerine, and is un- 
workable, Shanahan, 347. 


12. BORON : 

Preparation of borax, but drier, Kellitt, 24. 

Quick absorbent of moisture, Kellett, 24. 

Objectionable ingredient in boracic acid, Mce- 
Fadyean, 1804. 

Boric compounds sold freely, but not in large 
domestic use, Cameron, 2531 ; boracic acid and 
glacialine the only known boric compound in 
Leeds, Cameron, 2537-38. 

Borax and boracic compound used as preservatives, 
McCracken, 2856, 3007-9. 

Boric compounds commonly used, W.C. Wellcams, 
5148 ; borate found in sausages, and pork pies, 
5180; boracic preservatives al] mixtures, 5246- 
47. 


12a. BACON, USE ON: prt, 
Hung bacon in summer, Kellett, 64. 


12b. BUTTER, USE IN: 
Boric compounds found, Cameron, 2528, 


13. BUTTER : 


13a. ADULTERATED : ; " 
Most frequently preservatised, Awye, 5458. 


13b. ARGENTINE : 
Refrigerated butter commands high price, 
Lovell, 773. 
Preservatised, Clement, 1516; 4 per cent., 
Lovell, 774. 
Varying quality, Clement, 1515. 


13c. AUSTRALASIAN : : 
Australian butter known as “ Colonial butter ” 


Clement, 1506. 


13d. AUSTRALASIAN : Consumption : 
Asa rule within a month of leaving the re- 
frigerator, but sometimes kept for months, 
Clement, 1544-46. 


13e. BELGIAN : 
Does not keep well, Lovell, 766. 


13f. CotontaL: Borax : 
Wrappers soaked in solution effective means of 
preserving, Bennett, 202-3. 
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BUTTER—continued. 


13f. CotonraAL: Borax—continued. 
Boraxed wrappers advocated, Bennett, 208, 
214. : 
No mixture, Bennett, 200, 201. 


13g. CoLontaL: Supply : 
Never purchased, Ael/itt, 49. 


13h. CoNSUMPTION : 
Now quick, Jones, 1342-46. 


13j. CONTINENTAL : ; 
On consumer’s table in three days, 
793-95. 


13k. CouNTRY OF ORIGIN: 
Chiefly Danish, Kedlitt, 44. 
Secondary qualities from Ireland, Kellvtt, 44. 


Lovell, 


13]. Hot WEATHER : : 
Sends butter bad in two days, Sandes, 118 ; 


and rotten in a week, Sandes, 120, 121. 


13m. BUTTER-MILK: + | 
Expressed from Irish factory butter, Shanahan, 
351. 
Retention militates against keeping quality of 
butter, Shanahan, 387-88. 


13n. MILK: ids nis 
Pasteurised before creaming, to rid it of 
feeding taint, Shanahan, 449-56. 


130. Normanpy : Complaints : 
None, Hudson, 501-2. 


13p. PASTURE : 
Sceptical as to effect on keeping quality, 
Voelcker, 1733-34. 
May effect texture but not keeping quality, 
McFadyean, 1761-62. : 


13q. RANCIDITY : 
Caused by imperfect manufacture, Shanahan, 
438-40. 
Rancid butters analysed without detection 
of preservatives, Boseley, 1003-4. 
Known with preservatised butter, 
1363-64, 1378-84. 

Would kill flavour of boracic acid, Clement, 
1541-42. 

Could not be veiled by boracie acid, 
Clement, 1543. 

Could hardly be veiled by preservatives, 
Voelcker, 1714. 


Jones, 


13r. SCANDINAVIAN : ; 
Sometimes preservatised, Lovell, 752-54. 
Only small-export from Norway, Lovell, 756- 
57. 
Export of Finnish butter exceeds that of 
Norwegian, Lovell, 757. 


13s. ScorcH : 
“Fresh” butter is saltless and unpreservatised, 
McCracken, 2861. 
Used day by day, WeCracken, 2938-39. 


13t. SoIL: ; 3 : 
Important in relation to keeping quality of 
butter, Shanahan, 420-87 ; Lovell, 772. 


13v. SUPPLY : 
In Newport (Mon.), local, Irish, and Danish, 
Jones, 1400. 
To Birmingham largely local in summer, and 
continental in winter, 21/1, 2472, 2474. 


13w. DanisH : Supply : 

Chief, Kellitt, 44. 

Increasing in England owing to improved 
methods of manufacture, Dale, 260-62. 

Sale probably decreasing, Hudson, 538-40 ; 
replaced in good firms during winter by 
Colonial and Irish, Hudson, 541. 

Bulk of English trade, 7'rengrouse, 683-85, 
693. 

Used chiefly by middle class, Trengrouse, 698. 

Decreasing demand because of pasteurisation, 
Lovell, 730. 

No difficulty of vending, Hehner, 5603. 


DEPARTMENTAL COMMITTEE 


ON -PRESERVATIVES, &c.: 


BUTTER—continued. 
13x. InisH : Supply : 


For English market expressly, Sandes, 113. 
Turns out a ton a week, Sandes, 123. 
Much shipped on chance of sale, Dale, 301. 
Much goes to London, Dale, 303-5. 


13y. UNIFORMITY : 
Demanded, Dale, 241-42, and secured, Dale, 
245, 


13z. WINTER : 
Very little salt, less made, Sandes, 105. 
Quality not so good as grass butter, Sandes, 
105. 


14. CATTLE FOOD CAKES: 


Test samples contained borax purposely added, in 
cotton cake one lb. to a ton, to preserve colour. 
It might cover inferior make, and excess of 
mixture might lead to fermentative change. 
Such preservatised cake has not been adopted. 
Borax or formalin not used in the trade, 
Voelcker, 1687-90, 1709-11. 


15. CHEESE: 


Skim milk made into, in summer, McCracken, 
2910. 


16. CLEANLINESS : 


16a. Burrer, [RisH : 
Not enforced at nor proper inspection made 
of Irish farms: and creameries also need 
looking to, Gibson, 6404. 
Water supply to farms not looked to, 6678; 
but supply is good in. North Ireland, 
Lough, 6679. 


16b. MILK : 
Essential to the keeping of milk, Zong, 4578. 
‘Four ounces of slime taken by heavy milk 
drinker per annum, Long, 4579, 4694-95. 
Dirt masked by preservatives, Long, 4671, 4695 ; 


which put a premium on good dairying, ~ 


A677. : 

Absolute necessity, on which preservatives 
put a premium, 7Zubb-Thomas, 4936-38, 
5027-32, 5039-40. 


Of milk churns ensured by treatment by 


Aylesbury Dairy Co. before return to 
farmers, Hattersley, 5786. - 

Contracts of Manchester Pure Milk Supply 
Co. very stringent with farmers, and milk 
cans cleansed before return, Sorensen, 
7060 ; and farm water. supply looked to, 
7061-63 ; and cooking of milk to 40 degrees 
insisted on, 7064; as requisite to a daily 
delivery, 7139-40. Price none the less 
lower than average vendor, 7064, 7158-60, 
and footnote. Milk is received in sealed 
churns, 7076-79. 


16c. Mink, PRESERVATISED : 

At a premium, Jones, 1309, 1362, 1365. 

Preservatives predispose to lack of cleanliness 
and sanitary precautions, J/cHadyean, 1753. 

Dirt, putrefaction, and infective quality of 
milk concealed, Robinson, 3312. 

Desirable to prevent bacterial activity by 
early addition of preservative, if allowed, 
Foulerton, 4053-57. 

Preservatives put a premium on cleanliness, 
W.C. Williams, 5306-7. 

Preservatives may enable cleanliness in milk 
trade to be dispensed with, Branton, 7430. 


16d, PRESERVATIVES : . 

Use does not counterbalance uncleanliness ; 
any premium placed on cleanliness to be 
deprecated, Youlerton, 4113-14, 4137. 

Likely to lead to neglect of cleanliness, 
Corfield, #113. 

Cleanliness at a discount by their use, Aaye, 
5454, 

Cloak for dirt, Kaye, 5519-20. 

Cleanliness may be discounted by their use 
in milk, Dupré, 5902-3. Guarantee of 
cleanliness lost when preservatives added 
to milk, 5905. Indeed, dirt is cloaked b 
such addition, 5942-47. ° 
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6. CLEANLINESS—contenuwed. 
16d. PRESERVATIVES—continued. 


Uncleanliness of dairies arising from use of 
ph alee should be met by inspection, 
utchison, 6767. 
Food preservatised may be dirty and contam- 
inated and yet sterile, Hope, 6867-69. 


17. COLD: 
17a. A better preservative than drugs or minerals, 


Hill, 2500-1 ; 


Preserving of food to be desired and waste 
prevented, Hope, 6822-23. Cold storage 
and chemical preservatives, two known 
means of preserving food, 6824. Copenhagen 
system of cold storage, 6624; not applicable 
here by reason of cost of ice and cost of 
inauguration, 6825. System failed in Liver- 
es ; doubtless it has had some success in 

anchester, 6826. The Copenhagen plan 
is worked by block ice, 6827. 

Limited application will keep milk sweet for 
some time, Hope, 6828. 

Cold storage to be preferred to preservatives 
for food, Halliburton, 7530-32. 


17b. Butter: Cold Store : 


Used for overstock, Hudson, 548. 
Butter never spoils, Hudson, 548. 
In vogue for past five years, Hudson, 553. 


17c. Burrer, AUSTRALASIAN : Cold Storage : 


Keeps it fresh and sweet, Hudson, 504. 

Largely brought over, Z’rengrouse, 620, 623. 

Used for stock more than a week old, 
Trengrouse, 665. 

Keeps butter for nine months in full flavour 
with 4 per cent. of preservative, Lovell, 
727. 

Demands preservatives to prevent spoiling the 
defrosted butter, Lovell, 776, 778-81. 

Used on arrival, Lovell, 802. 

New Zealand butter comes in cold chambers 
with some salt, Re/ey, 830-1, 833. 

Used for Australian butter, Hall, 2478. 


17d. Burrer, Irisu : Cooling : 


Cold storage non-existent in Ireland, Gibson, 
6379 ; and price of ice there prohibitory of 
refrigerating plant for general use, 6380-84. 
Creameries have cooling tanks, not so the 
farms, 6401, and the milk travels long 
before cooling is accomplished, 6402-3. 


17e. Miik: Cold Storage : 


Suffices in place of preservatives, Cassa/,3804. 

Necessary in very hot weather, and possible 
for small traders, Cassal, 3807-8, 3862. 

Will keep milk fresh for some considerable 
time, say milk cooled to 40 degrees, De 
Hailes, 3917, 3950 ; many farms cannot cool 
to below 60 degrees, 3917. Many farmers 
have not got cold water, 3918-21, 3951-56. 
Some of London milk trade does not use 
preservative, 3922. Preservatives the only 
cheap method of safeguarding milk in view 
of absence of cold water at many farms, 
3957-63. Cold storage would render pre- 
servatives in milk unnecessary to large com- 
munities, 4010 ; not so cooling of the milk, 
4011. Aylesbury Dairy Co.’s procedure not 
known, 4012-15. Cold storage milk vendors 
are against the use of preservatives, 4031. 


17f. MILK : Cooling : 


3017. 


Would suffice immediately after milking 
under all ordinary circumstances, Cassa/, 
3862. 

Essential, Carrington-Smith, 4431. | Appar- 
atus of cold water tubing used, 4432. Some 
farmers do not command the needed water 
supply 4433; which is necessary to long 
distance milk transit, 4434. Cooling cham- 
bers should be used by the consignees, 4434- 
35. Railway vans should be such as to 
keep the milk cool, down to 60° F., 4435-39. 
Cooling of milk plus cleanliness keeps milk 
sweet during transit, 4504. Witness sieves 
milk three or four times and is particular as 
to cleanliness of cattle and sheds, 4505 ; and 
these have their effect on keeping power of 


17. COLD—continued. 
17f. Mitk : Cooling—continued. 


milk, but cooling the most important factor, 
4505. No difficulty in the way of all milk 
being sieved, 4507-14 ; but difficult to get it 
done, 4516. All dairy farmers ought to 
have a good water supply, 4517-20. Dairies, 
&e., Order ought to be enforced, 4526-27, 
4531. Drought at times a difficulty as to 
water supply, 4528-30. Only cool water 
needed for refrigerating, 4531-34; even catch 
water suffices for witness, 4535-37 ; milk not 
coming in contact with it, 4538. 

Cooling of milk well enables it to be kept 24 
to 36 hours in hottest weather, Carrington- 
Smith, 4577 ; that is, cooled below 60° F., 
4578. Milk kept at 60° F. for first 12 hours 
will keep 36 hours in all in hottest weather, 
4582-84. Milk cooled from 55° to 60° F. 
kept 36 to 48 hours, being scalded in sultry 
weather, 4588-93. Imperfect cooling has 
led to return of milk to witness, 4611. 

Should be effected, 7’ubb-Thomas, 5039-40. 

Increasing in West Riding, Kaye, 5521-23. 

On milking insisted on, by Aylesbury Dairy 
Company, Hattersley, 5781; as essential to 
its keeping, 5782, 5821-24; also straining, 
5819. Water supply of farms traded with 
looked to as proper, 5827-31 ; also the sani- 
tary condition of the farm, 5730, 5882-83, 
5899-900. Cooling of milk only at fault 
once in 1899, 5732-34. 

Cooling is relatively expensive, requiring ice, 
Sorensen, 7037; a commodity more easily 
obtainable here than is imagined, 7038 40,; 
though difficulty may occur in parts, 7136- 
38. Ice preserved ce stacking, 7041-42. 
Manchester supply from places compara- 
tively near at hand, 7054-58. Milk suffi- 
ciently cool will travel 200 miles equally as 
well as 50 miles, 7058. 

Cooling of milk, and storage at moderate 
temperature, of vast importance in relation 
with keeping power of milk, Schidrowittz, 
7233; and would obviate need for preserva- 
tives, 7234. Lactic acid bacteria less re- 


sistent to preservatives than other bacteria, 


7245-46. Should be entorced by Statute, 
7235-37; under adequate inspection, 7238, 
7249-44 ; though difficulty might arise as to 
enforcement, 7239-41. Initial cooling would 
allow of transit without material raising of 
temperature of milk, 7250 ; but refrigerator 
cars would be a great help, 7251. For 
cooling, 15° C. regarded as practically best, 
7233, 7237, 7252-55. Maximum tempera- 
ture of experimental milk in transit, un- 
cooled, was 29°5° C., 7256-59 ; iv milk cooled 
to 10°5° C., it was 11° €., 7260-61. 
Cooling and sterilising would obviate need 
for preservatives probably, Brunton, 7444. 
Cooling the best known form of preserving 
milk, 7449-51. No bad results known or 
feared from refrigerated milk, 7452-55. 


17g. REFRIGERATION : 


Used, it may be, at times for preservatised 
milk, Brierley, 3181. 

More expensive than borax packing for bacon, 
Bannister, 3488-94. 

This and sterilisation proper methods of 
food preservation, though perhaps more 
expensive, Cassal, 3816. 

Freezing of milk might cause infantile scurvy, 
Stili, 6801; moderate cooling would not, 
6802. 

Not needed for large towns, Mone, 6897. 


17b. REFRIGERATION : Bacon, American : 


Unsatisfactory, Sinclazr, 936-37. 


17j. REFRIGERATION: Butter: 


Butter keeps best if preservative also added, 
Snanahan, 381-84 

Does not keep butter 1ike butter only preser- 
vatised, Clemeni, 1508-10, 1546-47. 

May serve to make kept butter dangerous 
Clement, 1547-51. 

Butter decomposes readily on defrosting, 
Bannister, 2626-27. 
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18, CONTRA - INDICATION OF. PRESERVA- 
TIVES : 


18a. Boracic Aci : 

In kidney troubles, Weld, 1429; with albu- 
minuria, Weld, 1447-50. 

In numerous persons, Weld, 1450-52, 1455- 
57. 

In certain conditions of stomach, especially of 
digestive organs of children, Weld, 1467- 
72. 

No practical experience as to pregnancy, 
Wild, 1473-78. 

In scarlet fever, with kidney disease, Weld, 
1496-98. 

Not in small amount in milk in enteric fever, 
Wild, 1496. 

In many conditions, Walford, 1879-81. 

In pregnancy, Walford, 1882, 1884-85 ; action 
on uterus unknown, Handford, 2294; in 
pregnancy not known, but not disbelieved, 
Bond, 3157-62. 

In certain diseases, Wrl/iams, 2213. . 

In nephritis, Hand ford, 2292-93. 

In fever, and always unless direct benefit 
expected, Handford, 2302-4. 

May be administered in all conditions, Bell, 
2808-10. 

In kidney disease, in large doses, Bond, 3084, 
3098. 

For irritable stomach, Bond, 3135-37, 3140- 
42, 

No wide prevalence of contra-indications, 
save, as to indigestion, Bond, 3144-46, 
3148-54, 3156. 

Fatal termination of kidney disease might be 
hastened by indiscriminate use, Bond, 3147, 
3150, 3155. 

All renal. disease cases do not contra-indicate 
use, Bond, 3163. 

Physician should know if milk boracised in 
cases of albuminuria, Sond, 3164-66. 

Commonly in milk, including healthy persons, 
Foulerton, 4149-50. 

In typhoid fever and acute nephritis, of heavily 
boracised milk. Injury to individuals may 
result from indiscriminate use of boracic 
acid, Stevenson, 4210. 

Infants relatively more susceptible than 
adults, Stevenson, 4848-50. 

Of borax in kidney disease not a matter on 
which would lke to express opinion, 
Hutchison, 6705. Etfect on diseased kidney 
thought of as small, 6707. No information 
on the point, 6708. No specific effect in 
pregnancy known, 6709-11. 

Boracic acid contra-indicated and dangerous 
in any lesion or disease of intestinal tract, 
Starling, 6973. Dangerous to feed a 
typhoid patient on milk containing 20 grains 
of boracic acid per pint, 6974, or a diphtheria 
patient ; both would take much milk, 6975- 
76. 

The acid is an irritant, and therefore bad in 
typhoid fever, Anderson, 7190. It is a very 
feeble antiseptic, 7191. Contra-indication 
of boracic acid in fevers, 7205-6; and in all 
disorders entailing milk diet, 7208. Would 
not give the acid in nephritis, 7209. 

Of borax in pregnancy, Lrunton,-7463. 


18b. FORMALDEHYDE : 
Commonly in milk, including healthy persons, 
Foulerton, 4149-50. 
Infants relatively more susceptible than 
adults, Stevenson, 4848-50, 


18c. Satioytic AcID: . 

Kidney disease, Bond, 3108. 

In large number of persons, Corjield, 5104- 
12. 

Of salicylic acid in cardiac affections, 
Hutchison, 6737, and perhaps in acute 
nephritis, 6738. Probably dangerous in 
acute forms only of kidney diseae, 6739, 

Of salicylic acid in cardiac weakness, Starling, 
6971, 6971.* Its indiscriminate use objected 
to, 6972. 

Indiscriminate use should not be permitted 
Brunton, 7464. f 
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19. COOKING : 


19a. Boractc Actp : 
Would not alter it, Walford, 1907-8. 
Would equably. distribute it in milk, Hand- 
ford, 2274. 


19b. FORMALIN : 
Would alter it in food, Walford, 1918. 


19c. PRESERVATIVES IN Foon: 
Does not affect, Walliams, 2124-25. 


20. COST OF PRESERVATIVES : 


Greater than salt, Dale, 252-54, 283. Infinites- 
imal per lb. of butter, 284-86. 


21. COURT OF REFERENCE: 


Needed as to colourings and preservatives, Blyth 
3407-9. 

Standing committee generally agreed upon as 
being useful, Blyth, 3410. 

Would be valuable as to both preservatives and 
colouring matters, Stevenson, 4851-53. 

Advocated, with specific declaration of preserva- 
tives asa basis of action as to legalisation of 
such preservatives, Brunton, 7437-38. Medical 
profession should be well represented on such a 
Board, especially the Royal College of Phy- 
sicians, 7439. Board originally suggested by 
analysts, 7440; and analysts requisite to its 
constitution, 7441. Such a Board would result 
in the formulation of definite rules as to pre- 
servatives, 7443. Our present. knowledge as to 
milk trade without preservatives, a case in point 
of present defective information, 7444; as also 
in regard of sterilisation of milk, 7445. The 
Board suggested might lead to the prohibition 
of preservatives, 7467. 


22. CREAM : 


Increasingly in use for infants and invalids, 
Handford, 2278. 

Liable to change, Bell, 2838. 

Medical men now prescribe, in place of cod liver 
oil, Cassal, 3820. : 

Keeps three days without preservative, De Hazles, 
4034, 4036. 

Potted cream, for trade purposes, should keep a 
fortnight, De Hailes, 4035. 

More likely to sour than milk, but point not 
personally vouched for, Carrington-Smith, 
4447-53. 


23. CREAMERTES : 


23a. BurreEr, IRISH : 

Danish style general, Dale, 246. ¥ 

Danish style in some, Shuna/an, 488. 

Preservatives not added by creamery sup- 
pliers, Shanahan, 486. 

Greatly improved, Shanahan, 387-88. 

Supplied once or twice a week, Shanahan, 
457-59, 485. 

Creamery butter about one-seventh of Irish 
trade, Gibson, 6368-69. 


23b. CREAMERIES, IRISH : . 

Early one started in 1885 for butter making, 
Sandes, 77, 78. 

Creamery industry revolutionised of late 
years in Ireland, Lough, 6618; and very 
largely increased, 6619-20. Farmer waits 
for the separated milk, 6623; for feeding 
calves, 6624. Cleanliness is observed at 
the creameries as to milkers, cattle, utensils, 
storage of milk, and so on, 6677. Straining 
is insisted on, 6680 


23c. MILK FoR CREAMERY : Source of Supply : 
Local, three miles distant at most, Sandes, 
125. 


24. CUMULATIVE PROPERTIES :. 


24a. Boractc Actin: 
Effect of doses cumulative, Wild, 1427. 
Nil, Bell, 2826. 
Disproved by Liebriech, pointed to by others, 
continued dosage tends to harm, Blyth 
3469-71. 
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24. CUMULATIVE PROPERTIES—contenued. 
24a. Boractc Actp—continued. 


In healthy cases no cumulative effects of 
boracic acid, Starling, 6977. 
Element of uncertainty, Brunton, 7434-36. 


? 
24b. PRESERVATIVES : 


Of preservatives, such as boracic acid, ele- 
ments of uncertainty, Brunton, 7434-36. 


25. DECLARATION : 
25a. Boractc Acrp (SIMPLE) : 


Important and sufficient as to milk, Wild, 
1436, 1444-46, 1453-55, 1488-92. 

Would be useful to medical men, and lessen 
the sale of boracised milk, Cameron, 2581-82. 

Not necessary in regard of food, and objected 
to, Bell, 2793, 2831-33. 

Medical men should know if their patients 
are taking boracised food, Blyth, 3473. 

Should be made, Harrzs, 6035: and would do 
away with present injustice to English bacon 
trade, 6036. 

Borax should be notified, Halliburton, 7542- 
43. 


25b. Boracie Acrp (SPEcIFIc): ) 


Label desirable as to milk if possible, Wild, 
1493-95; but would be difficult as to 
quantity, Cameron, 2580. 

Nature and amount should be stated, Bond 
3095-96, 3101, 3142 


25c. MriK, BoRACISED : 


Impracticable, Handford, 2275. 


95d. PRESERVATIVES : 


Should be made as to food, Walford, 1836 ; 
and would be useful as to coppered foods, 
Cameron, 2557, 2578. 

Would not suffice, Walford, 1837, 1870-71. 

Would suffice; but not where boracic acid 
is contra-indicated, Vasey, 2067-74. 

Tf preservatives found to be injurious, should 
be made, McCracken, 3005-6. 

Would not be objectionable, Dunn, 3019-20. 

Proper course, Bond, 3075, 3167. 

Fraught with difficulty as to milk, but might 
check amount used, Brierley, 3183-87. 

Should be obligatory, Robinson, 3312. 

Should be made ; would safeguard food from 
repeated dosage ; is preferable to labelling, 
Blyth, 3458-59, 3474-75. 

Not objected to, Bannister, 3677. 

Of composition of an article, should be made, 
Cassal, 3794; and compulsorily demanded 
if preservatives deemed necessary to cheap- 
ness of commodities, 3802; and should 
include nature and amount, 3858; and their 
probable effect, 3859-61; but less desired 
than prohibition, 3875. Practical difficulties 
in way of amounts being stated, 3878; and 
in precise determination of these amounts 
analytically, 3879-81 ; especially if a limiting 
value were insisted on, 3882-85; as to 
boracic acid, 3886; and more so as to 
formalin, 3887-98. 

Should be made, if they are permitted, Yader, 
4203-4. 

Saccharine in wines and beer allowed in 
Denmark, only if declared on label, Fader, 
4206. 

The alternative to prohibition of preserva- 
tives ; it would meet the case of idiosyncra- 
tic people, Halliburton, 7532-33. Borax 
should be notified, 7542 ; important to the 
public generally, 7543. 


~~ Q5e. PRESERVATIVES IN BUTTER: 


Not objected to, Clement, 1554-553; not 
necessary, 1557-59; not objected to, Gebson, 
6352. 

Simple declaration would not suffice, Mc Fad- 
wean, 1759; Welleams, 2147, 2152-53, 22126 


14, 
Should be definite, Wel/cams, 2140, 


95f. PRESERVATIVES IN CREAM: 


3017. 


Should be obligatory, Voelcker, 1716, 1749. 
The alternative to prohibition, Voelcker, 1749. 


DECLARATION—continued. 
25g. PRESERVATIVES IN Foon : 


Of articles as preservatised should be made, 
if preservatives allowed, Long, 4689. 

Of preservatives should be made in some 
cases, Misher, 4726; as in milk if permitted, 
4728. No resolution passed by Society of 
Public Analysts, 4744. Declaration of milk 
as formaldehysed would not guarantee 
against a harmful dose, 4761. 

Of preservatives should be made, Blackwell, 
4874, 4897, and nature, 4899 ; and amount, 
4900. 

Of preservatives not desirable, rather to be 
avoided, 7’wbb-Thomas, 4949; and not suffi- 
cient gud children and invalids, 5017-20. 

Of butter as preservatised not objected to, 
but country of origin might suffice, Came- 
ron, 6211-13, 6243-46. 

Advisable, Griinbaum, 6480. 

Of preservatives not objected to if and so 
far as practicable, Attfield, 6547: 

Of preservatives, amount and nature and date 
of addition should be made in all cases, 
Ltope, 6867. 

Should be made of pasteurisation equally 
with preservatisation, Poore, 7367. . All 
preservatives should be declared, 7377-79, 
7381-82, 7386-89, 7391; and the amount of 
salt, 7380. No difficulty felt as to labelling, 
7390. 


25h. PRESERVATIVES IN MILK: 


Should be obligatory, Voelcker, 1716, 1749. 
Should be definite, Wal/zams, 2140. 


Simple, would not suffice, Walliams, 2147,. 


2152-53, 2212-14. 

Warning notices circulated or posted would 
not avail much in Co. Glamorgan, Williams 
2154-68. : 

As to quantity, as indeed in all foods, should 
be made, H/7//, 2522. 

Not impracticable, and would solve many 
difficulties, with no great onus on local 
authority, Boyce, 2764-68. 

Components of mixture should be declared, 
Boyce, 2770, 2773, 2776. 

Not objected to, Bannister, 3549. 

Difficult as to amount for several reasons, 
Bannister, 3550-53, 3558, 3628-30. 

Would tend to limit amount used, Bannister, 
3556. 

Would not obviate risks attending partial 
admixtures, Bannister, 3635. 

Eighty grains per pint should be declared, 
Bannister, 3639. 

Should be made, Azdeal, 3693. 

Of preservatives in milk impossible and 
objected to, De Hailes, 3932-35. Not aware 
of system in United States, 3936-37 ; and 
notice to all customers impracticable, 3938, 
as also with butter, 3941-43, Labelling 
impracticable, 4001 ; and if declaration were 
alternative to prohibition, the latter would 
have to be enforced, 4002. 

Should be made of preservatives in milk, to 
safeguard infants and invalids, Youlerton, 
4047. Desirable from public health point 
of view, 4065. Trade interests should not 
stand in the way, 4,066. Exact nature or 
amount need not be declared if officially 
fixed, 4067. Declaration favoured rather 
than prohibition, 4076. 


> 


25j. SALIcyLic AcID: 


Should be made of nature and amount, Bond, 
3109. 

Would like to know when he was taking it, 
Robinson, 3341, 

Of salicylic acid a matter of importance to 
patients taking it as a drug, Brunton, 7464, 
Amount should be stated, 7470. 


26. DECOMPOSITION OF FOOD: 
26a. Boracic Aci : 


May be concealed thereby, Walford, 1846 ; 
and disguised in milk, Handford, 2278, 

Danger from use of boracised fish unfit for sale, 
Handford, 2278. 

Abnormal decomposition prevented by 10 to 
15 grains thrice daily, Attfeld, 6497. 
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26. DECOMPOSITION OF FOOD—continued. 


26b. Borrer: Preservatised : 
Putrefaction not arrested thereby, Shanahan, 
483-84. 


26c. PUTREFACTION OF Foon: 
Ill-effects caused, Jones, 1328-30, 1336. 


26d. MILK: 

Innocuous quality not known, Wolliams, 
2201-3. 

Whether partly decomposed milk better by 
reason of preservatives not known, W2llzams, 
2242-44, 

Danger would arise in the case of old milk 
preservatised, H7ll, 2409. 

Incipient harmful changes not perceptible to 
taste or smell, //2l/, 2467-69. 

Acidity as a full indication, not known, 
Annett, 2683-84. 

Arrested only by pasteurisation, Bell, 2841. 

Danger, gud infantile mortality, diarrhcea, 
and wasting, Bannester, 3654-55. 

Acidity of milk and organic growth rapidly 
take place, Rideal, 3698. 


26e. MitK : Boracised : 

Sourness not done away with, Wellzams, 
2187-90. 

Putrid milk more harmful than if sweet and 
moderately boracised ; but such putrid milk 
would not be purchased, Handford, 2306. 

Putridity would be checked and veiled by 
boracic acid, Handford, 2307-8, 2319. 

Injurious products may be formed, Mann, 
2605, 2612. 

Veiling, unlikely, Annett, 2686-88. 


26f. MruK : Preservatised : 

Does happen, Voelcker, 1698-1701. 

When commenced could hardly be veiled by 
preservatives. Voelcker, 1712-13. 

Milk a good ground for bacterial growth, 
McFadyean, 1761. 

Not found, Walford, 1914. 

Danger of decomposed milk being sold if 
preservatised, Wellzams, 2112. 

Partly decomposed milk most frequently 
preservatised, Welliams, 2182. 

Lactic changes retarded, and others not 
retarded by preservatives, Brierley, 3253-54. 

Preservatives not thought of as likely to veil 
decomposition in milk, Hutchison, 6717-18. 

Sterility of milk claimed as regards milk 
rendered sterile by chemical preservatives, 
a false claim, Hope, 6870-75. 


26¢. Mink: Sour: 

Slightly, is drunk by people, H7U/, 2471. 

Injurious to infants, Annett, 2685. 

Probably more harmful than boracised milk, 
Bannister, 3546. 

Danger, gud infantile mortality, diarrhoea 
and wasting, Bannister, 3654-55. 

Change of milk detected by taste and smell, 
Foulerton, 4092-95. 

Exact composition of sour milk not known, 
Foulerton, 4096-98. 

Lactic change not due to any one bacillus, 
though lactic acid primarily in question ; 
no taste could discriminate below 0°4 per 
cent. of lactic acid, Fouwlerton, 4099-4106, 
4182-84, 

Sourness of milk the essential test of its 
injuriousness, Blaxall, 6102-6; but a poor 
test of other changes going on in milk 
6137; but smell distinguishes nearly all 
harmful lactic changes, 6138-39. 


27. DIARRHEA : 


Most prevalent during hot months, when pre 
servatives presumably most in use, Walford, 
1890-92. 

Poor people most liabie to, and also to get bora- 
cised milk, H7ll, 2377-80. 

Several causes can always be found, Hill, 2444. 

Increases in the ratio of poverty, and among the 
See -petiing mo ‘t Phe ane: milk, Hill, 
2480-51, 
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27. DIARRHC#A—continued. 


Increasingly prevalent in Leeds, despite measures - 


adopted ; most prevalent in autumn, when 
preservatised milk most used, chiefly by poorer 
classes, Cameron, 2539, 2574-76, 2586. 

Association with preservatives not known, Cor- 
field, 5128-32. 

Moderate use of preservatives to be thought of as 
lessening risk of diarrhoea by bad milk, Hutchs- 
son, 6769. Diarrhoea not attributed to boracic 
acid in milk, 6770, rather to lack of sufficient 
preservative to keep milk from going bad, 6771 
All diarrhoea in children not due to bad milk, 
6772-73. Diarrhoea should he decreasing by use 
of preservatives, 6782. Nr* known if it be so, 
6783. 


Boractc Acrp. 

Results from 120 grains taken in four hours, 
Wild, 1418. 

In certain children taking 7} grains per pint 
of milk, Weld, 1480. 

Probably kept up by boracised milk, Walford, 
1889-93. 

In a child, held to be related to boracised 
milk, Handford, 2267-73, 2314-15. 

Relationship thought of, but not studied or 
traced ; investigation a matter of difficulty, 
Hill, 2374-76, 2445-49. 

Diarrhoea in children found to get worse 
when treated with 1 to 5 grains of boracic 
acid in their food, 7'ubb-Thomas, 4926, in 
Newport (Mon.), 4927, an industrial town - 
the milk ordinarily taken. by the children 
containing from 40 to 120 and more grains of 
boracic acid per gallon, 2928, as ascertained 
by analysis and by the word of the milk 
vendors, 4929, who added the acid under a 
fancy name, 4930. Many children in 
question, 5001, at all seasons, 5050, for 12 
months, 5051, in one locality, 5002; no 
multiple attacks im houses, 5003. ilk 
drinkers alone attacked, 5004, 5008, and all 
milk from one source, 5005, 5007, which hit 
all children alike, 5006. Other similar 
experiences had, 5052-54. Diarrhcea rate 
among children thought of as influenced 
by preservatives, 5009-10. The disease 
induced in phthisical persons on boracised- 


7a. 


milk diet, 5024-25. Doubtless the experience — 


recorded above regarded as exceptional 
because of want of knowledge on part of 
medical profession, 5055-56. Boracic acid, 
salicylic acid, formic aldehyde prescribed 
by witness for diarrhoea and indigestion, 
5056, but not since above experience, 5058, 
as no control can be had over the doses 
taken, 5059-61. 


27b. Drier: ; 
Milk diet and diarrhcea closely related, Wak 
ford, 1897. 


27c. INFANTILE : 

Not specially stadied, Wedlzams, 2216. 

Mortality of infants in third quarter of the 
year put down in part to large use of pre- 
servatised milk during the hot months, 
Kaye,5466-72. Infantile diarrhoea mortality 
always excessive in third quarter, 5474-76, 
5481, and preservatised milk thought of as 
a factor in preventing fall in such third 
quarter mortality, 5477-78, 5484, but some 
improvement to be looked for as regards 
towns purveying unpreservatised milk if 
thesis be true, 5485-88; but some cause 
operating prior to use of preservatives, 
5482-83, and perhaps decomposed mil 
5484, 5492. Diarrhcea may be produc 
by changes in milk resulting from contained. 
preservatives, 5493-94. Tinned milks not 
regarded as a prime factor, 5535-37, but 
they play their part, 5538-42. Diarrhcea 
pa by borax administered as a drug to 
children, 5503-4. Dosage not known, 5505. 
Conditions surrounding child-life tend to 
diarrhcea specially in the third quarter, 
5543-46. Boracic acid a greater cause than 
tabes mesenterica, 5553-56. Diarrhcea 
mortality curves of Continental cities 
vending unpreservatised milk tend to show 
lower infantile 1 \te, 5557-58. 
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27. DIARRHGA—continued. 


27c. INFANTILE—continued. 

Milk well cared for in Great Ormond Street 
Hospital, but two epidemics of diarrhoea 
definitely traced to bad milk there in sum- 
mer, Stell, 6790. 

In relation with preservatives, not traced, 
Hope, 6922. 


27d. MILK, BoRAcIsED : 
Some suspicion attaches to boracised milk, 
Cameron, 2539, 2573, 2577, 2585; Mann, 
2605-7, 2628 ; Hobinson, 3332-34. 


27e. MILK, PRESERVATISED : 

Regarded as persistent by reason of preserva- 
tised milk, but cases not knownof, Welliams, 
2171-76, 2191-92, 2224-25, 

Diarrhcea mortality in infants probably related 
to preservatised milk, Annett, 2675-80. 

Some diarrhcea doubtless due thereto, Ban- 
mister, 3655-57. 


27f. SANITATION : 
Ought to have reduced mortality beyond its 
present rate, Walford, 1895-96. 


28. DOSES: 


28a. Boracic AciD: 

Personally 10-grain doses have no effect, 
Wild, 1416-17. 

Doses of 15 to 20 grains not injurious singly, 
Wild, 1417. 

Daily doses for a week of 15 to 20 grains 
create slight disturbances, which cease on 
omission of the acid, Wzld, 1418. 

Tn health and sickness, from 10 to 80 grains 
a day found to be beneficial, Weld, 1421. 
In goon In milk, baby would get a large hurt- 
ful dose daily, Weld, 1430-35; might get 

van over-dose, Robinson, 3338. 

In tsa would be 9 grains per pint of milk, 
Wild, 1433. 

For a child some three grains, Walford, 1876. 

Sixty grains in food, and the same medicinally 
daily, objectionable for an adult, and a 
danger, Walford, 1877-78. 

Mauch exceeded in milk, especially for children, 
Williams, 2206-11. 

From 5 to 15 grains in Pharmacopeeia, 
Williams, 2204-5. 

From 10 to 15 grains, adult, and 1 to 14 
grain, infant, Zandford, 2270. 

More than a maximum dose might be taken 
in food ina day in Birmingham by a patient 
taking also a medicinal dose, H2ll, 2458-59. 

Infants might take a full dose in milk, 
Cameron, 2536. 

Reason for reduction in Pharmacopceia not 
known, Bell, 2803-4. 

Ten grains suffice to produce a medicinal 
effect, that is, 30 grains a day, Bell, 2805-7. 

Fifty grains absurd and unnecessary for an 
adult, Bell, 2813, 2815. 

Would not give a child 40 grains, Bell, 2816. 

Ten grains given to hundreds of patients, 
Bond, 3064. 

Usually 30 grains per diem, Bond, 3066. 

Gives grain doses to children in diarrhcea, 
Bond, 3071, 3073. 

Child, one-fifth that of an adult, Bond, 
3076-78. 

From two to three grains for child of five 


years, but more not dangerous, Bond, 
3080-81. ats 

Forty grains a day limit for adult, Bond, 
3079. : 


Danger limit unknown, Bond, 3082. 
Child might take too large a dose in milk, 
Bond, 3090-93 ; in x50, Robsnson, 3338. 
Experiments by large dosage of individuals 
Peaotnied by idiosyncrasy, Robinson, 3339. 

No one should have more than 15 grains 
daily under any circumstances, Stevenson, 
4834-36. : af 

Reduced 50 per cent. in new edition of 
Pharmacopeeia, 7’ubb-Thomas, 5062; Cor- 
field, 5090. i : ; 

Probably only a certain quantity can be voided 
daily, and any larger dosage undesirable, 
Corfield, 5075, 5080. 
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28. DOSES—continuwed. 


28a. Boractc Actp—continued. 

Over dosage likely, Cor yield, 5082. 

Boracic acid taken, from 10 to 15 grains 
thrice daily, as sufficing to prevent ab- 
normal stomachic decomposition of food, 
Attyield, 6497 ; but larger doses have been 
taken, though 10 grains found sufficient, 
6497-98. As muchas 70 grains daily taken 
experimentally, 6499. No inconvenience 
resulted, 6500. 

Reduced in Pharmacopceia because present 
dosage produces all needed effects, Attjfeld, 
6533-35, and larger doses do no more, 6536. 
Has taken 100 grainsin one day, 6537 ; and 
has kept up 45 grains daily for weeks, 6538. 
Dénirable to know the quantity of boracie 
acid being taken with food, 6557; but 
matter not of great importance, 6558-59. 

Would not like to take 80 grains as a dose, 
6713 ; even witha pint of milk, Hutchison, 
6714. 


28b. SaLioyiiec AcID : 
Usually 30 grains daily, Bond, 3130-31. 
Salicylic acid may be taken from 5 to 15 
grains at a time, without retarding diges- 
tion, Attfield, 6568. 


“29. DRUGS: 


Not defined by statute in relation to foods, Cassal, 
3789-94. 
- Substance of a poisonous character, or having 
active character as a drug, should not be used 
in food, Cassal, 3794. 
Objectionable as preservatives, Hehner, 5637-38. 


30. EGG POWDERS: 


Egg powders are baking powders, one such 
powder is prepared with dried egg, Hope, 6853 ; 
some are not egg powders at all, yet are used 
by some persons as food for children, 6854, 
6859-62. Some labelled as not made from eggs, 
6855 ; as the result of a prosecution, 6856-58. 
Powders are coloured to simulate egg-colouring, 
6863, 6865-66. Egg powders looked upon by 
vendors as naturally eggless, 6864. 


31. EXPERIMENTS : 


* Inand outside human body not on the same plane, 
¢g  Cassal, 3872. 

Home Office licence necessary in the case of 
animals, Stevenson, 4820. 

_ Evidence not decisive nor satisfactory thus far, 
Tubb-Thomas, 5000, 5063-66. 

On animals not of very much importance, Cor- 
Jfield, 5115. Results should not decide a matter, 
5116, 5120 ; such as dosing children with drugs, 
5117-18. Known action of the drugs on the 
human economy is the point of importance, 
5121 ; and avoidance in the absence of such 
knowledge advocated, 5122. 

On animals valuable on certain defined lines, 
monkeys being preferred to cats or dogs, Griin- 
baum, 6482; and with positive results as to 
preservatives, 6488-90. But weight for weight 
and age for age, animals stand unnatural food 
better than the human, 6482-83. Pig said to 
approximate to man in structure, 6484-87. 

In wtro not deemed important, St2//, 6818-20. 

With artificial gastric juice are reliable, but harder 
on the antiseptic than those on the living 
subject, Starling, 6988-91. 


3la. ANIMALS, ADULT : 

Animals used by Rideal and Foulerton too old, 
Boyce, 2726. 

Feeding of animals with formaldehysed food 
has no effect on the nutrition of cats, guinea- 
pigs, or rabbits, ideal, 3687. 

One animal fed first on formaldehysed and 
later on boracised milk gained considerably 
in weight, Rideal, 3629-90. 

Committee should undertake, Stevenson, 4855- 
56. 


31b. ANIMALS, YOUNG : j 
Preferable to adult animals and in witro, 
Annett, 2673-74. 
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31. EXPERIMEN TS—continued. 


31b. ANIMALS, YOUNG— continued. 

Certain rodents susceptible to diseases affect- 
ing the human, to which cats and dogs are 
not susceptible, Boyce, 2718. 

Committee should undertake experiments as 
to effect of preservatives on young animals, 
such as monkeys, but rate of mortality 
among the latter a point of objection to 
their use, Stevenson, 4811-19. Such experi- 
ments are needed and Committee should 
undertake them, 4846-47, 4855-56. 


31c. Boracic ACID : 

On digestion, in foods, Cripps, 1986-67. 

Less powerful as a germicide and antiseptic 
than formalin, Llaxral/, 6061, 6094, and also 
as a preservative, 6067-69. Boracic acid up 
to lz will not sterilise milk, 6062 ; fermenta- 
tion ceases, but organisms grow freely, 6064, 
6129. Milk will only take up about sk, 
6063. In s§) milk sours in 24 ane at 80° 

F., 6064-65. In sso no effect in keeping 
milk sweet during summer weather, 6096-98 ; 
and would not prevent formation of lactic 
acid, 6099-101; but so, an undesirable 
amount, would keep milk sweet for 24 hours 
at 70° F., 6108. About 45 or five grammes 
per pint will produce inhibitive aetion in 
milk, 6127-29. A proportion altogether in 
excess of the Pharmacopeeial dose requisite 
to keep milk sweet, 6130. Inhibitive action 
of boracic acid apart from milk not experi- 
mented on, 6131-32. 

Liebriech’s pamphlet on the action of borax 
thought of as biassed, Halliburton, 7558-64. 
Boracic acid least harmful of preservatives, 
7578-79. Jixperiments of Foster and Chit- 
tenden known ; latter shows boracie acid 
as innocuous in certain quantities in the 
case of dogs, 7591-94. 


31d. Cats : 
Cats are carnivorous, Boyce, 2715. 
Commonly made, Boyce, 2717. 
Cats sometimes affected by tuberculosis, Boyce, 
2719. 
Of little value as compared with the human 
economy, Z'ubb-T’homas, 5067-69. 


3le. Dogs : 

Almost worthless, Boyce, 2713. 

Commonly made, Boyce, 2717. 

Dogs sometimes affected by tuberculosis, 
Boyce, 2719. 

Of little value as compared with the human 
economy, 7'uwbb-Thomas, 4993-96. 

Economy of dog more resistant than that of 
man, Halliburton, 7565-66 ; metabolic 
processes of dog and puppy much the same, 
but diet varies, 7567-68. 


31f. Doas : Boracie Acid: 

Chittenden’s experiments made on full grown 
dogs, and hence differ in results from 
Annett’s on kittens, Annett, 2664. 

On dogs do not show much’ against boracic 
acid or borax as used in foods, Starling, 
6944, 

Chittenden shows boracic acid to be innocuous 
in certain quantities in the case of dogs, 
Halliburton, 7591-94. 


3lg. FEEDING : 
If systematic, would be important, Walford, 
1899-1900, 
Meagre on Continent, Boyce, 2729-30, 2739-41 
(footnote). 
i prer ee Berlin, as to boracic acid, Boyce, 
2730. 


31h. FORMALDEHYDE : 

Strength of yohoo used, Cassal, 3834. 

Resulting demonstrations of small effect of 
use of formic aldehyde as evidenced by Dr. 
Rideal’s experiments, not known, Youlerton, 
4077-81. 

Fish died in a few hours when subjected to 
zodo0 formic aldehyde ; zgdop had no effect 
on action of frog’s heart, Mouwlerton, 4138, 
4141, 4163-66. 


31. EXPERIMENTS—continued. 
31h. FoRMALDEHYDE—continaed. 


Experimental work done as to preservatives 
in food, Blaxall, 6044 ; as to sterilisation of 
milk by formalin, 6045. Age of milks 
used in experiments not known, but deemed 
of recent milking, 6066, but element of 
uncertainty in results, herefrom, 6085. 
Experiments made on scientific basis, not 
from a commercial standpoint, 6071-73. 
Commercial usage of preservatives not 
known, 6074-76. Experiments made from 
May up to and during winter, 6115, all 
milks tested for formalin, but not all for 
boracic acid or salicylic acid, 6053, 6116-18, 
and no reason to suspect their presence, 
6118-25. Bacilli im experimental milk not 
differentiated, 6126. 

Formalin in s¢o kills all germs in milk, 
which latter can be kept indefinitely, 
Blawall, 6046-51. Method of procedure 
adopted, 6052-54. Thirty-eight experi- 
ments made, 6059. Control unpreservatised 
milks nearly all went sour in 24 hours, 
in hermetically sealed flasks, 6055. Sour 
milk preservatised had as many organisms 
as the control milk ; but sweet milk, not 
so, 6056. Bacteriological fermentation not 
seasonally different under the conditions of 
the experiments, 6057-58. Formalin yo}o0 
will keep milk sweet for a short time, 6078, 
possibly 24 hours at 60° F., 6079, not at 
80° F., 6080-82, the 24 hours being it may be’ 
from 36 to 50 hours after milking, 6083-84. 
In sodoo formalin no use for keeping milk 
24 hours in summer weather, 6086-91, 6095, 
6098, and would not prevent formation of, 
lactic acid, 6099-101, but <9bo would keep it 
for 24 hours at 70° F.,6107. Specific action 
of formaldehyde on the constituents of milk 
not known, 6092-93. Formalin of experi- 
ment guaranteed as a 40 per cent. solution 
but not tested, 6112-14. About zo55 would. 
kill typhoid bacilli, 6142, and dp) any 
bacteriological organisms in milk, 6146, 
and render milk unsaleable, 6151. Formalin 
hardens sections, 6143-44. Organisms in 
milk diminish rapidly on addition of 
formalin, 6147-48. Volatile nature of 
formalin not known, 6149-50. 

Experiments made as to physiological action 
of formalin, Starling, 6938 ; with formalin 
in spbp, 6960-62. Experiments of Drs. 
Rideal and Foulerton as to formalin not 
known, 6957-59. 


31j. GUINEA Pras : 
Almost worthless, Boyce, 2713. 


31k. Kirrens : 

On young kittens important, Boyce, 2713. 

Digestion resembles the human, Boyce, 2714. 

Food approximates to that of infant, Annett, 
2668 ; Boyce, 2716. 

Difficult to feed successfully: some kittens 
fed on formaldehysed milk, go}oo, and 
boracised milk, sph, and taking 70 c.c. of 
milk per diem, increased in weight, Aideal, 
3688-89, 

Dr. Annett’s experiments on boracised kittens 
of value, and should be carried on upon a 
larger scale, Stevenson, 4805. 

Kittens approximate more nearly to the 
human bai cats and dogs, Z'wbb-Thomas 
4996-99. 

Demonstrate harm by boracised and forma- 
lised milk, Hope, 6830. 

Experiments of Dr. Annett not known, as to 
boracised kittens, /Zalliburton, 7569-70. 


311. Kirrens : Boracic Acid : 

Feeding with 80 and also 40 grains per gallon 
of milk, led to emaciation and death, 
Annett, 2647; kittens had diarrhcea, 2648 ; 
probably voided balance of unassimilated 
nutriment, 2649. Control kittens used, 
2650. Amount of boracie acid taken not 
known, 2653-55, 2690. Tenboracised kittens 
took about a quart of milk daily, 2656-59. 
Kittens hardly susceptible to boracie acid 
after three months old, 2660, 2662, 2671-72, 
2694, 2704. Susceptibility decreases gradu- 
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31. EXPERIMENTS—continued. 
31]. Kirrens : Boracic Acid—continued. 


34. FLAVOUR: 
34a. Boractc Acrp : 





ally, 2695, 2698-2701. Vice versd experiments 
on kittens not attempted, 2660-61. Rela- 
tive immunity of infants not known, 2696. 
Older kittens used by Rideal and Foulerton 
led to different results, 2663, 2691-93. No 
experiments on kittens fed normally till 
three months old; Foulerton obtained no 
results with kittens so old, 2703, 2705 ; 
kittens, like infants, depend on milk diet, 
2668. 

Boracised milk not so appetising as undoc- 
tored milk, Boyce, 2721-22, 2727-28. 

Of little worth, gud human analogy, ond, 
3103-4. 


31m. Kirrens : Formaldehyde : 
Growth retarded if used in milk xodoq ; 
greater retardation in zztpp, and still 
greater in ystoy, Annett, 2640-41. 
Formaldehysed milk not soappetisingas undoc- 
tored milk, Boyce, 2720. 


31n. Kirrens : Preservatised Milk : 
Continued dosage tends to immunity, and 
natural immunity comes on about three 

months of age, Boyce, 2731. 


3lo. LABORATORY : 

Do not typify human conditions, Walford, 
1865-66, 1898. 

Outside human. body, not generally of much 
account, Clrepps, 1955. 

As to injurious results of preservatives in 
food must be long-continued to be conclu- 
sive, as in the case of water-borne lead 
poisoning, Mann, 2611. 


3lp. Santoyiic Acrp : 

Experiments made with salicylic acid showed 
retarding effect on digestion of boiled: white 
of egg, but.not on pancreatic digestion, 
W. C. Williams, 5196. 

As to digestive action, Starling, 6938. 


32. FACTORIES : 


32a. Butrrer, IRISH : 

Normandy style general, Dale, 246; Shanahan, 
488. 

Processes described, Shanahan, 350. 

Butter of different farms blended, Shanahan, 
367-68. 

System greatly improved, Shanahan, 387-88. 

Butter milk and water expressed, Shanahan, 
351. 

Supplied once or twice a week, Shanahan, 
457-59, 488. 

Send butter to London, preservatised, /Zudson, 
495-96. 
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36. 


Nearly tasteless, Wil/iams, 2139. 
Eighty grains per pint would taste milk, 
annister, 3637-38, 3640. 
To taste a food, must be present in excessive 
amount, Stevenson, 4832. 
Has no aroma, Harris, 6004-6. 
Has no flavour, Attjield, 6551. 


34b. Borax: Butter : 
Unpleasant in excess, Ae//itt, 43. 
Heavy quantity would lead to rejection, 
Bennett, 211-13, 216-17, 228-31. 
Heavy quantity needed to produce aroma, 
Bennett, 215, 218. 


34c. Borax: Meat: 
Would taste meat if amount used were 
appreciable, Bennett, 150. 
Injection into meat would impart flavour, 
Bennett, 192. 
People would not eat flavoured hams, 
Davidson, 1591. 


34d. Borax AND Boracic Actp : Butter : 

Distinct, Clement, 1519. 

Boracised butter used for cooking (say) fish 
would tend to saponify the fat, W. C. 
Williams, 5232-42. 

Tastes butter, and public taste is getting 
seasoned to it, [ehner, 5605. 

Boracic acid in 1 per cent. solution tastes 
butter, Sorensen, 7125-28, 7146-50. Two 
per cent. would render butter useless for 
this reason, 7161-63. 


34e. BUTTER : 

Soil, vegetation, or food generally does not 
affect flavour of butter ; but the bacterial 
life does, Mader, 4296-99, and pasteurisation 
obviates all “ feed taste,” 4300. Flavour! s 
au wei by fermentation, 4304-5, 4308, not 

y breed of cattle, 4306-7, 4333. 


34f. Burrer, Irish : 
Flavour of salt preservatised butter milder 
than such butter without preservative, 
Gibson, 6356. 


5. FLUORIDES IN FOOD: 


Heard of, but not found, Vasey, 2044-45. 


FLYBLOW : 

36a. BAcon : 
Prevented by borax, Kellvtt, 11, 12,23 ; Prossor, 

567; Gregson, 873, 881-82. 

Used to cause loss in summer, Aed/itt, 41. 
Rarely seen now, Kellvtt, 41. 
Only seen where meat is moist, Kellitt, 41. 
Occurs after cure, Gregson, 919-20. 


Make secondary quality, with salt and preser- 37, FOOD: 
vatives, zley, 820. cei weak uid 
Factory and creamery butter not diserimina- 37a. boa. Ons 
ted, Long, 4645-47. Remains in the Blomiagh some two or three 
Factory butter not touched at creameries, hours, Cameron, 2562. 
Lough, 6642. A source of annoyance to . 37b, CLASSIFICATION : 
creameries, and often sold as creamery Desirable and feasible, gud use of preserva- 
butter, 6643. It is not creamery butter, tives, Vasey, 2002-8, 2050, 2059-64 
6644. It is different from, 6645 ; and { ; : aa : 
inferior to creamery butter, 6646. Irishand — 3. FOODS, FRESH: 


Normandy factory butters of very different 
class, greatly in favour of the latter, 6647. 


33. FISH, PRESERVATISED : 


When unfit for food, rendered saleable by use of 
boracie acid, Hand ford, 2278. 
Crosse and Blackwell use no preservatives in 
potted fish, Blackwell, 4868-70. 

Should not be preservatised, Dupré, 5907-12. 

Boracising of fish given wp, Hope, 6915 ; because 
flavour was destroyed, 6916. Boracising of 
oysters not known, 6919. Oysters having 38 
grains of boracic acid to the lb. objected to, 
6920-21. 

Formalin heard of as used for fish, //ope, 6917 ; 
but not inquired about, 6918. 

Fraud goes on as to so-called “smoked” food, 
Poore, 7383-85. “Smoked herrings” painted 
with pyroligneous acid 7385 


38a. BUTTER : 

Vastly different to salt, Clement, 1556. 

For immediate use not preservatised, Clement, 
1526. 

Is unsalted in the trade, Clement, 1560-71, 
1573-79, 1581-82 ; Hill, 2507. 

May be months old, //il/, 2508-14 ; if pre- 
servatised, Clement, 1572. 

Not necessarily fresh made, Clement, 1576-80, 
1583. 

From Dunragit is fresh, saltless, and quickly 
consumed, McCracken, 2854-55. 

Danish so-called in England ; in Scotland 
fresh butter is saltless and unpreservatised, 
McCracken, 2861. 

Must now be absolutely so, McCracken, 2951. 

Danish butter, containing 1 per cent. of salt, 
does not compete with “fresh” butter, 
McCracken, 2952-53. 
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38. FOODS, FRESH—continued. 


38a. BurreR—continued. 

Slightly salted butter is “fresh” on the 
market, Long, 4642. 

Bulk goes to better class ; demand for salt- 
less butter may have to do with use of 
preservatives, Hefner, 5596-5600. 

Aylesbury Dairy Company’s fresh butter sales 
increasing, Hattersley, 5837. Company’s 
sale doubled im five years, 5888 Why, 
not known, 5839-40. 


38b. Foon : 

Fresh food most important, Poore, 7346-47 ; 
and productive of energy, as instanced by 
animal life, 7350-60 ; and preservatised food 
different from fresh food, 7348-49. There 
should be no confusion between fresh and 
preserved foods ; even frozen meat loses its 
flavour, and a great deal becomes flabby 
and unappetising, 7361. Salt meat speaks 
for itself, 7362 ; whilst preservatised and 
preserved foods do not, 7363. People 
should be able to get fresh food, 7373 ; and 
should use it in due proportion, 7376. It 
should be produced near centres of popula- 
tion, 7418. Preserved food inevitable, 
7374 ; ana demanding its place in dietaries. 
Best mode of preservation should therefore 
be adopted, 7375. Fresh and preserved 
foods should be differentiated, 7391-93. 
Preservatives may deceive on this point, 
7883-85, 7412-13. Nutrition much to do 
with susceptibility to fatal disease, 7394-97. 


38c. MEAT: 
Imported, not preservatised, but mildly cured 
on arrival in brine only, Davidson, 1632-34. 
Dusted with borax, Hand ford, 2280 ; if kept, 
Bannister, 3626. 
Imported in refrigerators, Bannister, 3487. 


38d. MILK : 
Is recently from the cow, and unpreservatised, 
Hill, 2502-4. EQ\ Up ken 


To restrict, as fresh milk, the sale of milk 
not fresh would be a hardship on distant 
milk-service vendors, Cassal, 3939-40. 

Boracised milk held to be “fresh,” De Hazles, 
3970-71. 

Almost impossible for London poor to get it 
at present, Foulerton, 4058-59. 

New and unadulterated, seldom preservatised, 
in Liverpool, W. C. Williams, 5149, 5155. 
Milk preservatised soon ceases to be fresh 
milk, Poore, 7349. Advantage gained if 
milk kept from going putrid, 7364; or if 
germ growth beinhibited ; but milk treated 
tor the consumer is not like the milk as 
drawn from the udder, 7365, 7420. <A great 
thing to give people wholesome milk, 7420. 
Modern conditions among the poor for 

keeping milk very bad, 7419. 


38e. PROVISIONS : 
Use now general, Kellett, 56. 


39. FRUITS, BOTTLED: 


Sterilised by Messrs. Keiller, Boseley, 1062 ; 
Messrs. Keiller do not colour, Boseley, 1148-51. 
Made without preservatives, but colour goes off 

somewhat, Long, 4664. 


40, GERMICiIDAL POWER : 


40a. ANTISEPTICS : 
Have some selective action on 
Cameron, 2564-72. 
Antiseptics not necessarily destructive of all 
bacteria, Womack, 7487-88. 


40b. Boracic ActD: 

Would lose restraining power iffmilk diluted, 
McFadyean, 1772. 

Does not remove signs of putrefaction, WceWad- 
yean, 1767. 

Feeble, but restraining, MeMadyean, 1772. 

Micro-organisms found to have multiplied in 
boracised milk, Mann, 2613-16. 

Would scarcely inhibit growth of bacillus coli 
communis and enteritidis sporogenes in 
milk, Boyce, 2750%/ 


bacteria, 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES &C.: 


40 GERMICIDAL POWER—continued. 


40b. Boractc Actb— continued. 
On certain bacteria, inhibitory rather tham 
destructive, Foulerton, 4195-97. 
Not a germicide rather an antiseptic, Rich- 
mond, 5742-43. 
Borax a more efficient antiseptic than boracic 
acid, Halliburton, 7548, 


40c. FORMALIN : 
Would scarcely inbikit growth of bacillus coli 
communis, or enteritidis sporogenes, 
milk, Boyce, 2750. 
On certain bacteria, inhibitory rather than 
destructive, Moulerton, 4195-97. 
A marvellous antiseptic, Halliburton, 7548. 


40d. PRESERVATIVES : 

Restraint must be attained, if use effective, 
McFadyean, 1782. 

No experiments made as to bacterial growth 
in preservatised milk, Boyce, 2747-48. 

Preservatives’ antiseptic power in relation to 
toxic equivalents not known, Blazall, 
6109-10 ; but important, 6111. Preserva- 
tives have a selective action on organisms. 
in milk, 6133-36. 

Germicidal power of preservatives different 
on different bacilli, Blaxall, 6140-42. 


41. GLACIALINE: 


Sold in sixpenny boxes, Cameron, 2531. 

And boracic acid, only boric compounds known im 
Leeds, Cameron, 2537-38. 

Implicated in cases of serious illness in Dover, im 
association with boracic acid in milk, Robinson, 
3301, 3327, 3345. 

Used in Broadstairs milk, Robinson, 3309. 

Borax and boracic acid commonly admixed in’ 
Halliburton, 7544. 


41a. Meat: 
Used formerly by Newport (Mon.) pork- 
butchers, 4 ozs. to 40 lbs. of meat, Jones, 
1395-98. 


42. HAM: 


42a, CURE: 
Generally with the sides, Kellitt, 70. 
Boracised at same time, but distinction 
between cure by, and packing in, borax not 
drawn, Wellcams, 2229-30, 2232, 2234-35. 
Could not be effected by dipping in boracic 
i acid solution, Wallzams, 2233. 
By 0°6 per cent. of boracic acid, Bel/, 2823. 


42b.- PICKLING : 
American, some pickled, Kel/itt, 26. 
Nature not known, Kellitt, 26. 
Preservative pickling not suspected, Kellitt, 
26-28. / 


42c. SALE: | ed 
American, within a week of reaching retailer, 
Kellitt, 60. 


42d. SMOKED : 
At home, as a rule, Prossor, 595. 


43. IDIOSYNCRASY : 


48a. Boractc AcID: 
May cause toxic symptoms, Weld, 1463-66. 
Some people may be very susceptible, and 
may take large amounts in tood, Walford, 
1847-49. 
Found not to irritate witness, Boyce, 2752. 
Witness idiosyncratic to boracised cream, 
Blyth, 3472 
idiosyncrasy of witness to boracised milk and 
food, and to boracie acid as a drug, Zubd- 
Thomas, 4930, 5014-15. 


43b. PRESERVATIVES IN Foop: 
Most children and invalids idiosyncratic, 
Tubb-Thomas, 5016. 
Matter of importance gud preservatives, Att- 
field, 6569. 
Idiosynerasy probably not of much account 
qua preservatives, Hutchison, 6749-50. 
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44\INFANTS AND INVALIDS: 


44a. Foon: 
Should not be chemically preserved, Vasey, 
1992. 
Ten years ago practically all such foods pre- 
servatised, not so now, Vasey, 1993-94. 


44b. MiiK, PRESERVATISED : 

Exposed to unnecessary danger thereby, Jones, 
1309, 1362, 1365. 

Not safe, Weld, 1429. 

Possible ill-effects outweighed by benefits, 
Wild, 1458. 

Children on milk diet would suffer, if useful 
amount used, McFadyean, 1753. 

Child might take an enormous dose of boracic 
acid, McFadyean, 1769. 

Fourteen grains per quart might be harmful, 
especially to an infant, Walford, 1834. 

Milk should not contain preservatives, Vasey, 
1992, 2099, 2100; Wellams, 2122-23; 

— Rideal, 3694. 


Boracised milk in children’s hospital given up . 


on account of observation in one case of 
infantile diarrhcea, Handford, 2267, 2313. 

Would tax infants’ digestive powers, Annett, 
2689. 

Not proper for invalids or children, Foulerton, 
4147-48, 4152, 

Should not be given to the sick, because of 
effect on digestibility by boracic acid, and 
hardening effect of formalin, even in small 
quantities; nor to children, Stevenson, 
4803-6. 


Adc. INFANTS AND INVALIDS: 

Boracic acid should not be used in milk for 
infants and invalids, Corfield, 5075. 

As a diet for infants and invalids, milk on a 
different level to other foods gud preserva- 
tives, Corfield, 5135. 

Milk of paramount importance gud preserva- 
tives as being in cases an entire diet ; not 
so butter, Dupré, 5906. 

Conceivable that infants may suffer from pre- 
servatised milk ; no evidence of such suffer- 
ing in witness’s possession ; and Dr. Bell 
gives evidence to the contrary, Attfeld, 
6552-54, <A question of quantity arises, 
6555-56. 


44d. PRESERVATIVES IN Foon: 

Infants and invalids should not be subjected 
to indiscriminate use of preservatives in 
food, Kaye, 5509-12. Actual evidence of 
harm is not great ; but there is such, and 
certainly presumptive evidence as to boracic 
acid, 5513. 

Harm to infants from preservatives difficult 
to trace, Hope, 6908-9. 


45, IPECACUANHA WINE: 


Salicylic acid found, HWz//, 2364 ; offence serious, 
leading to proceedings in Wolverhampton, H72//, 
2365-67 ; no proceedings taken in Birmingham, 
Hill, 2425-35. 


46. JAMS: 


Messrs. Keiller’s, except apricot, from pulps made 
from fresh fruit, Boseley, 1009. 

Appearance everthing, Boseley, 1086. 

Imported pulp cheapens jam, and must be 
preservatised, Voelcker, 1707-8. 


46a. BENZOATE OF SopDA: 
Used by one London firm, Boseley, 968. 


46b. Benzorc Actp : . 
Sometimes used, Boseley, 968. 


46c. SUGAR: 
Best beetroot used by Messrs. Keiller, Boseley, 
‘1159-60. 
Most effective when boiled with the fruit, 
Boseley, 1161-65. 


47, KEEPING POWER: 


47a, BACON : 
With borax a month in reasonable weather, 
Gregson, 889-90 ; much longer if throughly 
cured and very dry, S¢nclavr, 935, 943. 


47. KEEPING POWER—continued. 


47b. BUTTER : , 

Trade demands a month, Sandes, 107 ; Riley, 
849. 

Nine months unnecessary, Sandes, 111, 112. 

Best in dry butter, Lovell, 769. 

Trade requires a week, Lovell, 796-800, 805. 

Week longest possible (unpreservatised), 
Lovell, 804. 

Weather affects, Lovell, 740. 

Depends on preservatives, Riley, 850. 

Imperfect make tells against, Reley, 851. 

Cannot be determined by examination, Riley, 
852. 

Texture does not affect, Riley, 853-54. 

Of preservatised butters not tested, Boseley, 
1005-8. 

Will go wrong without preservatives, Mc 
Fadyean, 1762. 

Trade requirements would be met by two or 
three months, MeFadyean, 1788-89. 

Preservatives must be used if butter intended 
to be kept, MeCracken, 2858. 

Pasture does not affect, McCracken, 2949. 

Depends on use of preservatives, DeHailes, 
4025-26. 

Well made butter without preservatives keeps 
for six weeks, Long, 4642. 

Keeping butter leads to decomposition in 
three ways, Richmond, 5716-18 ; dry butters 
tend to keep better than moist, 5719-24, 
but the action of water can be counteracted 
by salt, 5725. Trade purposes of Aylesbury 
Dairy Company served by ability of butter 
to keep one week, 5728. Action of preserva- 
tives on butter chiefly chemical or chemico- 
biological, 5755-58. 

Preservatives needed because butter required 
to keep. If used fresh, need for preserva- 
tives would be less, Lough, 6626. Keeping 
power of butter greater when both 
pasteurised and preservatised, 6682. Salt 
must be used if butter be kept some time, 
6685-86. 


47c. Burrer : Australasian : 
Should be made to keep a month out of cold 
store, 7'rengrouse, 663-73. 
Keeps sweet three weeks out of cold chambers 
certainly in winter, Arley, 846-48. 
Equally well for 6 weeks with or without 
preservatives, Voelcker, 1682, 1723-29. 


47d. Burrer : Borax and boracic acid : 
One per cent. kept butter nine months, Sandes, 
107-10. 


Three-quarters per cent. keeps butter for three _ 


or four months, Dale, 250, 282, 290-91. 

One-half per cent. keeps butter three or four 
days, Lovell, 725, 783, 793. 

Will only keep butter a month at most, 
Lovell, 803-4. 

On epee will not keep butter, Lovell, 
807-8. 


47e, BuTTER : Brittany : 
Needs rapid, day by day, consumption, if not 
preservatised, 7'rengrouse, 632-36. 


47f.. Burrer : Canadian: 
Preservatised, has been kept three months, 
Hudson, 549-50. 
Refrigerated, inferior to Colonial preservatised, 
Clement, 1508-10. 


47g. Burrer: Danish : 

Better than English, Kellztt, 45-47. 

Consumed more quickly than Irish butter, 
Dale, 249, 301-2 ; Shanahan, 401-3. 

Deteriorates if kept long, Dale, 300. 

Travels far in competition with local produce, 
Dale, 313-15. 

Better than Irish, Shanahan, 364-66. 

Inferior to Irish heavily salted butter, 
Shanahan, 399-400. 

Inferior to Colonial, Normandy, or Irish, 
Hudson, 502-4; Lovell, 718. 

Difficulty in keeping it, 7’rengrouse, 631, 654, 

Keeps longer than Brittany, 7’rengrouse, 694- 
96. 

Good as any, Riley, 819. 

Keeps with or without salt, Riley, 833, 
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47. KEEPING POWER—continued. 
47g. Butter, Danish—continued. 


. : Lost, Clement, 1516-17. 


Butter for quick consumption, Dunn, 3035. 
_ Does not. keep long, De Hazles, 4019-22. 

Keeping quahty of Danish butter keeps it for a 
minimum of some three weeks, aber, 4223, 
4297, in summer and much longer in winter, 
4318-22, for some seven weeks, and then it 
is sold as fine fresh butter, 4323-26, at top 

_ price, 4827-31. Price hangs on many 
factors, 4332. Results of experiments as 
to keeping quality promised, 4339 (App. 
No. 26). The butter not improved by 
preservatives, 4225, if butter well made, 
4226. Nearly exclusively made of pasteur- 
ised milk, 4227, by reason of an Act aimed 
at checking the spread of tuberculosis in 
cattle, 4228. Keeping quality as good as 
ever, 4276. Some butter will be three 
weeks old on reaching retailer, 4278-79, 
being salted butter; saltless butter con- 
sumed more quickly, and only some two 
per cent. of whole export trade, 4280. One 
per cent. of salt will keep butter three 
weeks, 4281. The more water the poorer 
the keeping power of butter, 4282. Some 
14 per cenf. of water in Danish butter on 
shipment, 4283, some. of which evaporates 
in transhipment, 4284. Probably more in 
Irish butter, 4285-89, though no necessity 
for it, 4290, and probably little difference 
in. well-made Irish butter, 4291-95. Nor- 
mandy factory butter drier than Danish, 
4301. Its flavour varies, 4302, and the 

finest goes to Paris, 4303. 


47h: Burvrer : Irish : 


Will. keep for a long time, Dale, 273, 277 ; 
would be affected by prohibition of 
preservatives, 248. 

Poor, demanding a preservative, Shanahan, 
441-49, 

Varies on adjoining farms, Shanahan, 365-66. 

Preservatised butter known to keep well, 
Shanahan, 398. 

Heavily salted, better than Danish, Shanahan, 
399-403. 

Never kept beyond a fortnight, Shanahan, 
460-64. 


» Some mild-salted, unpreservatised, will keep 


for three weeks, Shanahan, 469-73, 477-78. 

Not affected by period of lactation of cow, 
Shanahan, 479-82. 

Affected by moisture of butter, Lovell, 768-69. 

Not aware of failure of Danish instructors to 
produce Irish butter of Danish keeping 
quality, Voelcker, 1735-36, 1738. 

May be affected by uncleanliness, Wceladyean, 
1762-63. 

Not very good, McCracken, 2938-43. 

Keeps well, Dunn, 3024. 

Dry salted butter and warm pickle butter 
keep equally well, Dwnn, 3025-26. 

Depends on expulsion of buttermilk and 
water, Dunn, 3029. 

Mountainous country butter commonly 
believed to keep best, Dunn, 3029. 

Not affected by amount of water present, 
Dunn, 3032-33. 

Salted butter used to be stored for months, 
Dunn, 3036. 
Neither pasture nor manufacture held to 
render it inferior to Danish, Long, 4644. 
Keeping power of Irish saltless butter under 
one week, without preservative, but a 
fortnight at any rate with preservative, 
Gibson, 6314. Salt preservatised butter 
keeps for four months, 6315-16, 6376. 
Trish butter essentially a keeping butter ; 
not so Danish and Normandy, 6317. 

Butter experimented on, kept nine months 
with preservative added, Gibson, 6364. 
Trish butter keeps much longer than Danish, 
6393. 


47j. Butter: Normandy : 


Requires rapid consumption, 7rengrouse, 632. 


Goes into consumption at once, Lovell, 725, 


793-95, 801-2. y 
Better than Danish now, Lovell, 726. 


47. KEEPING POW ER—continued. 
47k. Burtrer : Preservatives : 


Keeps a month, Sandes, 87. 

Boracised better than heavily salted butter, 

~ Sandes, 107-10. 

‘Butter will. keep till needed, Shanahan, 
390-94. 

Regulates price, Shanahan, 395-97. 


47]. Darry Propucts: Formalin : 


Milk unchanged for months with soho, 
Boseley, 992, 995-97, 1002. 

In so¢op not always effective for 48 hours, nor 
for 24 hours in s3355, but 1x45 keeps milk 
for 48 hours, Annett, 2642-44, 

Milk can be kept sweet by so4oo, Foulerton, 
4048-49, 4080, 4088-91. 

Mr. Thomson held that gj55 formic aldehyde 
kept milk sweet for a week at room tempera- 
ture, Youlerton, 4086-87. 


47m. MARGARINE: 


/ 

Not known to.be inferior to butter, MeCracken, 
2858. 

Bettered by.preservatives, enabling margarine 
to keep as long as salt butter, McCracken, 
2882, 2884, 2992-93. 

Contained milk makes it “ go off,” McCracken 
2885-90. 


47n. MILK : ; 


Ten to 12 hours old when distributed, Boseley, 
1022, 1024-25. 


~ Should keep 24 to 36 hours, thus requiring a 


preservative, De Hales, 3914-15. 

Affected by surroundings, Voelcker, 1739. 

Affected by health of cow, Voeleker, 1740-42. 

In large. quantities, not known, Anmett, 

~ 2645-46. : 

Milk difficult of manipulation without boracic 
acid, even when pasteurised, Bell, 2839-44. 
Cooling will aid, but not long in hot weather, 

McCracken, 2872. 

Skim milk changes just as quickly as new 
milk, McCracken, 2906. 

Refrigeration assists, MeCracken, 2923. 

Depends on conditions of storage, Brierley, 
3176. 

Preservatised milk goes bad rather than sour, 
Brierley, 3178, 3254-55. 

Should keep 60 hours; but a time limit of 
24 hours preferable, Brierley, 3256-58. 

Can be kept for 24 hours even in warm 
weather by formaldehyde, zg4o5, or a 
mixture of borax and boracic acid, sgh, or 
if added at time of milking, zgdgq of for- 
maldehyde would suffice, Rideal, 3681, 3697. 

Preservatised milk can be kept sweet over- 
night, ideal, 3762-71. 

Will not keep for 24 hours in extreme heat 
even if cooled, Foulerton, 4115-19, 4134-35. 
Keeping quality of milk affected by tem- 
perature, Carrington Smith, 4427, but 
greatly dependent on cooling, straining, and 

cleanliness, 4504-15. 

Depends on many phases of cleanliness, Zong, 
4588. 

Properly treated milk will keep 48 hours 
under all circumstances, Z'wbb-Thomas, 
5041-44. 

Keeping quality of preservatised milk matter 
of experiment, Azchmond, 5714-15 (App. 
No. 31). . Trade purposes of Aylesbury 
Dairy Company served by ability of milk to 
keep 18 hours, 5729, and should be so for 
all trade purposes, 5730-31. No need for 
preservatives to secure this, 5732. At 
70° Fahr. milk keeps sweet for 34 hours, for 
22 hours at 80° Fahr., for 15 hours at 
90° Fahr. bottled, in a chamber, 5732-33. 
Highest temperature of milk on first reach- 
ing Aylesbury Dairy ompeny’s remises, 
77 Fahr. ; highest on coming back from a 
round, 83°. Fahr., 5733. Some few com- 
plaints of sour milk, 5734-35. 

Milk rarely required to keep more than six 
hours after delivery to houses, Hattersley, 
5879, or customer would scald it, 5880. 
Treatment in house important gud keeping 
power of milk, 5881, 5899. 

(See also under Experiments, Formalde- 
hyde.) 
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47. KEEPING POWER—continued. 49. MANUFACTU RE—continued. 


Storage of unpreservatised milk in the houses 
of the poor may lead to its going bad before 
consumption, Hutchison, 6761, 6763-66. 
Exceedingly difficult to get poorer class to 
properly house milk, 6762. 

Milk should contain no preservatives if it can 
be guaranteed against gomg bad in con- 
sumers’ hands without them. Some de- 
livered to Great Ormond Street Hospital 
goes bad in summer by the time it reaches 
the children, Sti//, 6789, 6813. 


47n. MitK—continued. 49d. Burrer : Jrish—continwed: 


Danish methods’ would: handicap producer, 
especially in hot weather; Dale, 298-99 ; 
Lovell, 766. 

Improved by factory and creamery systems 
and boracic acid, Shanahan, 387-89. 

Little made in winter, Shanahan, 416-19. 

Ireland has nothing to learn from the Danes 
Shanahan, 487. © 

Old methods still in use, Lovell, 747. 

Small quantities made, Lovell, 750. 

Education of Irish butter makers at fault ; 





Milk kept sweet for some time by a limited Danes well educated, Gibson, 6357-60. 
application of cold, Hope, 6828. Improved education needed, 6397. 
470. MitK: Boracised : = a 
mee 28 ; 50. MARGARINE: 
ee ee or Sukmnatery pene only, Salt added. Absolutely fresh, not known to be 
ann, ; : . Bt ) 
For. 48. hou. ith 35 ; ll consumed, McCracken, 2883. 
is Annet, 2647 eh . ee ee eae os aennt in by Aylesbury Dairy Co., Hattersley, it 
ilk can be kept sweet by sha boracic acid , ft 
" Foulerton, A nha ¥ ged anche ee age ay Zealand, Cameron, 6226, 4 
r. Thomson he a 5 boracie aci : De x2 
kept milk sweet fot Me oweck at room Made in Ireland, Gzbson, 6371-72. } 
temperature, /owlerton, 4086-87. ‘ f 
~ Milk that kept good with borax added, went BO ore Par 3361. 
bad with a similar quantity of boracic acid, Boracised samples, mostly, W.C. Williams, 
Halliburton, 7546-47. 5173-74. . 
| 


47p. Mixx : Preservatised : 
Dr. Rideal’s. experiments show not the © 51. MEAT EXTRACTS ; 


slightest effect accruing from the use of Generally free from preservatives, outside salt, t 
preservatives in milk in 24 hours, Youlerton, Fisher, 4717. : 
4185-86. | 
52. MEATS, TINNED AND POTTED: i 
48. LARD: Slightly salted, 7’rengrouse, 642. 


Crosse and Blackwell use no preservatives, Black 
well, 4868-70. 

Generally free from preservatives, outside salt, 
Fisher, 4717. 


Requires no preservative, if well made keeps a 
long time, Bennett, 206. 


49. MANUFACTURE: 
49a, BORAX: 53. MEDICINAL USE: 


Factory workers enjoy phenomenal health, 
De Hailes, 4036-41. 


49b. Burrer: Australasian : 


Passes from creamery to factory, 7’rengrouse, 
662. 

Plenty quite as fresh as Danish, Zrengrouse, 
689. 

Still room for improvement in New Zealand 
butter, Cameron, 6303, and measures are 
taken accordingly, 6304. Butter made at 
dairy factories and graded by Government 
inspectors, 6159-60. ‘‘ Factory” butter as 
known at home is “milled” butter of second 
grade in New Zealand, 6161-62. Best 
butter exported with salt and in many 
eases Preservitas, 6163-64, principally bora- 
cic acid, 6165.. <A little has been sent 
absolutely fresh, but bulk with salt, 6166, 
and a good deal is preservatised, 6167. Milk 
sent to dairy factories distance of some 
four miles twice a day, 6185. 

Salt added to New Zealand butter to suit 
taste of consumer, Cameron, 6170. 

Cooling of milk compulsory in New Zealand, 
but not enforced according to Mr. Sorensen, 
Cameron, 6290-93. 


49c. Burrer : Danish: 


Improved methods have led to large export to 
ngland, Dale, 261-62. 
All-year-round trade, Shanahan, 415; David- 
son, 1624-26. 
On scientific basis and in bulk, hence success- 
ful competition with Ireland, Lovell, 750- 
51 


Cows housed eight months a year, and food 
plentiful, Davidson, 1630. 
Tub butter, Bannister, 3513-14. 
Tuberculosis has nothing to do with dairying 
system, Long, 4670-71. 
Inspection made of farms, Long, 4665-67. 
Cattle housed in Denmark eight or nine 
months a year, Lough, 6654-56, in Ireland 
from four to six months, 6657. 


49d. Butter: Irish: 


Danish methods adopted under instructors, 
Sandes, 115-16. 


53a. Boracic AcID : 

Prescribed moderately, Hand ford, 2289. 

Intermittent dosage recommended because 
of discomfort following maintained use, 
Hand ford, 2290-91. 

Given in epilepsy; appetite failed, Handford, 
2295. 

Given to infants for thrush, Cameron, 2534, 
up to 20 grains a day without seeming 
harm, Blyth, 3464-66, 

Medical men and patients handicapped by 
unconsciously obtained immunity, Boyce, 
2737-38. 

Studied, Bell, 2783-84, 

Putridity of urine treated, Bond, 3085-86. 

Good for thrush, Brierley, 3245. 

Injury held to have followed, Robinson, 3304. 

Fallen into disuse ; got elsewhere now than 
in prescriptions, Corfield, 5091-92. Some 
medical men still use it and believe in it, 
as a drug, Corfield, 5138-44. 

Harmfulness vouched for on much evidence, 
Starling, 6944. 

Internal application of boracic acid not 
known, Starling, 6978. 

For treatment of infantile diarrhcea would 
be bad, Anderson, 7213-15. 


Boracic acid used medicinally in large quanti- 
ties has, according to Dr. Church, caused 
digestive disturbance ; not so in small 
quantity, Womack, 7492. Harmful doses 
were of 15 grains, 7494-96, every four or 
six hours, 7497. Not aware of 80 grains in 
a pint of milk, 7498, which would modify 
Dr. Church’s opinion, 7499. 


53b. SaLicyirc AcID: 
For indigestion, not known, Bond, 3143. 


54. MILK: 


54a. ADULTERATION : 
Preservatised samples most frequently adulte- 
rated, Hzll, 2397-98, and poor most likely 
to get such milk, Kaye, 5458, 5490. 
Watered milk does not stand special y in 
need of preservatives, 77//, 2399, 2400. 
More in poor districts, Cassa/, 3809-12. 
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54. MILK—continued. 


54a, ADULTERATION—continued. 
Boracised milk held by witness to be 
“adulterated,” not so held by Local Govern- 
ment Board, Cassal, 3816, 3865. 


54b. BACTERIAL ACTION : 

Bacterial growth rapid, Boyce, 2749. 

Bacillus coli and enteritidis sporogenes 
present numerously in sweet milk, Boyce, 
2750. 2 

Germs of disease killed by pasteurisation, 
Bell, 2842-43. 

Bacteria should be kept from milk rather 
than inhibited when there, 7’wbb-Thomas, 
5026. 


54c. CONDENSED : 

“Preserved” milk now held to mean con- 
densed milk, Youlerton, 4151. 

Injurious for children, Fouwlerton, 4152. 

Use of tinned milk increasing, Kaye, 5528-30, 
and used all the year round, 5533-34, but 
general absence of preservatives therefrom 
not known, though not held improbable, 
5531-32. 


54d. CoNSUMPTION : 

Would not be recommended by medical men 
in large quantities unless guaranteed as 
free from boracic acid, with mischievous 
result from such restricted milk diet, Hand- 
Ford, 2320-21. 

Should he consumed within 48 hours of 
milking, 7’ubb-Thomas, 4949. 

In Midland and Southern counties some 85 
per cent. of milk consumed by children 
and invalids, 7%7bb-Thomas, 5021-23. 

Suckling declining in West Riding, Kaye, 
5527. 


54e. DELIVERY : 

Only one delivery of milk daily at Copen- 
hagen, Sorensen, 7034, with advantages 
affecting consumer, 7035. Cleanliness and 
prompt cooling of milk enable one delivery 
to suffice, 7036. One delivery daily would 
compensate for cost of refrigeration, 7044, 
and cheapen milk, 7045, with tendency to 
concentration of vending, 7046, but not of 
dairying, 7047. Equality of milk standard 
would also result, 7051-52. One delivery 
daily suffices for Manchester ; hence also 
probably would for London, 7053. It is 
now welcomed in Manchester, 7059. Ice 
is requsite, 7132, but not for delivery twice 
daily, 7133-35. 


54f. Hosprrat : 

Hospitals get milk from good companies, 
Hutchison, 6774, and some have analyses 
made from time to time, 6775. Details of 
milk contracts not known to hospital medi- 
cal staff, 6776-79. There can be no objection 
to contracts, 6780, and reasonable to ex- 
clude preservatives in the contracts, 6781. 

Desirable that hospital milk should be 
examined for preservatives, Ste//, 6811. It 
could be done by arrangement outside, 
6812. No preservative found in milk speci- 
mens examined from Great Ormond Street 
Hospital, 6814. 

Milk at Liverpool Hospital very frequently 
analysed, Hope, 6884, for preservatives, 
including nature and amount, 6885-87, 
6889-90. Milk should contain no preserva- 
tives, 6888, 6891, especially in fever hospi- 
tals, as digestive processes are thereby 
interfered with, 6892. 

Milk of Nottingham General Hospital tested 
for preservatives, Anderson, 7193-96. 

Milk supply to all hospitals should be 
examined for preservatives, Brunton, 7465. 


54g. PURE: 
More important than unstinted supply, Wal- 
ford, 1912-13. 
Should be pure and satisfactory, or its sale 
relinquished, Cassal, 3806. 


4h. SEPARATED: 
Separators introduséd in 


é some parts of 
Jevonshire, Long, 4594. 
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5A. MILK—continued. 


54h, SEPARATED—continued. 

Separated milk dealt in by the Manchester 
Pure Milk Supply Co., Sorensen, 7080-81, 
demand being some six per cent. of whole 
milk demand, 7082. Desirable to stop the 
fraud of selling separated milk as whole 
milk or admixed with whole milk, 7084- 
7113. Customers of Manchester Pure Milk 
Supply Co. dealt with directly, 8157. 


54j. STALE: 

May be sold by reason of contained boracic , 
acid, to prejudice of customer, Stevenson, 
4826-28. 

Sold by aid of preservatives, Kaye, 5498- 
5501. 


54k. STORAGE : 
Often kept in filthy circumstances in poor- 
district houses, and on vendors’ premises, 
Foulerton, 4120-22, 4128, 4170-73. 


54]. SUPPLY : 

Newport (Mon.), local, Jones, 1399. 

Better to populous places than formerly, Wal- 
Jord, 1911. 

To Cardiff from home counties, some 8 hours 
old on reaching consumer, Walford, 1919-20. 

To rich and poor not on same footing as to 
guarantee of freedom from preservatives, 
flandford, 2310. 

Stringent clause as to preservatives in Leeds 
Fever Hospital milk contract ; no boracic 
acid found in it; precautions at children’s 
hospital not known, Cameron, 2540-44. 

To Dunragit creameries some 10,000 to 15,000 
gallons daily, McCracken, 2875. 

Of skim-milk to cities as separated milk in 
winter, McCracken, 2909. 

Sent out daily from Dunragit creameries ; 
some may be 24 to 28 hours old on despatch, 
McCracken, 2933-36. 

Institutions should be watched, and milk 
analysed for preservatives, and notes taken 
as to health of children supplied with the 
milk, Brierley, 3252. 

Delivery more frequent prior to use of pre- 
servatives, Brierley, 3262-63. 

No greater difficulty than formerly in getting 
milk in enlarged Southampton, Brierley, 
3265-67. 

Milk made into butter prior to use of pre- 
servatives, now comes to town as milk, 
Brierley, 3278. 

Small vendors tend to be crushed out by 
organised trade, De Hales, 3946-48. 7 

Interests of small vendor not superior to those 
of the general public, who would not suffer 
if he disappeared, if milk supply could be 
otherwise kept up, Youlerton, 4062-64. 

Large trade in hands of small vendors, /ouler- 

~ ton, 4129-30. ; 

Calving is regulated on a fixed basis for 
Manchester Pure Milk Supply Co., Sorensen, 
7072-75. 


55. MOISTURE: 
55a. BUTTER : : 
In delicate butters calls for preservatives, 
Trengrouse, 652. : 
Determines price and keeping quality, Z’ren- 
grouse, 700-1. 


55b. Butrer: Danish: 
Drier than Irish, Clement, 1512. 


56. NECESSITY FOR PRESERVATIVES: 


56a. Borax AND Boracic Acip: Butter : 
Used only on this account, Lovell, 749. 
To Irish butter trade, Lovell, 737, 747; to all - 
butter, especially Australian, Clement, 
1503-5. 


56b. PRESERVATIVES : : 
Not necessary in food generally, and mis- 
leading to the public, Wehner, 5593, 5634-35. 


56c. PRESERVATIVES : Bacon: : 
Essential to mill hands, Davidson, 1588. 


56d. PRESERVATIVES: Butter : 
Advised as indispensable, Ked/ztt, 122. 
To Irish trade, Shanahan, 368, 441 
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56. NECESSITY FOR PRESERVATIVES—contd. 56. NECESSITY FOR PRESERVATIVES—contd. 
56d. PRESERVATIVES—continued. 56f. PRESERVATIVES : Milk—continaed. 


To cold stored butter, Hudson, 555. 

Unnecessary, Jones, 1361. 

Not in butter properly made under proper con- 
ditions, Voelcker, 1734; Brierley, 3189-90. 
Trade to-day demands a preservative, as 
regards factory and creamery butter, Ban- 

master, 3502-5, 3532, 3536-37. 

Not for butter quickly reaching consumer, 
Hehner, 5594-95. 

Butter preservatised by Aylesbury Dairy 
Company years ago, Richmond, 5673; but 
not now, 5674, 5679. Butter was either 
washed with a solution or had the acid 
worked in, 5675. By washing, some of 
the acid was retained in the butter, 5676 ; 
boracic acid itself being used, 5677: and 
$ per cent. added, 5678. Done away with 

ecause objected to by the public, 5680-81 ; 
and as matter of policy, 5682. No conse- 
quential trouble, 5683. Butters imported 
from France are preservatised, 5684. Per- 
centages of boric anhydride contained 
handed in, 5685-86. Still sell such butters, 
5687. Boric compounds not absolutely 
necessary in such butters, but trouble may 
be caused by non-use, 5688. Salt equally 
efficacious, 5689. Danish butters found 
free from preservatives, 5691. 


PRESERVATIVES : Food : 

At certain seasons, Vasey, 2003. 

Chemicals unnecessary in food, and objection- 
able, Cassal, 3816. 

All unnecessary, 7’ubb-Thomas, 4977. 


56f. PRESERVATIVES: Milk: 


Unnecessary for trade purposes, Jones, 1309. 

Ideal milk should not contain them, Weld, 
1493. 

Not necessary, undesirable, and as a rule 
physiologically indefensible, McFadyean, 
1752. 

Not requisite, Wellcams, 2170, 2177-79, 2257- 
58; Brierley, 3256 ; Long, 4570-74. 

Only in winter, McCracken, 2878-79. 

Large town trade demands them as now organ- 
ised, Blyth, 3447-48, 3476-81. 

Trade requirement counter-balanced by such 
amounts as 80 grains of boracic acid per 
pint, Bannister, 3641. 

Great difficulty in large town trade in sum- 
mer, apart from a preservative, Bannister, 
3642-44, 

If only 9 per cent. of Birmingham milk pre- 
servatised, no great necessity therefor, 
Bannister, 3645-47. . : 

No necessity for milk kept 39 hours at 
554° Fahr., nor for milk kept 23 hours at 
64° Fahr.; and preservative shows little 
preservative effect on milk, even at the 
temperature of a summer’s day ; but just 
sufficient retardation of acidity of milk to 
justify the use of preservative, FAzdeal, 
3701-61. 

None for London, Cassal, 3803-4. 

Necessary, and present trade demands them, 
De Hailes, 3928-29, 4003, 4016-19. 

Required to a certain extent, Youwlerton, 4047. 

Large vendors can do without them, Youlerton, 
4060. 

Distance an important factor, Youlerton, 4061, 
4128, 

Would cease if milk properly stored, Fou- 
lerton, 4126-27, 4171-72. 

Birmingham evidence as to 91 per cent. of her 
milk supply unpreservatised, an element 
against necessity for preservatives, Youler- 
ton, 4131-33. 

None used by witness in sending milk to Lon- 
don from Mid-Staffordshire, Carrington 
Smith, 4414-15. No complaint of milk lost 
save as to Sunday milk sometimes, 4416-18, 
4515. All, save Sunday milk, in consignees 


4431. Also from Faringdon, Berkshire, in 
large amount, 4440-41, 4539; and from a 
point equi-distant with Staffordshire, from 
1,500 cows, 4443-46. Cooling and straining 
of milk render preservatives unnecessary, 
4515 ; in any part of England, 4549. 

Not necessary in rural districts, and none used 
as a rule; not necessary in Oxfordshire, 
Fisher, 4717, 4749-51. 

Not necessary if milk properly cooled, and 
due regard paid to cleanliness, Stevenson, 
4801. 

Large vendors use precautions, which render 
preservatives unnecessary, Stevenson, 4802. 
Not necessary, even in large towns, 7’wbb- 
Thomas, 4934-35. 

Not necessary for Liverpool, W. C. Williams, 
5289, 5305. 

Vendors declare them to be necessary, Kaye, 
5447, 

Unnecessary, Kaye, 5448-50, 5519. 

No necessity ; milk of a large London dairy 
company free from all preservatives, Hehner, 
5580-81, 5607. 

Milk supplied to Aylesbury Dairy Company 
from distances up to 200 miles, Hattersley, 
5768-70, 5846 ; even in summer, 5847 ; and 
free from preservatives, 5771-72 ; as being 
unnecessary, 5773-76 ; and from a protec- 
tionist policy many years ago perhaps, 5776. 
Stipulations as to non-use of preservatives 
with contracting farmers, 5776, 5882-83. 
Only 78 letters of complaints as to sour 
milk out of upwards of five million deliveries, 
5776-77, 5875 ; and these chiefly owing to 
improper treatment of milk by customer, 
5832. 

Preservatives seldom found in Liverpool milk 
samples, Hope, 6828. No necessity for 
chemical preservatives in milk, 6829, 6837, 
6839 ; even in large towns, 6896. Vendors 
say public want them, 6838. This is not so, 
6839, 6864. Liverpool milk supply comes 
from a radius of some 50 miles, 6831-33. 

Milk of Copenhagen Milk Supply Company 
not preservatised, Sorensen, 7022. No pre- 
servatives used in milk supplies of towns in 
Denmark. They are strictly prohibited by 
law, 7023. They may be used in small 
villages, 7024; where the law is not so 
strictly enforced, 7024-27. Dr. Stein known 
by witness years ago, 7028. He is official 
analyst to Danish Government, 7029 ; and 
his functions extend all over the kingdom, 
7030-31. Quite possible to supply large 
towns with unpreservatised milk, 7032, 
7043. Manchester Pure Milk Supply Com- 
pany use no preservatives, 7033. They get 
milk from nine farms, 7048-49. Have existed 
for one year, 7050. ‘Trade increasing, 7130- 
31. Customers of mixed, but chiefly of 
middle class, 7151-53. Sanitary conditions 
of lower classes in English towns perhaps 
not so favourable to keeping milk as in 
Copenhagen, 7154-56. 

Experiments made demonstrate preservatives 
to be unnecessary in refrigerated milk, 
Schidrowitz, 7223, 7280-31. Experiments 
described, 7224-29, 

Milk can be supplied to large towns unpre- 
servatised, Brunton, 7428, and should be, 
7429. 


57. NITRATE OF POTASH: 
Need not be condemned ; rarely met with, ehner, 


5636. 
Should be prohibited as a preservative, /alli- 
burton, 7576. 


58. ORDERS AS TO DAIRIES, COWSHEDS, «ec. : 
Need enforcement, Handford, 2323-24; Corjield, 
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5114. 
Indifferently enforced, Kaye, 5452. Preservatives 
winter months milk sent out.only once a abet evasion of regulations, 5453.54. Insanitary 
day, 4425-27. His milk goes to Birmingham conditions affect milk, 5479-80. 


now for reasons of price, 4550-52. ilk ; 
from Aylesbury Valley sent to London with- 59. OSMIC ACID: 
out preservative, 4428-30 ; but milk cooled, 


hands in 12 hours, 4419-24. During four 


Vapour an irritant, Boyce 2756. 


DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &Cc. : 


s0 PASTEURISATION : 


Destroys fine flavour of butter, Lovell, 727. 

Destroys keeping qualities of frozen butter, Lovell, 
727. 

Given up by Colonies and Argentine, Lovell, 728. 

Fad of the Danes, Lovell, 730-31. 

Expensive, Lovell, 730-31. 

Destroys flavour of cream, Lovell, 732-33. 

Not practised, Boseley, 1026-27. 

Practicable in Manchester, Weld, 1437-39. 

Does, not obviate need for boracie acid in milk, 
Bell, 2839-42. 

Experimentally only at Dunragit creameries ; 
flavours milk objectionably, McCracken, 2895- 
2901. 

Milk raised to 160° to 170° F., McCracken, 2902. 

Cost not known, McCracken, 2903-5. 

All skim-milk sent from Dunragit creameries, 
pasteurised, McCracken, 2903-5. 

Not used for preservatised milk, Brverley, 3181. 

Possibly a question of organisation ; would 
doubtless increase price, Blyth, 3449-51. 

Tf in force in Copenhagen, that a small place com- 
pared with London, Blyth, 3452-53. 

Pasteurisation and sterilisation change the char- 
acter of milk, De Hazles, 3964-66, 3972-75, and 
the change may have grave effects on children 
and invalids, 3976. Continental general use of 
cooked milk not known, 3982-84. 

Pasteurisation of all milk effected by one large 
dealer, Long, 4585-88. 

Pasteurisation used by some Wiltshire and other 
dairies, Z'ubb-Thomas, 4980, 4983-84, 4986. 
Trade springing up, 4982. Milk is bottled, 4985, 
at same price at Leicester, 4987. Exact temper- 
ature not known, 4988. 

Pasteurised milk has little demand, Hattersley, 
5783-84 ; milk heated to 160° F., 5785. 

Pasteurisation more needed in winter in North 
than in South Ireland, because of the winter 
stall feeding of cattle, Lough, 6627. Denmark 
needs pasteurisation for same reason, 6627-28, 
and to erase feed taint, but butter from field- 
drawn milk needs no_ pasteurising, 6629-30. 
Pasteurisation held to be most valuable, 6631-32. 
Temperature in pasteurising some 175° to 185° F., 
6633. Improvement of milk of house-fed cattle 
by ferments or cultures not known, 6634-36. 
Practical difficulties in dealing with large 
quantities of milk are being overcome, 6690. 

Milk ideally should be sterilised or pasteurised 
and unpreservatised, Hutchison, 6723, 6760. 
Sterilised milk has advantages for children, 
6724-25. Pasteurisation would be of great good 
as a germicide, 6726. 

Sterilisation or pasteurisation and even boiling of 
milk held to be harmful to children, S#2d/, 6791, 
6799, especially the former, 6800. Infantile 
scurvy or mal-nutrition follows prolonged heat- 
ing of milk to a high temperature, 6792-93. 
Reason not known, fact remains, 6794, and is 
well recognised, 6795. The scurvy can be pro- 
duced by almost any patent food, 6796. The 
disease increasing, 6797, and is due to such milk 
and foods, 6798. Freezing of milk might have 
like effect, 6801, moderate cooling would not, 
6802. 

Pasteurising of milk in Denmark and Copenhagen 
not universal, Sorensen, 7171-74. Manchester 
Company opposed to the practice, 7175, 7183, as 
unnatural and injurious, 7176, on medical 
advice, 7177, as rendering milk indigestible, 
7178. It caramelises the milk sugar and 
coagulates the albumen, 7179, and flavours the 
milk, 7180-82. 

Sterilised milk cannot be regarded as the same 
taing as fresh milk, Poore, 7366. What happens 
to pasteurised milk kept under modern low-class 
filthy town conditions is matter of serious 
conjecture, 7419. é 

Pasteurisation of milk likely to alter and render 
less digestible the proteids in milk, Halliburton, 
7601-14, but any specific toxic action brought 
about by boiling of milk must be very slight 
and if existing should have been discovered 
long ago, 7614-21. No poisoning effect to be 
feared from re-arrangement of inorganic 
phosphates in milk, 7622-23. 


60. PASTEURISATION—contunued. 
60a. Butter : Australasian : 


Pasteurisation in New Zealand used to slight 
extent, Cameron, 6179, with rather -un- 
favourable result, 6198, 6200, by removing 
the finer taints, 6199, necessitating aferment, 
6200. Quality of pasteurised butter not 
quite so good as ordinary butter, 6201, 
6294-6300, and quality goes off after defrost- 
ing, 6202. With perfect milk pasteurisation 
not needed, 6301-2. Pasteurisation brings 
up the average of butter, 6305-7. 


60b. Butter: Canadian : 
Practised, Raley, 820. 


60c. Butter: Danish: 


Largely effected, Lovell, 727 ; Dunn, 3017. 

Accounts for good keeping quality, Rzley, 
819. 

To be commended, Ailey, 823, 840. 

Improves butter, Aeley, 824-26, 841. 

Employed for some years, Raley, 842. 

Has lessened keeping quality, Clement, 1517; 
Danidson, 1596, 1614. 

Pasteurised, and hence acquires a distinct 
taste, De Hales, 4023. 

Sterlisation of milk by two large firms in 
Copenhagen, Maver, 4216, 4258, by pasteuri- 
sation ; and cream also treated thus, 4217, 
in 97 per cent. of dairies, 4231, even. before 
requirement that cream be pasteurised, 
4309, and milk heated to. 185° Fahr, 4218, 
Pasteurisation does not interfere with 
flavour of butter, 4228, but colour test can 
distinguish pasteurised butter, 4229; not 
so the palate, 4230. It helps fermentation, 
4231. Does not flavour milk unless the 
milk be heated to over 85° C., and need 
not flavour it, 4248-49; a matter of 
rapid cooling, 4250, even with 90° C., 
4251-53. Raw milk avoided in Denmark; 
many people boil any unpasteurised milk 
purchased, 4254-55. Vending of pasteurised 
milk not the rule, 4256-57. One town 
demands that milk be pasteurised or drawn 
from cows which have stood tuberculin 
test, 4258. All towns have power so to 
rule, 4260-62. Necessity for pasteurising 
milk only related to prevention of cattle 
disease by tuberculosis, 4227-28, 4259. 
Pasteurised butter adjudged the best, 
4309-11. Pasteurisation medically recom- 
mended, 4334-36. Milk very often boiled on 
Continent, 4337-38. Perhaps 25 per cent. 
of Copenhagen milk supply pasteurised, 
4340-43, and milk brought from distances 
of 120 miles, 4345-46. Infantile mortality 
of town not known, 4344. Milk cooled 
prior to train journey, 4347-48. Cost 
relatively to large trade small, 4349. 
Small farms cool with water, and factories 
or dairies with ice, 4350-52. Committee 
would be welcome to see Copenhagen 
method of treatment ; that of Pasteur Milk 
Supply commended, 4353. Reference to 
bouquet of cream as produced by fermenta- 
tive agents promised, 4357-59. 

Danish butter is from milk practically steril- 
ised, and then re-inoculated by flavour 
germs, tending to keep it sweet, Long, 
4667. 


60d. Burrer: Irish: . 


Cork creamery uses, Dunn, 3017. 
Factory butter could not be pasteurised, 
Dunn, 3017. ' 


(See also Sterilisation.) 


61. PEAS: 


6la. CONSUMPTION : 

May be two or three years old, Copeman, 
1234. 

No one would eat more than $ Ib. of preserved 
peas, Copeman, 1275-76. 

Dry marrowfat peas largely used for soup, 
&e., Copeman, 1277-79. 

In 5 ozs. of peas more than one grain of 
copper, Copeman, 1301. 
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61. PEAS—continued. 
61b. DETERIORATION : 
. Takes place after two or three years, Copeman, 
1235. 


Thick and cloudy in 7 or 8 years, Copeman, 
1293-94, 


61c. DIGESTION : 

Peas would naturally remain in alimentary 
canal some 24 hours, during which digestion 
and. absorption of copper would go on, 
Cameron, 2561-62. 


6ld. PRESERVATION: 
: _.For three months would be useless for trade 
purposes, Copeman, 1236-37. 
No change in greening of peas in last 18 years, 
Copeman, 1246-47. 
. Different treatmentin France as regards copper 
of peas for home use and for exportation, 
Copeman, 1249-52. 


6le. UNCOLOURED : 
Used brown in Germany generally, Copeman, 
1232. 
Used stewed au naturel in parts of France, 
Copeman, 1232. 


62, PENETRATIVE POWER: 


62a. Boracic ACID : 
Some, Prossor, 592-93. 

Nil, as to bacon, Gregson, 898-99. 

Would permeate hung hams, Davidson, 1588- 
ay: 

Hams penetrated would not be sold as fine 
meat, Davidson, 1588-89. 

Should not be used for hung meats, Davidson, 
1615-19. 

Has been known to penetrate an inch into 
moist meat, Davidson, 1590, 1592, 1611-12. 

Penetration of meat tested by smell, Davidson, 
1604-8. 

Found pervading whole ham, Hul/, 2356-57, 

‘Hams found to be cured with borax, with 
from 4 to 24 grains per lb. in the meat, 
W. C. Williams, 5176-77, the meat having 
been penetrated, 5178, some of the meat 
being foreign, 5179; and bacon found to be 
penetrated by borates, 5180. 

Tf it does not get.into the meat no harm done, 
Harris,5962. No experience of the practice, 
5964, nor of the trade, 5966. 

Penetration of meat by sprinkled borax 
demonstrated by experiments, Harris, 
5968-78, 6019-27. 


(See also under Bacon, Danish. ) 


62b: Boracic Actip: Game : 
Does not penetrate, Hudson, 520. 


62c: Boracic Acip : Meat: 
- Does not penetrate, Hudson, 520. 


62d. Borax: Bacon: | 
. Slight, if.any, Kedlctt, 17, 18, 36-38. 
- Does not penetrate, Bennett, 140, 148. 
Penetration possible if large amount used for 
.. long contact with meat, Bennett, 152-55. 


63. PEPPER : 
Not foreign to the animal body, I cFadyean, 1800. 


64. PERCENTAGES OF FOODS PRESERVA- 
TISED : 


64a, BUTTER : ; 
- In 445 per cent. of samples examined in 
Cardiff, Walford, 1841. 
Some 26} per cent. of samples examined in 
1899, in County Glamorgan, Walliams, 
2126. fake bk 
In 28 per cent. of samples examined in Bir- 
- mingham in 1896-99, but varying seasonally 
and locally, Hill, 2344-48, 2385, 2472-74. 
Dr. Dyer found 30 of 234 butter samples 
boracised, Misher, 4717-21. | 
Probably three-fourths of imported butter 
preservatised, Hehner, 5616-19, 5631-33. 
Ninety percent. of numerous samples, Hehner, 


5564-65. 


64. PERCENTAGES OF FOODS PRESERVA- 
TISED—continued. 


64b. MiiK, BorActIsEn : 

Some 8 to 13 of total samples in Cardiff, 
Walford, 1829-30. 

In 1896 in Birmingham, 83 per cent. of 
samples, Hzll, 2334. : 

Dr. Dyer found only one of 270 samples 
boracised, /isher, 4717. 

In skim milk and separated milk borates 
found more than in new and unadulterated 
peers W. C. Williams, 5149-54, 5300, 
5392. 


65. PHYSIOLOGICAL EFFECTS OF PRESER- 
VATIVES: 


65a. Boractc Acip: Albuminuria: 
Temporary, Weld, 1447. 
Three cases known, W2ld, 1462. 


65b. Boractc Actp: Digestion: 

Interfered with,even by small doses, Walford, 
1856-60, 1863-64. 

_Effect in food on digestive ferments studied, 
Cripps, 1936-39, 1974. 

In 1 per cent. solution, no detrimental in- 
fluence on salivary digestion, Cripps, 1940- 
44, 1948. 

No.retarding influence on peptic digestion, 
Cripps, 1944-47. 

No retarding influence on rennet ferment, 
Cripps, 1952. 

Action of borax and of boracic acid different, 
Cripps, 1949. 

Using zymin. as a digestive agent, slight 
retarding influence shown on digestion of 
‘strong boracic acid solution, Cripps, 1952. 

As used in butter and cream no ill-effect pro- 
duced, Cripps, 1958. ; 

Decomposition of food in stomach retarded 
Bond, 3135-37, 3140, 3142. 

Has little effect on food, Youlerton, 4160. 

Boracic acid peppered on fibrous food at meal 
times, Attfield, 6502, 6513-15. No bad 
effects on digestibility of food noticed, 
6503-4, rather the reverse, 6505-6, 6512. 
Action of certain bacteria inhibited, 6507-9. 
Stomach washed out and contentsexamined, 
6502, 6510-11. Nothing much to be learned 
from bacteriological examination of the 
contents, 6516-19. 


65¢c. Boracic Actp: Eruptions: ; 
In an adult patient taking 30 grains per diem, 
Wild, 1422-27. 
No evidence of skin eruptions from antiseptic 
use of the acid, Anderson, 7192. 


65d. Boracic Acrp: Excretion : 

By kidneys as an alkaline salt, and free 
boracic acid, according to dosages, Weld, 
1419. 

Through the kidneys, Attjield, 6501, how much 
daily not known, 6502. 

Boracie acid excreted by the kidneys, 
Hutchison, 6706. 


65e: Boractc Actp : Nausea: 
Resulted from 120 grains taken in four hours, 
Wild, 1418. 
Said to have been caused by 5 grain doses, 
Stevenson, 4821. 


65f. Boractc Acrp : General Physiological Effects : 

Upon the system, should determine the 
question of its use as a preservative, Cripps, 
1952, 1954-55, 1959. 

Different modes of administration, as a drug 
and. in food, may account for divergent 
action on.man, Wellzams, 2199, 2200. 

Use in foods risky, Handford, 2281-82. 

Some people continue use notwithstanding 
unpleasant effects, Hand ford, 2266. ; 

Unpleasant effects come and go as it is used 
and disused, Hand ford, 2266. 

Poorer classes may suffer from the acid 
without seeking medical aid, Cameron, 
2583-84. 

Effect on infants only, to be judged by 
experiments on kittens, Annett, 2666. 

Effects on adults probably idiosyncrat’c 
Annett, 2666. 
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4.72 DEPARTMENTAL COMMITTEE ON PRESERVATIVES, &c.: 


~ 


65. PHYSIOLOGICAL EFFECTS OF PRESER- 65. PHYSIOLOGICAL EFFECTS OF PRESER- 
VATIV ES—continued. VATIV ES—continued. 


65f. Boractc Acrp: General Physiological Effects— 65h. Boracic Actp : Affirmed Physiological Effects— 


continued. 

Studied, Bond, 3063. ; 

Not necessary to know that drug was being 
taken by patient in food, but would like to 
know it, and fact of any drug being taken in 
a way to modify treatment prescribed 
should be known, Bond, 3067-69, 3074. 

Drug not unsuitable for children, Bond, 3073. 

Borax-packed bacon not known to have been 
harmful, Bannister, 3494. 

Has little effect on digestibility of food, 
Foulerton, 4160. : 

Physiological action of boracic acid is to 
cause a certain amount of skin eruption, 
Tubb-Thomas, 4931. Medical profession 
generally ignorant of the injurious effects 
of boracic acid. Evidence in the pamphlet 
of the Boric Syndicate not altogether 
satisfactory, 4938-39. Harm held to result 
from administration as a drug too soon 
after food, 4939-40, and indiscriminate use 
objected to, 4941, as well as use unknown 
to the consumer, 4942. 

Borax or boracic acid or both mixed in 
quantity just sufficing to preserve milk 
would probably be harmless to the majority 
of people up to four or five pints daily, 
Hutchison, 6759. 

Borax and boracie acid studied as regards 
children, Still, 6784-86. In cases of 25 
grains of each to a pint of milk looseness of 
bowels has resulted. In another case 
distinct benefit accrued. Has given 24 
grains of each three times a day for epilepsy 
to older children, with good effect, when 
added with bromide, but looseness of 
bowels has in cases resulted, and in one 
instance the boracic acid had to be stopped, 
6787-88. 


65g. Minx, Boractsep : General Physiological Effect : 


No harmful results known, De Havles, 3976-81. 

As used, harmless to ordinary individual, but 
probably hurtful in cases of infants and 
invalids ; but spb, 35 grains per gallon, 
would be safe for an individual taking a 
pint daily, Youlerton, 4047-49. 


65h Boracic Acip: Affirmed Physiological Effects : 


Alleged in a delicate lady, Jones, 1317-19, 
1323-27, 1349-60, 1386-90. 

Poisoning by, produces diarrhcea, vomiting, 
low temperature, and may much resemble 
chronic ptomaine poisoning, Jones, 1332-36. 

Slight disturbance from continued doses of 15 
to 20 grains, Weld, 1418. 

In yobo in milk would result in loss of 
appetite and nutrition in baby, if continued, 
Wild, 1433-35. 

Eruption and loss of hair, in 30 grain doses 
daily, Wild, 1422-27. 

All results known from 10 grain doses, Weld, 
1461-62. 

Held to be detrimental to health, MWe Fadyean, 
1764-66. 

Continuous daily doses of 30 grains would 
have ill-effect, MceKadyean, 1770. 

Long experimentation would determine the 
produced effect, McFadyean, 1796-97. 

Though unobserved may be none the less 
injurious, WeFadyean, 1798-99. 

Inferential, McFadyean, 1775. 

Objectionable because of unknown effect, 
McFadyean, 1802, 1815-16. 

Interferes with digestion even in small 
quantities, Walford, 1856-60, 1863-64. 

Held to have caused injury in food, Willzams, 
2112. 

Absence of proof of injury in food may arise 
from failure of observation, Wellzams, 
2196-98. 

In internal use, an irritant, and causes loss of 
appetite, Tandford, 2264-65. 

Gastric disturbance has followed use in 
cystitis, Hand ford, 2285-87. 

Evil results from borax - dusted meat, 
Handford, 2280. jf 

Marked and hurtful, even fatal, W7l/, 2339. 


continued. : 


Inconvenience from preservatised food has 
arisen on many occasions, (72/1, 2372. 

Hearsay instances quoted, H7l/, 2373, 2423. 

Injury has followed internal use, /zil, 
2421-22 ; Mann, 2607. 

Indiscriminate use dangerous, especially as 
regards infants and invalids for whom it 
might be medicinally required, Cameron, 
2535. 

Injury has followed external use, Mann, 2607. 

Injurious effects on infants held to be decided 
in amounts used on kittens, <Anmnett, 
2651-52. 

Thirty grains per diem known to have pro- 
duced severe symptoms, Annett, 2667. 


~ Continued dosage harmful, Boyce, 2776. 


Itching of skin in a few cases in dropsical old 
men with renal disease, Bond, 3083. 

Thirty-grain doses daily would create pro- 
nounced skin itching and perhaps some 
eruption, Bond, 3087. 

Injury held to have followed external use, 
Robinson, 3304. 

Child taking 160 grains a day, as is possible 
in milk, would be injuriously affected, 
Blyth, 3467. 

Prejudicial to children’s health, Bannister, 
3658. 

Rash known to be produced by 20 grains, 
Rideal, 3692. 
Nausea said to have been caused by five-grain 

doses, Stevenson, 4821. 

Boracic acid as a preservative deleterious, 
Kaye, 5502. Dangerous to take 54 grains, 
5506. Presumptive evidence obtains as to 
prejudicial effects of the acid, 5513. 

Harmful effects of borax and boracic acid as 
medicines vouched for on much evidence, 
Starling, 6944. Infantile scurvy might be 
produced by borax, 6945. Unlikely that 
borax taken continuously can be other than 
harmful, 6955. 

Boracic acid prescribed by witness, Anderson, 
7186, 7210, and its effects observed, 7187. 
From 30 to 60 grains daily for bladder 
disease have frequently caused dyspeptic 
disturbances sufficient to cause misery, the 
symptoms quickly subsiding on the acid 
being given up, 7188. Serious dyspeptic 
trouble likely to accrue to child taking 10 
grains a day in milk, 7204. 

Milk preservatised known in a few cases to 
have caused derangement, Womack, 7474. 
A small amount of boracie acid in milk 
has caused digestive disturbance in indi- 
viduals, 7475-77. 

Borax and boracie acid have caused skin 
eruption and dyspepsia, Halliburton, 7541- 
49. Borax more readily soluble than 
boracic acid, 7548. Admixtures of both 
commonly used in the form of glacialine, 
7544. Harmfulness of continued use of 
borax on kidneys held; mal-nutrition of 
infants fed on boracised milk instanced ; 
digestibility of milk interfered with by 
minute doses of borax, but not of boracic 
acid, 7545, 7548. 


65j. Miik, BoractsEpD: Affirmed Physiological Effects: 


Milk treated with boracic acid by a dairyman, 
and also with “ glacialine” containing as its 
basis boracic acid by the cook, held to have 
led to serious illness of five of seven 
inmates of a house, the two who had not — 
participated in the milk escaping. Milk ~ 
taken alone, blended with tea, or in blanc- 
mange. Symptoms were vomiting, colic, 
suppression of urine, and great. prostration. 
Of nine fowls which took the blanc-mange 
five pullets, which ate voraciously, died, 
Robinson, 3301, 3345 ; amount of milk 
taken by sufferers not known, 3342-43, 
3346-47 ; the two inmates who escaped had 
a little milk in tea or coffee, 3314-16 ; crop 
and gizzard of fowl and the milk examined ; 
blanc-mange not examined ; boracic acid 
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65. PHYSIOLOGICAL EFFECTS OF PRESER- 


VATIV ES—continued. 


65}. Mixk Boractsep : Affirmed Physiological Effects 


—continued. 
held to have caused the illness, 3302; 
quantitative analysis of milk not made, 
3303, 3305 ; boracie acid in large quantity 
found deep seated in fowl, 3303, 3344 ; 
_symptoms such as would be expected from 
borax or boracic acid, 3304; all possible 
factors other than boracic acid eliminated 
as cause of illness, 3305, in the house in 
Dover, 3306; blane mange deemed the 
cause of the illness, 3313; milk and blanc- 
mange both implicated, 3317; latter made 
of ground rice, eggs, sugar, boiled milk and 
vanilla flavouring, 3318-19 ; and the con- 
tained milk held to be special factor, 3320 ; 
but some other constituent may have been 
in question, 3321. Farm furnishing the 
milk visited, 3322; boracie acid added to 
the milk by the milkman, 3323-26; this 
and the added glacialine doing the harm, 
3327 ; the milk would be consumed in 
other houses, but not known to have had 
glacialine also, 3328; and in this respect 
would differ, 3329 ; possibly, 3330-31. 

Quite possible that cases of infantile diarrhcea 
and enteritis in the town may have had 
relation with the particular milk supply, 
3332-33 ; eeceasigel of preservatised milk 
having relation with infantile diarrhea 
almost a conviction, 3334. 

Dover poisoning by beracic acid not ac- 
credited, ideal, 3778-80. 

Case of illness of a child after one day’s 
boracised milk diet, Hope, 6841, 6910-12. 
Harm to infants from boracised milk known 

of, Starling, 6956, 


65k. Boracic Acrp : Negative Physiological Effects: 


301 


Continued doses taken without ill-effect, 
Prossor, 571, 574-81, 599-606. 

No ill-effects heard of, Tvengrouse, 702: as 
regards meat, Gregson, 915 ; Sinclair, 947 
Jones, 1314, 1316. 

Family use of boracised milk and butter large 
and continuous, Lovell, 809-15. 

No ill-effects personally from 10-grain doses, 
Wild, 1416-17. 

None from 5-grain doses, Wild, 1459-60, 

None from single 30-grain dose by adult, 
McFadyean, 1768. 

Thirty grains taken by some persons daily for 
long periods with seeming impunity, 
Handford, 2266. 

Use in stomach not known to have caused ill- 
effects, Handford, 2284. 

Beneficial when used medicinally in moderate 
doses, Bell, 2786 ; extreme instances of life 
saving by 30 grains daily, 2787, 2789 ; borax 
constantly sucked for years without ill- 
effect, 2787 ; no ill-effects would follow con- 
sumption of boracic compounds by com- 
munity unknowingly, 2788 ; neither 40, 50 
nor 90 grains daily dangerous, 2790-91, 2811, 
2824-25; in a surgical case, with great 
absorption into system, several pounds used 
on raw surface without ill-effect, 2793-94 ; 
no ill-effects have followed absorption, 
2796; no ill-effects from use known, 
2834-36, 

No ill-effects have followed use for months in 
bladder diseases, Bond, 3065. 

No ill-results from external use, even in 
extreme case, Bond, 3097. 

Harmless as used as a preservative, Bond, 
3088. 

Boracic acid taken by witness, 20 grains a 
day, for a fortnight continuously on full 
stomach produced no observed ill-effect at 
all, Hutchison, 6693-94, 6696-97; if 
witness has a weak spot it is his stomach, 
6695 ; also 5-grain doses twice daily of 
borax and boracie acid solution, 25 grains 
of each, for the same period had no ill- 
results, 6698-6700, 6712; inference that 
boracic acid or borax as used in milk con- 
sumed by an adult would be harmless to 
an average healthy man, 6701. 


65, PHYSIOLOGICAL EFFECTS OF PRESER- 
VATIVES—continued. 


65k. Boracic Actp: Negative Physiological Effects 


—continued. 

Harmful results of continued use of borax 
boracie acid read of, Hutchison, 6702; no 
bad effects noticed when borax used for 
short period for epilepsy, 6703; it was 
mixed with bromide ; not known which did 
the good, 6704; might be dangerous to 
children to take 30 grains daily in milk, 
6715-16 ; would not like to administer 80 
grains of boracic acid in a pint of milk, but 
could not say it would produce ill-results 
on gastric cells, 6753-54; Leibreich’s ex- 
periments known as to borax, boracie acid, 
and formalin, 6755; showing surprisingly 
little local effect on lower animals, 6756; 
adult dogs chiefly, 6757; and inference on 
puppies cannot be inferred therefrom, 6758. 

No practical experience of harm from 
boracised food, Anderson, 7203. 


Boracic Acip : Poisonous Properties : 

May arise from idiosyncrasy or kidney 
disease, Weld, 1463-66. 

No cases known-or heard of, Walford, 1867- 
69; Hill, 2415. 

Unquestioned, Welliams, 2195. 

Studied experimentally, ideal, 3680. 


65m. PRESERVATIVES: General _— Physiological 
Effects : 


Injury to health cannot be proved, Walliams, 
2133-34, 2183-86. 

Not known to be injurious to health, Walliams, 
2146. 

Injury to health may certainly arise, Walliams, 
2149-51. 

Question of injury based cn experts’ state- 
ments, Wel/cams, 2180-81. 

Digestive disturbances not clearly defined, 
Annett, 2697. 

Immunity as the result of repeated dosage an 
argument against preservatives, because of 
expense at which gained, Boyce, 2735-36. 

Digestibility of food inappreciably affected 
by sodoo Of formaldehyde or p45 of borax 
and boracic acid mixture, Rideal, 3681-86, 
3772-76. 

Objections to preservatives lie in their 
chemical character, and action qud 
decomposition of food in the human 
economy, Maber, 4205. 

Tnjurious effects of preservatives on digestion 
inferred, Long, 4579. Salicylic acid held 
to arrest peptic digestion, and heavily 
boracised milk, 210 grains per gallon, to 
be injurious to a milk drinker, 4613, 4696. 
Illness alleged to be caused by preservatised 
milk, 4615-26. Preservative drugs in food 
objected to, 4627. Good deal of injury by 
preservatised food suspected, 4628. 

If medical men were aware of the substances 
used as preservatives and the extent to 
which used, mischief thereby would be 
looked for, 7’ubb-Thomas, 5011. Parallelism 
of lead poisoning and ergotism, 5012-13. 

Should be proved harmless if permitted to be 
used, Corjield, 5124-27. 

Physiological experiments point to injurious 
effects of preservatives, Kaye, 5514-15, 
especially as to formalin, 5516-17. Pre- 
servatives to be effective must injuriously 
affect human delicate digestive organs, 
5518, 5547-52. Boracic acid as a drug and 
as a preservative daily in use very different, 
5552. 

Physiological action of modern preservatives 





studied, Attyield, 6495, as used by witness | 


for personal dyspepsia under medical advice, 
6496. : 

Retardation of digestion of salted and smoked 
foods not due to antiseptics, Attjield, 6520. 

Inhibitory action of preservatives on bacteria 
of decomposition and therefore also on 
digestion not true in witness’s judgment, 
Attfield, 6546. 

Continued use of a preservative might have 
tendency to diminish vitality of human 
body, Starling, 6987. 
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85. PHYSIOLOGICAL EFFECTS OF PRESER- 65. PHYSIOLOGICAL EFFECTS OF PRESER- 
VATIV ES—continued. VATIVES—continued. 


—continued. 

Relative value and harmfulness of preserva- 
tives need to be accurately ascertained, 
Brunton, 7431, over a length of time as to 
result of their continued use, 7432-36. 
Many of the preservatives may be as 
harmless as chicory in small quantity, but 
not in excessive quantity, 7442. 

No evidence of ill results in St. Bartholomew’s 
wards from: small doses of preservatives, 
Womack, 7502, 7523-24. No good results 
reported, 7503. Staff generally hostile to 
preservatives, 7504, 7508, and against their 
indiscriminate use in food, 7505-6. 

Physiological experiments form the basis of 
evidence to be given, especially as to boron 
compounds and formaldehyde. Continuous 
use of antiseptics objectionable on general 
principles, Halliburton, 7528. Even salt 
immoderately used has been injurious, 
7529-30. Germicidal substances hostile to 
man in food, 7528-30. 


65n. PRESERVATIVES: Affirmed Physiological Effects : 


Might be distinctly injurious if of germ 
restraining power, J/cVadyean, 1752. 

Proof would render them indefensible, Wal- 
Jord, 1872. 

Held to be injurious, Vasey, 2101-6. 

Prejudicial to digestive processes, //7/l, 2511, 
2515-17. 

Haphazard administration most dangerous, 
Hill, 2518, 
Interfere with digestive properties, Cameron, 

2533, 2563-69. 

Some undoubtedly injurious in themselves; 
some probably so; some retard or prevent 
digestion, Mann, 2604-5. 

They inhibit the action of enzymes, Mann, 
2617-19 ; Annett, 2697. 

Digestive properties of food would be in- 
juriously affected by effective preservative 
drugs, Cassal, 3813, 3872. 

Digestibility of food must be inhibited if 
preservatives are effective, but experiments 
do not bear this out, Corfield, 5093-96. 

Digestion at times affected by preservatives, 
Griinbawm, 6479. 

Harm may accrue to young infants by use of 
preservatised milk, by way of retarded 
digestion. Kitten experiments demonstrate 
harm by boracised and formalised milk, 
Hope, 6830. A case of illness in a child by 
one day’s boracised milk diet, 6841, 6910-12. 
Very serious harm will result to infants if 
the “humanised” milk now sold as pure 
milk is preservatised, 6879, and this may 
result despite practicable precautions, 
6880-83. Harm looked for if boracic acid 
administered in scarlet fever and kidney 
disease, 6893. Harm to infants from pre- 
servatives difficult to trace, 6908-9. Rela- 
tion of preservatives to infantile diarrhoea 
not traced, 6922. 

Preservatives in certain cases harmful, and 
want of fresh food harmful to health of 
community, Poore, 7340. Scurvy follows 
prolonged use of preserved food, 7341, 7414- 
17. Food chemically preserved might be 
positively harmful, 7342 ; but ignorance at 
present obtains as to the action of chemical 
preservatives, 7341, 7349. No reason why 
chemical treatment of food should not be 
innocuous, 7421-22. Preserved vegetables 
have failed to prevent scurvy, 7343. Scurvy 
decreasing by reason of added precautions, 

7344. Even preservatised lime ‘juice has 
failed as an anti-scorbutic, 7345. 


650, PRESERVATIVES : Negative Physiological Ac- 
tion : 


No ilLeffects known, Boseley, 1047-48. 


65p. FORMALIN : General Physiological Effects : 


No experiments made, Boseley, 1001. 
Opposed to life, Me Fadyean, 1792-95, 1806-10. 
Inference from Cifittenden’s experiments in 

dogs in normal health, that no harm would 


65g. FormaLin: Affirmed Pyhysiological Effects : 


65m. PRESERVATIVES : General Physiological Effects 65p. wpoamincrae'e General Physiological Effects— 
continued. : 


accrue to adults from formaldehysed milk, 
Boyce, 2733-34, 

Non-irritation at a manufactory would speak 
well for modern methods employed, Boyce, 
2771. 

Formic aldehyde used in bladder diseases in 
10-grain doses thrice daily, as a preparation 
of formic acid and ammonia, called “ urotro- 
pine,” Bond, 3123-29, 3132-34, 

Potency and action inside the body not known, 
Brierley, 3216-17, 3223-28. 

Hardening effect on fish not Known, Brierley, 
3231, : 

Rideal quoted as showing less interference — 
with digestion by formalin than by boracic 
acid or alcohol, Brierley, 3219. 

Dangerous, acts directly on milk curd, isa — 
poison, and an antiseptic, Bannister, — 
3659-69. 

Negative evidence not of much worth in face — 
of positive evidence, Cassal, 3833. % 

Formic aldehyde would perhaps render milk a 
little less digestible, Mowlerton, 4047-49. 

Use for persons on milk diet injurious, but 
not for ordinary persons, Moulerton, 4146. 

As a preservative has but little effect on 
digestibility of food, Mouwlerton, 4160. 

Formalin in milk in very small doses as 
affecting the organism, not known of, but 
harmful properties suspected, Yesher, 4729- 
31, 4738. 

Effect on peptonised milk for invalids sug-_ 
gested as matter for inquiry, Fisher, 4743. — 

Hardening effects of formic aldehyde known, 
and dangerous properties pointed to, — 
Fisher, 4754-60, 4765-66. . 

Affects digestion, W. C. Williams, 5216-17; 
in milk, Richmond, 5652-58. ’ 

Kiils micro-organisms, Richmond, 5742; in 
relatively strong solutions, 5748; and isa 
disinfectant, 5744. a 

Local irritant, Hutchison, 6741. 

Harmful results may accrue from formalin as 
a preservative, but no considerable harm 
probably, Sted, 6816. It would interfere — 
with digestion if long continued. Chary | 
of letting children have anything contain- — 
ing it, GST oy 

Formalin takes away food character of pro- 
teids, Starling, 6939. In -sqgq formalin — 
stops the action of pancreatic Juice, 6963 ; 
not tested as to ya$o0, 6964. ae 

Objections to formalin based on experiments 
showing its effect upon proteid and diges- 
tive activity, Starling, 6965-66. ; 
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Held to be injurious, Lovell, 806. 
Renders food indigestible, Voeleker, 1817. 
Retards digestion of food, Mann, 2607. Ex- 
periments show arrestive action on pan- 
creatic ferments, JZann, 2619. <A blood 
poison in large doses, Mann, 2629-32. 
Injurious effects on infants regarded 
decided in amounts used on kittens, Annett, — 
2651-52. 
In milk, inferred, even in small proportion, 
Boyce, 2724-25. A great irritant, its acti 
inhibitory ; lowers the cell vitality, 
direct action on enzymes, and afte 
digestion by way of food, Boyce, 2751- 
2754-57. ; = 
Raw, hasa hardening effect, on certain tissues 
but in quantity used, 0°012 per cent., 
infinitesimal, Brierley, 3220-21. 
Hardening effect stated on foodstuffs w 
if appreciable affect their digestib 
Brierley, 3232-35. 
Dangerous substance even in small am 
injuriously affecting digestion, and ha 
_ very hardening properties, Cassal, 3831 
Digestive properties of food would be aff 
injuriously by any quantity sufficin 
preserve milk, Cassal, 3873-74. 
Injuriousif taken continuously, 7’ubb-Thomas, 
4978. 
Personal experiment, gp, resulted in ill 
Hehner, 5612-13, . ong : 


INDEX TO EVIDENCE. 


55, PHYSIOLOGICAL EFFECTS OF PRESER- 
VATIVES—continued. 


$5q. FoRMALIN: Affirmed Physiological Effects—- 
continued. 

Formalin not known from physiological point 
of view, Womack, 7483-84, but its indis- 
criminate use objected to, 7485, as inter- 
fering with digestibility of food, 7486. It 
might act on secreting power of cells, 7489. 
It is a hardening substance, 7490, and its 
use should be limited, 7491. Objected to 
by St. Bartholomew’s medical staff in milk 
and butter, 7500-1. Formic aldehyde for 
hardening substances used in much higher 
proportion than as a preservative, 7513-15. 
The compound formed with proteids by 
formic aldehyde will be indigestible, 7516, 
and the formic aldehyde would render milk 
indigestible, 7517-18, and should be largely 
under restriction, 7519. 

Formaldehyde a marvellous antiseptic and 
inhibitive of digestion in minute quantities, 
Halliburton, 7548. Is absolutely opposed 
to its use, 7572; and the indigestibility of 
food by its use held to be proved by experi- 
ments 77 vitro, 7583-85. 


65r. ForMALIN: Negative Physiological Effects : 
Family have used formaldehysed milk for two 
years without injurious effect, Brierley, 
3229, 3256, 


65s. SaLicyLtic Actp: General Physiological Effects : 

Thirty grains in alcohol less harmful than the 
alcohol, Bond, 3119-22. 

Injury to individuals may result from indis- 
criminate use of salicylic acid, Stevenson, 
4810. 

Non-injury of many not conclusive of non- 
injuriousness, Stevenson, 4824-25. 

Salicylic acid stops the action of certain 
enzymes, Richmond, 5745-46. 

Salicylic acid is less harmful than formalin, 
but is apt to cause stoppage of gastric 
digestion in the stomach, Starling, 6941. 
It is a potent drug, and should not be used 
unknown in food stuffs, 6942. 

Little known to witness, Halliburton, 7571. 


65t. Sanicytic Acm: Affirmed Physiological 
Effects : 

Used medicinally, acts powerfully on liver ; 
is a depressant, usually taken in form of 
salicylate of soda; in large doses produces 
weakness and sickness ; sometimes causes 
poisonous symptoms, Cameron, 2546. 

Causes internal disturbance if in. cider per- 
sistently consumed, Mann, 2611. 

Delirium as caused by, not known, Bond, 
3107, 3110-11. 

Affects individuals injuriously, Stevenson, 
4823. 

Used externally, irritates, and a most unde- 
sirable substance in food, Corfield, 5073- 
74. People ought to know they are taking 

_ it, 5075; continuous use possibly cums- 
lative, 5076-77 ; and hence more seriously 
effective, but acquired immunity possible, 
5078-79. 

Salicylic acid, as salicylate of soda, produces 
distinctly unpleasant symptoms, Anderson, 
7211-12. 


65v. Saticytic Acrp: Negative Physiological Effect : 
No ill-result with 10-grain doses, Bond, 3105-6. 
Given in bladder diseases, Bond, 3107.- . 
Suits witness for gout, Robinson, 3340. 


66. POISONS : 


Not defined by statute in relation to foods, Cassa, 
3789-94. 


67. PRESERVATIVES : 


~ 67a. COMPOSITION : 
Examined, Voelcker, 1636-39, 1652. 
Foreign to the body, Mcfadyean, 1756, 
1778-81. 
Five, listed, were compounds of borax and 
boracic acid, or pure boracic acid, Kaye, 
5455-57. 
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67. PRESERVATIVES—continued. 


67a. COMPOSITION—continued. 

Always borie compounds found in butter, 
Hehner, 5566. 

Preservatives in general use principally boric 
compounds, Richmond, 5643. Analysis 
handed in, 5644-45. Salicylic acid, soda 
and magnesia in a glycerine solution also in 
question in two samples of preservatives, 
5545. Formaldehyde also used, 5647. 
Difference between boracic acid, formic 
aldehyde, and salicylic acid in dilute solu- 
tion, one of degree, but in strong solution, 
one of kind, 5747. Fluorides not found, 
5749. Hydro-fluoric acid in large quantity 
found experimentally to be the most perfect 
preservative for milk ; and fluoborie acid 
extremely strong preservative, 5750; data 
promised, 5751-52. 


67b. CURE: 
. Not effected in meats, apart from salt and 
saltpetre, Davidson, 1586-88, 1610. 


67c. DISTRIBUTION : 
Unequal, a barrier to standardising, Vasey, 
1999-2001, 2003. 


67d. Forrian Law AND PRACTICES: 

Continental legislation as to food inquired 
into, Griinbaum, 6407; principally in 
Germany and Austria, 6408; as to pre- 
servatives in food, 6409. 


67e. AMERICA : 
Prohibition of preservatives in milk absolute 
in New York State, Hull, 2452-53. 


67f. AUSTRIA-HUNGARY : 

Prohibition of preservatives in milk absolute, 
Ail, 2454, 

Prohibition of boracie acid in force in Austria, 
De Hailes, 4006 ; also salicylic acid, Cor-7ield, 
5098-5100. 

Prohibition of preservatives believed to exist 
in Austria, Boyce, 2745. ; 

Vienna has bye-laws prohibitory of preserva- 
tives in food, milk being especially in ques- 
tion, and sodium carbonate being included 
in the prohibition, Griinbawm, 6421-22, 
6464. Ministerial decrees in Austria pro- 
hibit specified preservatives and colouring: 
matters, 6426-27. All preservatives are: 
prohibited in milk, and Hungary is seeking 
to prohibit all preservatives, 6428. Present 
action in contemplation in Austria not 
known, 6429-30. In Vienna only one sample: 
of milk in one year found to be preserva- 
tised, and that by a large quantity of sodium, 
carbonate, 6463. Preservatives forbidden 
in beer in Austria, 6468-69. No evidence 
as to use of saccharin procured, 6475. 


67g. BELGIUM : ‘ 
Prohibition of preservatives in milk absolute, 
Hill, 2454, 
Preservatives prohibited, Boyce, 2741-42. 


67h. CANADA: * 
Prohibition of preservatives in force, Riley 
819. 


67j. DENMARK : 

Saccharin in wine and beer allowed only if 
declared on label, Faber, 4206. 

Prohibition of salicylic acid, boracie acid, and 
certain mineral salts in wines and spirits in 
Denmark, Faber, 4206, including salts of 
aluminium, barium, strontium, and 
magnesium, 4207. Salicylic acid pro- 
hibited since 1886, 4208. That and boracic 
acid prohibited as injurious to health, 
4208-9, 4266, 4354-56, it being felt also 
easier to prohibit borax in butter prior to- 
its use becoming general, 4267, and thus 
probably dangerous by use in many articles 
of diet, 4268-70. Only common. salt 
allowed in dairy produce in Denmark, and 
no inconvenience results, 4210-11, even in 
Copenhagen, 4212-15. Prohibition of borax 
in butter had rather a present element of 
injury to trade, though a probable prospec- 
tive advantage, 4271-75. 
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67. 


DEPARTMENTAL 


PRESERVATIY ES—continwed. 
67k. FRANCE: 
Regulation strict, Zudson, 521-22. 
EF ohibition of preservatives enforced on 
American bacon and ham, and withdrawn 
in 1899, Hudson, 505, 523. 
Prohibition of boracie acid in butter used in 
France, Wldiams, 2218-20 ; Hehner, 5619-22. 
Butters exported from France are preserva- 
tised, Williams, 2218-20 ; Richmond, 5684. 


67]. GERMANY : 
Preservatives prohibited, Boyce, 2741-42. 
Prussian ministerial circular totally pro- 
hibitive of preservatives in food, Griinbawm, 
6410; and local bye-laws made in the same 
sense. Preservatives in milk totally pro- 
hibited, 6411, 6413-14, 6432; as also in 
wines, 6411-12. Milk dealt with on account 
of impossibility of fixing standards for the 
kingdom, 6415; and because harm from 
use of preser vatised milk was feared, 6433- 
34 ; especially as to children, 6435. Pro- 
ceedings taken at Hamburg and elsewhere 
as to preservatives in milk, 6416-17 ; and 
as to sodium sulphite in minced meat, 6418 ; 
the substance being injurious to health in 
small amount, 6419-20. Germany seeking 
to prohibit preservatives in meat, 6423. 
Experiments were made as a basis for exist- 
ing legislation, 6436-38, 6442, 6465. Form- 
alin used, but very rarely found, 6439 ; the 
same as to salicylic acid, 6440; as regards 
milk, 6441. Expert evidence has been taken 
in Germany as to results following the ad- 
ministration of sodium sulphite, 6442, 6445 ; 
namely, headache, diarrhcea, indigestion, 
and catarrh, 6446 ; even in small doses, 
6447. Found in minced meat, a food for 
invalids, from 0°08 to 0°86 per cent. ; not 
found in milk, 6444-45, 6447. Medical pro- 
fession against preser vatives, 6457-58 ; on 
general pr rinciples, and as not knowing when 
patients were taking them, 6459. Berlin 
milk supply unpreservatised, 6459-62. Dis- 
tribution in closed vessels, 6470-72 ; and in 
bottles in the smaller towns, 6473-174. 
Evidence as to_ preservative legislation 
mainly concerned with milk and~ minced 
meat, 6466. Preservatives forbidden in 
beer in Germany, 6467, 6469. Milk sent by 
rail in ice-cooled vans, "GATT, 


NorWAY: 

No law known against use of preservatives in 
butter, Lovell, "155-58. 

Practice as to preservatives not known, Faber, 
4312-15. 


SWEDEN : 
No law known against use of preservatives in 
butter, Lovell, 755-58. 
Practice as to preservatives not known, Faber, 
4312-15. 


SWITZERLAND 
Prohibits borax and boracic acid in imported 
meat, Griinbawm, 6423-25. 
Prohibition of preservatives in milk in parts 
of the country, A721, 2454. 


67p. MEDICAL PROFESSION : 

Medical profession do not regard preserva- 
tives in food seriously, Hutchison, 6 6727 ; 
nor do the hospitals, 6728. Physicians 
practice not stultitied by preservatised milk, 
6729 ; unless boracic acid were both pre- 
scribed, and also in the patient’s milk, 6730; 
as also with salicylic acid, 6731, Medical 
profession affected in this sense, 6732-35. 
The uncontrolled use of preservatives would 
be a bad thing from medical men’s point of 
view, 6736. 

Indiscriminate use of drugs as preservatives 
might be of serious moment for medical 
profession, Stz//, 6806, 6810; especially as 
to salicylic acid, 6808- 9; but bona and 
boracic acid rarely used, and formalin never 
used internally, 6807. ’ Physicians should 
know accurately the amount of drugs taken 
in food, 6810. 

Physician should know composition of milk 
taken by a patient, Hope, 6894. He might 
stultify himself, G89, 


67m. 
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COMMITTEE ON PRESERVATIVES, &C. : 


67. PRESERVATIV ES—continued. 
67p. MEDICAL PROFESSION—continued. 


Use of preservatives of interest to medica. 
profession, especially as to salicylic acid, 
Starling, 6967 ; in cases of rheumatism, for 
example, when results might prove to be 
very serious, if the amount taken also in 
food, 6968, 6970 ; salicylate of soda being in 
question, 6969. 

Medical men should know if patients are 
taking drugs in their food, Anderson, 7197, 
7204. Their position might be stultified, 
7198. Harm caused by milk in one instance, 
7198-7202. 

Matter of preservatives an important one to 
medical profession, Brunton, 7456-57. 
Practice of physician might be stultified by 
their use, 7458-62. Present committee 
hardly in a position to give a pronounce- 
ment as to preservatives, 7466. 


67q. PowER oF PRESERVATIVES : 
Limited, and the fact important, Vasey, 2004, 
2056-57, 


677. PusLtc : 
Not self- protected against, Vasey, 2065-66. 
Should be able to purchase unpreservatised 
food, Vasey, 2003, 2052, 2078. 
Not generally aware of their use, Cameron, 
2532. 


67s. SUPPLY OF PRESERVATIVES IN BUTTER : 
From Limerick chemists, Sandes, 98. 
Obviate glutting the ’ market, Shanahan, 
413-14, 


68, PRESERVATIVES, USE OF: - 


68a 1. Boracic AcID: 
For meats, ham, bacon, sausages, herrings, &c., 
Hehner, 5623- 27, 


68a 2. Boracic Acip: Bacon: 

Dusted over mild-cured meat, Prossor, 563 ; 
Davidson, 1588-89. 

Used during salting, Prossor, 556, 569. 

Washed off after cure, Prossor, 556, 569, 590- 
91; Davidson, 1588-89. 

Retained, 7 to 10 days, till cure complete, 
Prossor, 582-87. 

Not advocated, but demanded, Gregson, 903. 

After cure, Davidson, 1588-89. 


By external rubbing or laying on, and so also 


in ham, Hill, 2354-55. 
Borax packing used in American and Canadian 
bacon trade, Harris, 5961. 
Not personally objected to, Harris, 5980. 
Much the larger part of bacon coming to 


English consumer is borax-packed, Harris, — 


6018. 


68a3. Boractc Actip In Butrer: Admixture: 
Intimate, Z’rengrouse, 625, 628. 


68a 4. Boractc Actp: Butter: Detectable : 


Flavour imparted only by large quantity, 


Trengrouse, 658. 
Tasteless in small quantity, Lovell, 806. 
Over 1 per cent., Lovell, 723, 983- 89. 
By taste, Clement, 1539-34. 
Even 4 per cent., 
Clement, 1535. 
Not always, Clement, 1537-39. 
One per cent. detectable, Clement, 1540. 


Boracitc Actp: Use in Butter; 

Alone or blended, Sandes, 81, 82. 

Basis of all preservatives, Dale, 243, 

Called Preservitas, Dale, 271. 

Mixed with the butter, Dale, 244, 251, 278- 79, 
318-20. ( 

Dissolves in butter, Dale, 282. 

Used to be added in solution, Shanahan, 349, 
351. 

Frequent, Cameron, 2527 ; Cassal, 3850-51. 

Found in mixtures of mar garine and butter, | 
Cassal, 3852. 


68a 5. 


if butter be not keeping, — 4 


{a 
Ew 


Used especially i in summer, W. C. Williams, | 


5171. 
Objected to, W.C. Williams, 5218-20, 


Can be condoned only in annually finer, 15 


quantity to vanishing point, Hehner, 5615. 
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68. PRESERVATIVES, USE OF—continued. 


68a 6. 


Boractc Acip: Milk : 

Use decreasing, //7ll, 2340, 2383-84. 

May have reference to supply and demand, 
Lill, 2394-96. 

In skimmed milk, H7l/, 2364. 

Unnecessary, /7/7//, 2461-66, 2470; Cameron, 
2579. 

Use frequent, Cameron, 2527. 

Attitude of medical profession towards, will 
depend on the finding of the Committee, 
Cameron, 2583. 

More frequent than formaldehyde, J/ann, 
2608-10. 

Found in milk, Annett, 2636-39. 

More beneficial than harmful, Bell, 2814, 
2826. 

Used by Glasgow Dairy Co., Bell, 2787. 

More in summer than winter, Blyth, 3439, 
3442. 

Country milk not so treated 20 years ago, 
much London milk not treated now, but 
retail dealers in poorer parts create a diffi- 
culty, Blyth, 3454-57. 

Unpreservatised milk should be procurable, 

lyth, 3458. 

Found in London hospital milk, Cassal, 3821. 

Advocated as best and safest, De Hailes, 3916. 

Recommended in “ Applied Chemistry,” issued 
nine years ago, De Hailes, 4041-43. 

In Guy’s Hospital milk on one occasion, 
Stevenson, 4798. 


_ Milk of high class dairymen not so much 


68a 7. 


boracised as “ over-day ” milk vendor, who 
may doctor milk already treated, Z'ubb- 
Thomas, 4932. Boron compounds also used 
in private houses, 4933. 
Recklessly used, and trade by its use impro- 
perly carried on, 7’%bb-Thomas, 4942-46. 
Most in winter, when milk valuable, W. C. 
Welliams, 5157, but data few, and basis of 
statement not of much importance, 5197- 
5215. ‘ 

Milk largely treated in summer, but free in 
winter, Kaye, 5444-46, 


Boracic Actp: Milk: Admixture: 

Not always intimate, tending to vitiate analy- 
ses, Walford, 1902-3. — 

Generally added by wholesale purveyor, 
farmer, or middleman, H7//, 2336-37. 

Three separate additions may be made, //72//, 
2338. 

Saturated solution easy of uniform distribu- 
tion, Bell, 2827-28. 

Acid sold largely by chemists without instruc- 
tions as to use, Brierley, 3214. 

Some portion might contain overdose, Ban- 
nister, 3634. 


68a 8. Boractc Actip: Milk: Application : 


68b 1. 


Powdered borax, Walford, 1901. 


Borax: Use as bacon preservative : 

For last 20-25 years, Kellitt, 13, 14. 

In increasing quantity in place of very salty 
American bacon, Kellitt, 15, 29, 33, 35. 

Reduces excess of salt, Hellitt, 15, 73, 74. 

Sprinkled only on shoulder of Irish and 
Danish bacon, Ke//itt, 68-69. 

Not noticed in English and Ivish bacon as in 
Canadian, Bennett, 135. 

For packing American and Canadian bacon, 
Prossov, 594, Trengrouse, 618. 

Washed off on arrival, Prossor, 597; T'ren- 
grouse, 619. 

For preserving bacon, after cure with salt and 
saltpetre, Bannister, 3484. 

Essential, under present conditions of trade 
and demand, Bannister, 3495-3500. 


68b2. Borax: Butter: 


Washed with solution in France and Austra- 
lia, Bennett, 194-98. 

Boraxed wrappers for French butter, Bennett, 
199; 

Boraxed wrappers effective, Bennett, 202-3. 

Boraxed wrappers advised even for Colonial 
butter, Bennett, 208, 214. 

No mixture, Bennett, 200, 201, 209, 219-20. 

No conditions stipulated as to French butter, 
Bennett, 210.. 
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68. PRESERVATIVES, USE OF--continued: 


68b3. 


Borax: Butter, [rish : ua. 
No mixture known, Sennett, 219, 220. 


68b4, Borax sanD Boractc Acrp: 


68b 5. 


€8b 6, 


68b 7. 


68b 8. 


Becoming more general, Boseley, 986, 

Unknewn to consumer, objected to, Jones, 
1313. 

Should not be used in food, Walford, 1826-27. 

Increasing, Walford, 1854-55; Brierley, 3210- 


Dele 

May lead to lack of cleanliness, Walford, 
1839. 

Most frequently used, Vasey, 2037. 

Utterly bad in principle in foods, W7llzams, 
2112. 

Varies with season, and greatest in hot 
weather, Welliams, 2141-43. 

Decreasingly found in food in County Glamor- 
gan, Williams, 2239. 

Most frequent preservative in focds which are 
decomposed, Hill, 2436-40. 

Indiscriminate use in food hampers medicinal 
treatment by the medical profession, Hid, 
2460. 

Not to be compared with salt as a preserva- 
tive, Mann, 2628. 

Should be controlled as to quantity, Bond, 
3088, 3112. 

Found in a variety of articles, Cassal, 3816. 

Used for dusting poultry, also used in sau- 
sages, up torecommended quantity, 80 grains 
per lb., 7’wbb-Thomas, 4938, 4973-74. 

Boric syndicate pamphlet issued with one 
object in view, and is a collection of data, 
leaning one way, towards favouring boric 
compounds, 7ubb-Thomas, 4989-92. 

Should not be used in food unknown to 
consumers, Corfield, 5075. 

Not a food, Coryield, 5081. 


BACON : 

Packing keeps it mild, Gregson, 894-95. 

To surface only, in a dry state, after cure, 
Gregson, 865-66, 891-93, 900-1. 

Complaints have had relation only to incom- 
plete removal in washing, Gregson, 874. 

Practically all washed off here, Sinclair, 945. 


Bacon, AMERICAN : 

For 75 per cent. of meat, Gregson, 859, 876. 

All washed off on arrival, Gregson, 867, 
869-70. 

Retention would flavour bacon, Gregson, 868. 


Bacon, CANADIAN : 
For 75 per cent. of meat, Gregson, 859, 876. 


BUTTER : ; 

Has improved manufacture, Shanahan, 385- 
86. 

None used by Armour & Co., Zrengrouse, 
651. 

Does not conceal defects, 7rengrouse, 655. 

May be repeatedly added, 7rengrouse, 659, 

_ 662. 

Creamery butter not dosed twice, Zrengrouse, 
664. 

Only known preservative, Lovell, 715. 

These only answer all purposes, Lovell, 806. 

Used in all imported butters, Lovell, 782. 

Frequently, some home, some _ colonial, 
Voelcker, 1653. 

Only preservatives found, plus salt, Voelcker, 
1654; W. CO. Welliams, 5169-70, 


68b 9, BurvrER, AUSTRALASIAN : 


Australian washed with solution, Bennett, 
194-98. 

Rancidity obviated in Australian, Benneét, 
199. 

Two per cent. found in some Australian, 
Trengrouse, 647-48. . 

Requisite, 7'rengrouse, 653, 673, 

Unsalted but with boracic acid, Zrengrouse, 
621-22. 

Requisite to prevent rapid deterioration after 
removal from cold store, 7vrengrouse, 624. 
Australasian butter imported from Australia 
. with, and from New Zealand without, pre- 
servatives presumably, Ailey $28-29, 832, 

934-35, 837-33. 
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68 PRESERVATIVES, USE OF —continued. 


68b 9, 


Burrer, AUSTRALASIAN—continued. 
‘Requisite, Clement, 1503-5 ; Voelcker, 168 
1720-22, 1730-32. 
Expected to contain, Davidson, 1593. 
Believed to contain, Davidson, 1597-98. 
Proportion boracised not known, Voelcker, 
1684-85. 


68b 0, BuTTeR, FRENCH : 


Washed with solution, Bennett, 194-98. 

Rancidity obviated, Bennett, 199. ; 
Comes in wrappers soaked in solution, 

Bennett, 199. 

No mixture, Bennett, 209. 

No conditions stipulated, Bennett, 210. 

Probably used, T'rengrouse, 627. 

Found in solution in factory butter, Boseley, 
_ 958-63. 

Found in butter, Boseley, 1031-32. 


68b 11. Foon: 


Both found, Vasey, 1987-88. 


68b 12. MiLxK : 


68¢ kL: 


Added varyingly from ;gy9 to qod00, Boseley, 
953. 

Utility of zo4o9 doubtful, Boseley, 954. 

Amounts above ross0 frequent, Boseley, 958. 

Objected to, Jones, 1313. eS 

Would retard commenced decomposition, 
Jones, 1366-69, 1374-75. , 

Might prevent detection of commencing 
decomposition, Jones, 1369 ; Wild, 1481-83. 

Would not mask decomposed milk, Jones, 
1370-73. 

In x would wholly retard decomposition, 

Jones, 1376-77. 

May safely be used in small amount save for 
infants or in kidney troubles, Weld, 1429, 
1444. 

In small amount better than no milk or sour 
milk, Weld, 1440-41. 

Seasonal, Wald, 1484. 


FoRMALDEHYDE IN Foop: Use: 


Raspberries known to be sprayed with formal- 
dehyde, Boseley, 970. 

Increasing, Vasey, 2041; Brierley, 3210-11 ; 
in milk, H7l/, 2349, 2383-84; and is a 
dangerous preservative, H2//, 2333, 23842, 
2418-20, 2443. 


~ Never used in butter, H7//, 2350, 2439. 


Stronger than boracic acid and used in 
smaller amounts, //7//, 2386, 2441-42. 

Injurious effects not known, /7i//,. 2387, 
2416-17. 


~ Not known of, Cameron, 2558. 


68c 2. 


68c 3. 


Not justifiable but possibly harmless in foods, 
only occasionally used, Mann, 2626-27. 

Used in a few samples of milk, McCracken, 
2932. 

Recommended four years ago, zodqo, Cassal, 
3835-36. 

Largely used, Richmond, 5647-49 ; Hutchi- 
son, 6740. 

Objection lies to the indiscriminate use of 
formalin, Atttield, 6567. 

Formaldehyde, * a marvellous antiseptic, 
Halliburton, 7548. Commercial formalde 
hyde known to be used in milk in go/50; 
7586-88. 


MILK : 
Found in milk, skim milk and separated milk, 
Cassal, 3816. 


FORMALIN : 

A 40 per cent. solution of formaldehyde, 
Boseley, 952 ; Cassal, 3831-32. 

Schering’s solution in demand when boracising 
of food was locally prohibited, Jones, 1393. 

Should not be used in food, Walford, 1826-27. 

May have replaced boron preservatives, 
Williams, 2240-41, 

Used since and because boracic acid detected 
in milk, Robinson, 3311. 

Company vending formalin recommend 
sosoo for milk, but. that they always 
advised use of limit of g5$o9 not known, 
Foulerton, 4082-85, 4107. ; 

Sold to trade in one, and,used also in 40 per 
cent. solutions, Richméhd, 5648. 


ON. PRESERVATIVES, Ke. : 


68. PRESERVATIVES, USE OF —continued. 
68¢ 3. FoRMALIN—continued. 


Formalin has an extremely hardening effect 
on gelatine in strong proportions, Attjie/d, 
6521-30, 6566; of 40 per cent. solution, 
6531. Asa constituent of food, action not 
known, 6567, 


68¢c 4. ForMALIN : Dairy Products : 


Frequently used, Boseley, 951-52. - 

Equaily general with borax, Boseley, 989 

Has preserved several samples of milk, 
Boseley, 990. Amounts used experimentally 
in milk, sgpo tO aodo0, Boseley, 992, 995. 
Amounts generally used in milk unknown, 
Boseley, 993. Minute traces found, Wal- 
Sord, 1840. 

Persists in milk, Boseley, 994. 

Formalised milk gives reaction with litmus 
paper, Boseley, 998-99. 

Renders milk indigestible, Voelcker, 1817. 

Found in milk, Annett, 2636-39. 

Increased use would render milk unsaleable, 
Boyce, 2774. 

May alone be permitted in milk; only a 
small quantity is used; large dose would 
make milk smell unpleasantly, Brierley, 
3182. 

Added regularly, in summer only, by one 
dealer, Brierley, 3188. 

Preferred to boracie acid, Brierley, 3215, 

Never found in butter, Wehner, 5610. 

Milk vendors use formalin and borax-boracic 
acid equally, Richmond, 5650. 

Small quantity only required to preserve 
milk, Hutchison, 6742. 

In gobo would not flavour milk, Halliburton, 
7586-90. : 

More in imported French than in English 
milk, Brierley, 3236-43, 3268-73. 

Should not be used in milk, Bannister, 3660. 

Found in milk, skim milk and separated milk, 
Cassal, 3816. * ; 

Objects to s5355 in milk, Cassal, 3875. 

Does not think milk with zt05 would be 
undrinkable by reason of taste, Cassal, 
3375-77, and footnote. 

For ordinary individual taking a pint of milk 
daily, sn$00 Safe, Youlerton, 4048-49. 





Formic aldehyde, a powerful poison in -un- 


diluted form, but not poisonous as used in 
milk, Foulerton, 4139-40. 

In zodoo would lead to consumption of liquid, 
fatal to fish in five hours, Foulerton, 4141. 
Altogether objected to in milk; if allowed 
quantity should be very minute, Stevenson, 

4829-31. 

Getting more used, 7’wbb-Thomas, 4975-76. 

Used in milk less frequently than boracic 
acid, W.C. Walliams, 5160. 

Enables stale milk to be sold as fresh, and — 
puts a premium on cleanliness, W7//iams, 
5218, 

Largely used in summer but not in winter, 
Kaye, 5444-46. 


68c 5. MILK : 


Formic aldehyde should be prohibited in milk 
Purchaser may be prejudiced by formalde- 
hysed milk, De Hazles, 3966-67. 


68d 1. PRESERVATIVES : 


Have largely superseded salt, Lovell, 714. ™ 


Not deemed necessary by Aylesbury Dairy 
Company, Boseley, 1018-21. 

Prejudice against food so treated had by some 
people, Copeman, 1204-5. 

Permit of unsaleable goods being sold, 
Voelcher, 1714-15. ’ “a 

Should be scheduled after inquiry, Foulerton, ~ 
4167. me 

A changing quantity, Mowlerton, 4168-69. : 

Studied in food, Stevenson, 4797; W. C. 
Williams, 5147. 

To be avoided as not food, Corfield, 5123. 

Studied in milk and butter recently and 
specially as regards West Riding, with a 
population of over one million persons, and 
investigation to be continued, Kaye, 5437+ 
42, 5496. 

Studied extensively, in food, Hehner, 5564. 
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68. PRESERVATIVES, USE OF—continued. 
68d 2. PRESERVATIVES : Use, General : 

Apart from salt objectionable, and foreign to 
the body, MeFadyean. 1756, 1778-81. 

Time not a factor, MceFadyean, 1783-87. 

Discarded in some instances by vendors as a 
result of examination made for “Lancet,” 
Vasey, 1978-85. 

Tnereasing, Vasey, 1995. 

Boracic acid most frequently used; then 
salicylic acid, formaldehyde, and in a few 
instances benzoic acid, Vasey, 2037-40, 
2043. , 

Dates of first known use, Vasey, 2079-85 
(App. No. 10). 

Increasing, but not much known to medical 
men; hence results of use not generally 
known or traced, Hand ford, 2277, 2296-99. 

Formaldehyde and boraciec acid found, Boyce, 
2711. 

Found only in milk, wine, and beer; and only 
formalin and boracie acid found, save as 

- regards wine, in which was salicylic acid, 
Brierley, 3169-70, 3191. 

Increasing, especially of late, Brier/ey, 3173, 
3207-9. 

Not much} in use prior to 1875, Brierley, 

. 3274-77. 

Statement prepared and handed in, Lowe, 
3296-97 (App. No. 16). 

Studied, Robinson, 3300. 

May be taken in many foods in a day, Rohin- 
son. 3336. 3 

Boracie acid, borax, salicylic acid, and formal- 
dehyde in common use, the latter a stronger 
antiseptic than the first, Blyth, 3439, 3463. 

Widespread for keeping foods saleable, and 
for palming off stale, inferior, and even bad 
articles, Cassal, 3802. 

Used for foods other than milk, but not so 
necessary, Youlerton, 4068-69. 

Borie compounds, formalin, and salicylic acid 
most commonly used, W. C. Welliams, 
5148. 

Increasingly in use, Kaye, 5444. 

List of five handed in with data as to use, 
Kaye, 5455 (App. No. 30). 

Recklessly used, Kaye, 5462. 

Fairly generally used throughout the country ; 
but less among co-operative societies doing 


a quick trade, Kaye, 5473. Use of preser- > 


yatives known as general during past seven 
years, 5482. Present knowledge of extent 
of use not very great, 5495, but hope held 
of further information resulting from pro- 
longed inquiry, especially as to seasonal use, 
5496-97. 

Preservatives are of use in the interests of 
public health, Hutchison, 6719, 6768. 

Becoming more common in every-day articles 
of food, //ope, 6840. Same objection does 
not lie as with milk and cream, 6841. 

Heard of as being most in use are formalin, 
salicylic acid, boracic acid, and_ borax, 
Starling, 6935-37. 


@8e 1. Bacon: Preservative : 
Washed off on arrival, 7udson, 506-8. 
Little used in English bacon and ham, 
Hudson, 505. 


‘68e2. Bacon, American : © 
Used, Hudson, 505. 
Tend to increase trade, /udson, 517-18. 


Borax dusted over pork coming in large. 


and increasing quantity from America : 
procedure not deemed objectionable, Hope, 
C878, 


W68f. BEER : beste 
Ten grains of salicylic acid per quart harmless, 
Bond, 3118. ere 
Most often by sulphurous acid, in small 
quantity; acid also used for cleaning 
brewery vessels, Bannister, 3661-62, 3668- 
70. 


Salicylic acid not used in this country; one . 


ease of lager beer salicylised, Bannister, 
2663-64, 3666, 3671. } 

Bottled beer needs no preservative, Bannister, 
3866-67. 


68. PRESERVATIVES, USE OF—cont/nued. 
68f. BEER—countinued. 


Beer as preservatised subject of evidence 
before Beer Materials Committee of 1898, 
Schidrowitz, 7218-22 (App. No. 34), Use 
of salicylic acid decreasing and of sul- 
phites increasing, 7247-49, 


68¢1. BUTTER : 


Not known, Kellitt, 50. 

Originally in butter collected from farmers in 
small quantities, Wehner, 5595. 

Unsalted, 1 lb. to 112 lbs. of saltless butter, 
Sandes, 79. 

Has revolutionised Irish butter trade, Sandes, 
88. 

Have almost entirely replaced salt, Sancdes, 
80; Dale, 243. 

Generally insoluble and unworkable, Shana- 
han, 346-47. 

Dry form now in use, Shanahan, 350. 

Complaints obviated, Hudson, 551-52. 

Not used by Hudson Brothers, Hudson, 492, 
546. 

Have conduced to growth of trade, Loveld, 
709, 711. 

In nearly all butter, Lovell, 716. 

Not needed in well-made butter, Reley, 819, 
836-37. 

None used by Aylesbury Dairy Company, 
Boseley, 975, 977-81, 1017, 1036-37 ; nor at 
Dunragit, WeCracken, 2854. 

In from 50 to 60 per cent. of amount sold in 
London ; and in all French produce, Boseley, 
957, 973-74, 976, 1013-16. 

Distinct from that in milk and cream, 
Voelcher, 1692, 1748. 

Only salt necessary, M/eFadyean, 1756, 1758. 

Would not inhibit volatile agents, WeFadyean, 
175s 

Physiologically indefensible, /ceFadyean, 
1758. 

Not needed in butter carefully made and 
quickly consumed, WeCracken, 2946. 

Necessary, De Hailes, 40038, 4016-19. 

None used by witness, Carrington Smith, 
4454-56, 4473. 

Butter not in same case as milk, gud use of 
preservatives, Z'ubb-Thomas, 4950-51, A 
difficulty arises in supplying large towns 
with fresh butter, 4952, at certain seasons, 
4953, but Danish butter largely imported, 
4954-55, without difficulty. Australian 
butters are preservatised, 4956. Many 
home creameries use preservatives, 4957. 
None known which do not, 4958. Witness 
would modify his view if he knew that 
large creameries did not use them, 4959-60. 

Butter not on same footing as milk gud pre- 
servatives, Carrington Smith, 4558-60 ; 
Corfield, 5136-37. 

Butter churned by Aylesbury Dairy Company 
contains no preservative, Hattersley, 5796- 
97. Imported French butter contains a 
preservative, 5797. It is a factory butter, 
5798-99. Preservatives seem necessary to 
Normandy saltless butter, 5800-1, 5835, 
system at fault, 5836, 

Preservatives should not be «requisite for 
butter from field-drawn milk, Lough, 6629. 


68¢ 2. BuTteER: Admixture : 


Very intimate, Sandes, 95, 96. 

Exclusive use of Normandy system not known 
of, Dale, 268. 

Before salt, after expression of butter-milk, 
Shanahan, 352-56. 

By whom, ywnknown, save as by dairy-farmer 
in one instance, Weldcams, 2115. 


 68¢3. Burrer, Australasian : 


Australian butter not preservatised, H7l/, 
2475-77. 

Up to 1899 Australian butters found to be 
invariably preservatised, Richmond, 5692- 
93; when two good saleable butters were 
found free, 5694-96, 5736-37, 5740, but with 
salt, 5738, some 2 or 3 per cent., 5739, 
and no absolute necessity for preservatives 
inferred therefrom, 5697. Quantity in such 
butters. reduced of: late, 5698, from 1 to 
3 per cent., 5699, without known change 
of mode of transit 57CO-1 


— 
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68. PRESERVATIVES, USE OF —continued. 


68g 3. 


68g 6. 


68¢2 7. 


48¢ 8. 


Butter, Australasian—continued. 

Preservatives added to New Zealand butter to 
aid keeping after defrosting, Cameron,6171; 
but not universal, 6172, on account of recent 
action over here. Finest butter is preser- 
vatised slightly, 6173. Preservative very 
exactly blended with butter, 6184. Not 
likely to be added to milk by farmers be- 
cause unnecessary, 6186-96. Preservatives 
facilitate New Zealand butter trade, 6203, 
essential to keeping the butter in the finest 
condition, 6204, but the trade not absolutely 
dependent on their use, 6205, though with- 
out them quality and price would decline, 
6206. One-half per cent. of preservatives 
for butter quite enough, 6234-40, and satis- 
faction would be felt at any limit laid down, 
6241-42. New Zealand Government have 
legislated as to preservatives, reserving the 
right to prohibit them if need be, 6246, 

Experiments made by New Zealand Govern- 
ment to determine results of adding pre- 
servatives to butter, Cameron, 6174; and 

per cent. of preservative found bene- 
ficial for keeping butter, 3 per cent. of salt 
being also added, 6175-81, 6274, and pre- 
servative being boracic acid and borax, 
6182, for ease of application, 6183, in 
powdered form, 6184. Evidencein a report 
of Mr. Sorensen when Chief Commissioner 
of New Zealand, Department of Agriculture, 
against use of preservatives in butter, 
6252-69. Only one churning used for the 
experiment, 6270-73. Further experiments 
have been made, 6275-78, 6308-9, Con- 
ditions of uncleanliness obtain still in New 
Zealand dairy farms, but these not held to 
vitiate the results of the above experiment, 
6279-89. 

Preservatives first used experimentally in a 
few tons of New Zealand butter, Sorensen, 
6995, commercially nothing was gained by 
wing them, 6996, but one or two boxes 
were reported to be very fine, 6997-98. Use 
given up, as expensive, 6999, and London 
agents quite satisfied, 7001. Opinion was 
divided in New Zealand a few years back 
as to preservatives, 7001. Of circularised 
factories, 60 per cent, deemed them to be 
unnecessary or useless, and only 20 per cent. 
were in favour of their moderate use, 7002. 
Some of latter, largest exporters in the 
colony, 7003, and advocated only 4 per cent., 
7004; 4+ to 4 at the very outside, 7005. 
At the time witness left the colony, {rds of 
butter reaching England was not preserva- 
tised, 7006-7. Present condition of affairs 
not known, 7008, 7129, but reason to think 
increase of use since leaving, 7009. No 
doubt some pressure has been exerted, 
7010-12. 

Experiments made with preservatives, as 
chief dairy expert for New Zealand Govern- 
ment, Sorensen, 7013, shewing slightly 
greater keeping power of chemically treated 
butter, 7014, the flavour being better pre- 
served, 7015, $ per cent. being the amount 
admixed, larger quantity flavouring the 
butter, 7016, giving it a saline taste, 7017. 
Experiments left witness unconvinced as to 
desirability of preservatives, 7018-21, 


*4, BUTTER: Brittany : 


Requisite unless used rapidly, Z'rengrouse, 634, 


Butter : Canadian : 

Sent without preservatives, Rz/ey, 819, 839. 

Boracic acid advised but not universally used, 
Clement, 1506-7, 1552-53. 


Burrer : Character : 
Never analysed, Sandes, 83. Only one kind 
used, 100-101. Boracic acid, 102. 


Burrer: Colonial : 
Average quantity 4 per cent., Clement, 1536. 


ButzgER : Complaints : 
Unknown, Sandes, 87.'/ 
None known of, Dale, 255, 


68. PRESERVATIVES, USE OF —continued. 
68¢ 9. BurrER : Consumption : 


Used for years, Hudson, 500. 


68¢ 10. Burrrer: Danish : 


Not aware of, Kellztt, 45, 49. 

Used, or butter would not keep, Sandes, 117- 
19, Lovell, 717, 771. 

Winked at, Sandes, 117-19. 

Not advocated by Danish instructors, Sandes,. 
120. 


' Prohibited, Dale, 247, Shanahan, 357-59. - 


In England not known, Dale, 316-17. 3 

a gs has. not affected trade, Shanahan, 
357-59. 

Believed not to contain any, 7’rengrouse, 630,. 
654, Boseley, 1031, 1034-35. 

Obviated by short voyage, 7'rengrouse, 682. 

Only salt used, 7rengrowse, 686-87. 

Not requisite, 7’rengrouse, 688. 

Not always used, Loved, 718. 

One-half per cent. wherever possible, Zovell, 
752-53. 

Claims not to use, Clement, 1514. 

Accepted as containing none, Davidson, 1594, 

Believed to be used, Davidson, 1595-96. 

Butter unpreservatised, Bannester, 3535. 

Butter unpreservatised. now asa matter of 
protection against Irish competition. Bora- 
cised until recently, De Hazles, 3986-99. 

Preservatives not used in Danish butter, that 
is, in one-half"of total foreign butter trade 
of England, Faber, 4317. 

Butter in Denmark preservatised to a small 
extent only, prior to prohibition of preser-- 
vatives, aber, 4219-20, and then only by 
boron base preservative, 4263-65, Most 
butter is salted to some extent, 4221, Some 
sent not salted, some 4 per cent., but most 
about 1 per cent., 4222. Pasteurised butter’ 
adjudged the best, 4309-11. 

Free from preservatives, and practically also- 
from salt, Hehner, 5600-1. 


68¢ 11. Butrrer : Detection : 


One per cent. detectable, Hudson, 497-98, 500.. 


68¢ 12. Burrer: Irish : 


Not always used, Dale, 274. 
- Not needed if consumption were rapid, 7ren- 
grouse, 690-91, 


Enable butter made on old methods to be e 


successfully marketed, Lovell, 747, 
Extensively used, Avley, 820, 


Seldom used in butter sent to Cork, Dunn, 


3013, 3014. 

Used in factory butter, Dunn, 3013, 3015. 

Generally soluble borate of soda, Dunn, 3013,. — 
3051. 


\ 


Quantity advised to traders is 1 lb, per 112. y 
Ibs. of butter, Dunn, 3014. ia 
Nothing in quality to necessitate, Dunn, 
a" 


3023. 


Frequently mixed with salt first, 1 lb, to 100: — 


lbs. of butter, Dunn, 3051-53. 


Irish fresh butter trade depends entirely on. ‘ 


preservatives, Gibson, 6312-13, and these 
necessary for Irish salt butter also, 6314. _ 


All butter controlled by witness is preserva- 


tised, 6328, 6373. Trade will require — 
preservatives until defects inpresent system. — 
are righted and butteris no longer required 
to keep as now, 6361, 6385, 6390-92, 6395- _ 
96. Nocomplaints of preservatised butter, — 
6374-75, but complaints of unpreservatised. — 
butter, 6376. a 
Preservative in Irish saltless butter, 1 Ib. to— 
112 lbs., Gibson, 6328, 6377, analysing out. 
to 0°8 per cent., and quite sufficient, 6329, 
6378, 6400 ; 3 lbs. of salt added makes a- 
salt butter, 6330, Use of preservatives im. 
buttera gees of rapidity of consumption,. 
6350, onsignees of witness know of. 
preservative in butter, and private clients: 
demand it, 6351.. Borax and boracic acid 
the base of all the preservatives used, 6357. 
Preservatives will remain requisite till: 
present defects of manufacture and the 
necessity for storage are removed, 6394-99. _ 
Conditions of housing of cattle in Ireland — 
more favourable to prohibition of preser 
yatives than in Denmark, Lough, 6656-58.. — 
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68. PRESERVATIVES, USE OF —continued, 
68g 13. Burren’: French : 


In all, Boseley, 957, 973-74, 976, 1013-16, 


68g 14. Burrer : Normandy : 


On soaked wrappers, Dade, 266. 

Wrappers and added preservatives, Dale, 267. 
One-half per cent. used, Lovell, 762-63. 
Salt or preservative used, Bannister, 3544-45 


68h, CrpER. 


3017. 


American, of low alcoholic strength, and bad 


keeping quality, contains salicylic acid ; 
some also glycerine, Voeleker, 1655-58. 


Ten grains of salicylic acid per bottle harm- 


less, Bond, 3117. 


Salicylic acid may be used ; it requires a pre- 


servative, Bannister, 3665. 


Cider and perry need no preservative ; none 


used by witness, but sulphur burned. in 
vessels, Radeliffe-Cooke, 6576, 6604; and 
vessels kept clean, 6605-6 ; and skim milk 
used for thickening purposes, 6576. Sul- 


_phur fumigation destroys germs and slightly 


retards fermentation, 6577, 6609-10. Many 
makers use preservatives, 6578 ; nearly all 
being preparations of borax or salicylic acid, 
6579; which are put in at any stage of 
manufacture to stop fermentation ; sugar of 
boron being one kind, used also in mineral 
waters and non-alcoholic beverages, 6580. 
Sugar of boron used also in brewing. 
“ Cynin” also used in cider ; it consists of a 
solution of salicylic acid and borax in 
glycerine ; experiment showed it an excel- 
lent preservative, 6581; but the cider kept 
by its use was not matured, and the contro] 
unpreservatised cider had been lying about 
unheeded. Another cider preservative, 
“Walter Gregory’s powder,” consists of 
salicylic acid and a small quantity of red 
oxide of iron, 6582. Formalin seldom used 
in cider. “K.M.S.” not analysed. Anti- 
ferments are used to make bad cider good. 
“ Hawkes’ Anti-ferment” of a different 
class. Formalin used for brewing and 
mineral waters. “ Hawkes’ Cider Restorer” 
used for decomposed, ropy and unhealthy 
cider, 6585. Cidernot often fortified, 6587-88. 
Preservative advertisements known of are 
from Somerset and Devon, 6589 ; handed 
in, 6603. Nothing known of the use of 

reservatives in French cider, 6591-92. 
Pe stivatives are substitutes for cleanliness, 
and induce carelessness, 6593. Public pro- 
bably know of their use, 6594. Certain 
firms advertise no chemicals as used, 6595, 
6599-6601, and then use them, 6596-97. 
Declaration of preservatives should be made 
by label on the bottles or vessels, 6598-99. 
No objection to sulphur sterilisation of 
vessels, 6606. Would not use boracic acid 
or formalin, 6607 ; they stop fermentation, 
cider never reaches maturity, and they are 
harmful, 6608. If preservatives permitted 
no reason why present non-users should use 
them, 6611-12 ; and prohibition would affect 
only the dishonest trader, 6613. 


Preservatives in cider used by best makers in 


small quantity, Symons, 7264-65. Salicylic 
acid, saccharin, sulphite of lime or soda 
used, 7266; the saccharin being soluble, 
7267 ; a product of coal tar, 7268-69 ; identi- 
cal with “Tigress Brand” of saccharin, 
7270-72. Preservatives good in small quan- 
tity to arrest viscous fermentation, 7273-77. 
Has used preservatives hitherto under 
certain conditions, 7278-80. They should 
not be prohibited but limited, 7281 ; as to 
quantity, 7282-84. Salicylic acid not always 
used, and only asmall quantity at any time ; 
a standard should be fixed, 7285 ; not more 


‘than 4 to 1 oz. of salicylic acid per 116 


gallons, 7286-87 ; and } to { oz. of saccharin 
7288. Beer showing incipient taint would 
be beyond the aid of saccharin, 7289; as 
also would cider. Preservatives should be 
used from one to three months before public 
get the cider. Salicylic acid held in Court 
to do more good than harm as used in cider, 
7290. Only best makers should be allowed 


68. PRESERVATIVES, USE OF—continued 


68h. CrpER—continued. le 

to use it, 7291-92. Too much preservative 
might be harmful, 7305. From 1 to 2 oz. of 
soda would be used per pipe, 7306. About 3 
moreusedin America, 7307-9, andin Germany 
saccharin and salicylic acid used largely, 
7310, about 4 more than above suggested 
standards, 7311. Has never used as much as 
Germans or Americans, 7312. A witness 
holding that preservatives are not needed in 
cider, notone havinga great experience, 7293. 
Pure cultures can be obtained for been 
manufacture, 7294-99. Has isolated pure 
yeast from apple pulp, 7300, and has iden- 
tified the organisms concerned in cider 
manufacture, 7301. here are many kinds 
of germs, yielding differing result, <A 
constant germ might obviate need for pre- 
servatives in cider, 7302-4. Cleanliness no 
substitute for preservatives, 7313. Diffi- 
cult to exclude such bacilli in cider-making 
as to obviate use of preservatives, with a 
weak percentage of spirit, 7314-17. Sick 
cider would not be salicylised, 7318, but 
with indications of going wrong the acid 
would be added as a preservative, 7319-23. 
Such indications are exceptional, 7326. 
Pasteurising does not work well, 7324. It 
causes insipidity. It is practised in France 
and Germany, 7325. Too late to pasteurise 
cider quite ready for consumption. Preser- 
vatives in cider not universally advocated, 
but honest traders should be permitted to 
use a small quantity in case of necessity, 
7327, 7335. Cider industry very ancient, 
7328, but progressive, 7329-30. Perfection 
of keeping cider probably attained, 7331, 
and knowledge has followed experience, 
7332, by the aid of bacteriology, 7333, 7335. 
Difficult to say if manufacture of cider has 
improved, 7334. 


68} 1. CREAM : 

Not known to be used, Dale, 338. 

Necessary to keep cream a day in summer, 
Hudson, 515. 

In jugs issued by Aylesbury Dairy Co. used 
tobe preservatised ; practicestopped, Boseley, 
981, 1017, 1036, Richmond, 5667-72, Hat- 
tersley, 5789, 5791. ! 

None used in Aylesbury Dairy Co.’s clotted 
cream, Boseley, 982-83. 

Needed if clotted cream is to keep more than 
two days in summer, Boseley, 984. 

Needed for small vendors but not by large 
companies, Boseley, 1039. 

Powdered borax applied, and not always 
intimately mixed, thus tending to vitiate 
analyses, Walford, 1901-6. 

Boracic acid largely used, Hand ford, 2278-80. 

Boracic acid and. salicylic acid found, H7//, 
2362-64, 2385 ; from 24 to 42 grains of boracic 
acid per lb., H2d/, 2367. 

If found at top of jars substance not properly 
treated, Bell, 2829. 

Not needed in, Bel/, 2830, 2837, 2839; Cassal, 
3804, 3819. 

Admixed in a little milk, and well stirred in, 
McCracken, 2864, 2868. 

All preservatised at Dunragit, McCracken, 
2853, 2865-67. . 

Wouldnot keepwell without them, I/cCracken, 
2869. 

Boracie acid found from 0°104 to 0°291 per 
cent. of boron-trioxide, Cassal, 3816. 

Medical men hold preservatives in cream to 
be dangerous, Cassal, 8820. 

Trade would cease if preservatives were pro- 
hibited, De Havles, 3984, 4033. 

All London potted cream preservatised, De 
Hales, 3985. ; 

Cream samples found to contain boracic acid 
as a borate, 17 to 38 grains per pint W C. 
Williams, 5164-65, both potted and bottled, 
5166. One sample unfit for use, 5167-68, 
and deemed to be injurious to health, 
5325. Potted samples from grocers, 5221, 
who require the preservative to keep the 
cream, 5122-26, more than the dairyman, 
5127-31. 
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68, PRESERVATIVES, USE OF—continued. 


68j 1. CREAM—continued. 

Nearly always boric compounds, Hehner, 
5584. 

Cream as sold by milkmen rarely preservatised, 
Hehner, 5576, 5581. Cream from grocers 
almost always preservatised, 5582-83, always 
boric compounds, in many cases 56 grains 
per lb., 5584. Grocers’ trade in cream calls 
for preservatives, 5585-88, and induces them 
to use them, 5589-91, and mislead the 
public as to keeping quality of cream, 
5592, 

Cream preservatised by formalin, borax, 
boracic acid, and saccharated lime (called 
“viscogen”) which retards curdling -and 
evidence of sourness and is an alkali, 
Richmond, 5659-64, “Special Cream Com- 
pound” used, a borax-boracic acid-saccharin 
mixture, 5664-66. Aylesbury Dairy Co. 
used to use 0°2 per cent. of boracic acid in 
cream, 5667, not now, 5668, it was objected 
to and found to be unnecessary, 5669. No 
preservative used now at all, 5670-72. 

Cream collected by Aylesbury Dairy Co. in 
London except one supply from Sussex, 
Hattersley, 5787-88. No preservative used, 
5789, even in clotted cream, 5791, also made 
in London, 5792. Only one verbal and one 
letter of complaint of cream per 2,000 and 
20,000 quarts respectively, 5790, and less 
frequent relatively than as to milk, 5872- 
78. No preservative required for Devon- 
shire clotted cream sent to London, 5793. 
Clotted cream keeps longer than ordinary 
cream, 5794-95. Grocers sell cream because 
they can preservatise it, 5854-56. 

Cream has been sold without any preserva- 
tive, Lough, 6688-89. 

Cream not much used in children’s hospitals, 
Still, 6803. Used chiefly for marasmus, 
6,804. Same objections apply as to preser- 
vatives as in the case of milk, 6805. 

Cream more commonly preservatised than 
milk, Hope, 6834, and sold both by dairy- 
men and grocers, 6836. Preservatives not 
necessary, 6835, and not approved by 
medical authorities, 6837. 

Cream needs no preservatives if traded by 


proper channels, Sorensen, 7116-17, daily,’ 


7119-20. The grocery trade has made them 
requisite, 7118. None used in Copenhagen, 
7120, with extremes of temperature, 7121- 
22, and cream travelling three to five hours, 
7123-24. From 140 to 150 grains of boracic 
acid found per gallon of cream taken hap- 
hazard in Manchester, 7141-45. 


68} 2. Cream: Admixture : 
Often all at top of jar, Voelcker, 1642. 


68k. CREAMERIES : ; 

Long used at Dunragit, 1/ceCracken, 2852. 

Butter demands a preservative, Bannister, 
3536-37 ; without preservative it goes off 
quickly ; much used, 3538-39 ; not neces- 
sary in butter for quick consumption, 3540 ; 
necessity not universal, even in creamery 
butter, 3541-43. 

Nearly all the Irish creameries use preserva- 
tives in summer, 662]. Only butter made 


Lough, 6622. Preservatives not essential 


to creamery industry. They are asked for, 
but less quantity than used would suffice. 
No complaints made of use of preservatives, 
6625. Use of preservatives deprecated in 
agricultural products, 6659. They would be 
quite unnecessary in a few years in creame- 
ries with proper organisation, 6660. Pre- 
sumably preservatives in butter would be 
harmful, 6668. They should be done away 
with, and are being got rid of in witness’s 
creameries, 6676. Borax chiefly used, 6681. 


68]. Datry Propucts : 

Milk, cream, butter, and condensed milk most 
frequently treated with borax, boracic acid, 
and formalin; very occasionally with salicylic 
acid, nitrates, and sulphites, Bose/ey, 
951-52. 

Not needed, Long, 4571,/4577-78. 


68. PRESERVATIVES, USE OF—continued. 


681. Darry Propucts—contimued., 

Used promiscuously, 56 grains per gallon 
known, and 1-20th oz. per gallon, Long, 
4579-81. ‘ 

Use opposed by the Central Chamber of 
Agriculture, by formal resolution, Car- 
rington Smith, 4410-11, 4487. Preserva- 
tives advertised at Islington dairy show, 
4540-44. List of preservatives handed in, 
4544-47, (App. No. 11). Preservatives held 
to be seldom used by farmers, but often by 
dealers, 4549. 

Unnecessary and undesirable, and a cloak for 
dirt, Kaye, 5448-51, 5519-20. 

Not used by Aylesbury Dairy Company, save 
in some imported butter sold by them, 
Richmond, 5641-42. 

Commonly used, /%sher, 4717. 


68m. Fruits, BoTrLeD : ‘ 
Not used by Messrs. Keiller, Boseley, 1062. 


68n. GRocERY TRADE: ; d 
Salt, saltpetre, sugar, oil, vinegar, and 
glucose mostly used, Copeman, 1169-70. 


680. HAMS: 
Dusting by, and packing in, alone known, 
Kellitt, 26. 
One lb. needed per ewt., Gregson, 924. 
None detected on Danish hams, Kel/itt 
69-72. 


68p. JAMS: 

In some 50 per cent. of makes, Boseley, 968. 
None in fruit for jam, Boseley, 969-70 
None by Messrs. Keiller, Doseley, 1143. 
Messrs. Keiller would like to use them, 
Boseley, 1144. Needed for large quantities 
of jam, as made, if required to be kept 
several months, unless it be cooked to 
stiffness, Boseley, 1084-85. 

Sugar used, Copeman, 1231. 7 

Preservatives not known to be used in pre- 
served fruits and jams; not used by 
Crosse and Blaskwall Blackwell, 4863-64, 
4871, 4875, and quite unnecessary, 4865, 
4872, 4918-19. None used in jam pulp, 
4866-67. Jam from imported pulp only as 
regards apricot made by Crosse and Black- 
well, 4905-7, and believed to be free from 
preservative, 4908-9, which would flavour 
the pulp, 4910-13. No preservative needed 
in any pulp, 4914-17. Preservatives do 
not cheapen jam, 4920-22. 

Jam found to contain salicylic acid from } to 
44 grains per lb., W. C. Wallcams, 5180. 
Bottled fruits and some jams found free 
from preservatives, which seem not to be 
needed in large, clean fruits, 5181, as 
opposed to small and easily damaged fruit, 
5182. Noproceedings taken, 5183. Difti- 
culty apart from preservatives thought of as 
to small fruit jams, 5184, but not upheld if 
makers do really get on without them ; 
4% grains per lb. in any case too much, 
5185. Use not decreasing, 5264-67. 
Quality of fruit a prime factor, gud pre- 
servatives, 5268-71. 
round salicylic acid not requisite, 5272, 
and used, where used, often without 
thought, 5273, and its 


mould spores, 5326-30. Imported pulps 
seldom preservatised ; preservative un- 
necessary, 5331-35. 


68q. MARGARINE : 


Borax and boracie acid used, Lovell, 806; . 
Clement, 


sometimes in summer 
1522-25. 

In Birmingham 84 
tained boracic acid, Z/7ll, 2849-50, 2385, 
2388. 

Used at Dunragit, McCracken, 2853. Neces- 
sary in trade of to-day, McCracken, 2857. 
Dutch method of milkless and unpreserva 
tised manufacture not known, McCracken 
2891-98. Quantity needed about’ 3 per 
cent., WeCracken, 2929-30. 


only, 


ne 


. 
_ 


a ee ee ee ee eS 


With proper care all — 


igh a rohibition would — 
not injure legitimate trade, 5274. One un- — 
preservatised sample of jam contained © 


per cent. of samples con- _ 
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PRESERVATIVES, USE OF—continued. 
68q. MARGARINE—continued. 


Margarine samples nearly all contained borax 
or boracic acid, W. C. Williams, 5172, 
5251-54. Mostly sold as butter, 5173-74, 
and much used in cooking ; usually some 
20 grains per Ib., 5175. Service of boracic 
acid or its necessity doubted, 5255-61, 
5263, but trade seem to regard it as 
necessary, 5262. 

No necessity, Hehner, 5599, 5603-4. 


68r. Meat Foon: 


In Birmingham in 64 per cent. of samples 
examined boracic acid from 10 to 45 grains 
per lb. found, Hill, 2352-53, 2385, 2410-14 ; 
acid generally intimately distributed, 
geoene 3 taste would reveal its presence, 
2361. 

In imported American meat, Boyce, 2743. 

Found in meat and tripe, Kaye, 5444. 

Cow carcases known to be dredged all over, 
Kaye, 5462. 


6881. Minx: 


3017. 


Perhaps in 50 per cent. of London milk 
supplies, Boseley, 956. 

None by Aylesbury Dairy Company, Boseley, 
1017, 1019. 

Boracic acid most general, Voelcker, 1639, 
1643. Salicylic acid formerly used; not 
now found, Voelcker, 1648. Boracic acid 
and formalin most commonly used, Steven- 
son, 4804. 

Formalin and boron base preservatives mostly 
used, De Havles, 3930-31. 

Formalin never yet found, Voelcker, 1643. 

A serious question, Walford, 1927. 

Should be allowed guardedly in summer, 
Vasey, 2047-51. 

In 9 per cent. of samples examined in Birming- 
ham, from 1896 to 1899, boracic acid and 
formaldehyde being in question, H7i/, 2332, 
2385, 2461-63. 

In 2 per cent. of samples from farmers, H771/, 
2341. 

Most frequent in summer, //727/, 2343, 2389-93. 

Same sample contained boracic acid and 
formic aldehyde, H7//, 2381-82. 

Old milks naturally would be preservatised, 
FTill, 2401-8. 

Lower classes most likely to get such milk, 
Hill, 2450. 

Disapproved of by Society of Medical Officers 
of Health, Hed/, 2522. 

Should be effected soon after milk drawn, 
Annett, 2681. 

At time of milking, Rideal, 3697; Foulerton, 
4050-57. 

No known difficulty in way of adding at 
time of milking. It is done by some, and 
might be done by all, Rideal, 3700. 

Habitual by some farmers and dealers in 
Hants in summer, Brierley, 3188, 3236-38. 

Often present though not found, Robinson, 
3307. 

Dover milk largely free from, and Broadstairs 
milk said to be preservatised, Rodznson, 
3308-9. 

Not approved, Blyth, 3447. 

May be partial, and still indiscriminate, 
Bannister, 3631-33. 

Should not be permitted for relief of small 
vendor, an undesirable milk seller, Cassa/, 
3805. 

Substances chiefly used are drugs, boracic acid, 
borax mixtures, or solutions, salicylic acid, 
formaldehyde ;.in some cases benzoic acid, 

robably as benzoate of soda, and boro- 
Heorids. All are foreign ingredients, and 
are liable to be added in needless quantity, 
Cassal, 3812. ; 

Distance a factor, De Hazles, 3926-27, 3948-49, 
4004-9. 

Largely used in London, and present trade 
demands preservative, De Hazles, 3923-25, 
3928-29. 

Lesser of two evils, De Hazles, 4031. 

Should not be preservatised, W. C. Welliams, 
5220. 

Largely used in summer, but not in winter, 
Kaye, 5444-46. 


68. PRESERVATIVES, USE OF —continued. 
68s 1. MitK—continued. 


Samples largely free, though both formalin 
and borates found, as regards country milk, 
Hehmer, 5576-79. 

Better than sour milk, Hutchison, 6720-21, or 
bad food, 6749-50, especially milk, 6751-52. 


68s 2, Mrixk : Admixture: 


68s. 


68s. 


68s. 


68s. 


68s. 


68s. 


3. 


4. 


Quantity may vary in different samples, 
Voelcker, 1640-41, 1671 

betel repeatedly added, haphazard, Voelcker,, 
1672-75. 

By whom unknown, save as by dairy-farmer 
in one instance, Williams, 2115. 

No precise method, Wedliams, 2119. 

May be repeated, W7l/iams, 2120. 

Preservative added to a little milk, then 
intimately mixed with bulk, McCracken, 
2862-63. 

Not used by farmers supplying Dunragit 
creameries, MeCracken, 2877-79, 2925-27 
Systematic, at Dunragit creameries, as each 
can is ready to go out, McCracken, 2937. 

Repeated oft-times, Brierley, 3183-87. 

Should not be left to consumer, Rideal, 3777. 

Should be used immediately after milking, 
Annett, 2681 ; Foulerton, 4050-57 ; at time 
of milking, Rrdeal, 3697 3700. 

Nothing to prevent consumers adding pre- 
servatives to milk, but practice not known, 
and to be deprecated, Youlerton, 4174-81. 

Repeatedly made, though this denied, Long, 
4604-12. 


Mirx : Adulteration : 
Common in preservatised milk, Voelcker, 1652, 


Mixx : Complaints : 


None made to Dunragit Creameries, Je 
Cracken, 2880. 


5. Miztx : Condensed : 


Australian sample contained half per cent. of 
boracic acid, Voelcker, 1645-51, 1677-81. 

Not requisite, Voelcker, 1651. 

Found to contain boric compounds, Cameron, 
2528. 


3. Mitxk : Creamery Milk : 


Noneused prior to reaching creamery, Sanders, 
124. 


. Mitx: Dangerous : 


Unnecessarily so, Jones, 1309, 1362, 1365. 

Milk of bad-keeping quality enabled to be 
sold as good milk, Voelcker, 1715. 

Might be distinctly so, if amount useful 
Fadyean, 1752. 


. Mrtx : Objectionable : 


On ground of injury to health, but no case of 
injury known as regards preservatised dairy 
produce, Carrington Smith, 45538, 4561-64. 

Not known to witness that preservatised milk 
cannot be used for butter-scotch, W. C. 
Williams, 5243-45, 5248-50, 


68t. PERRY : 


Needs no preservative, Radeliffe-Cooke, 6576, 
6604. : 


68v. PorT: 


Borie compound found, Cameron, 2528. 


68w. SHERRY : 


One sample salicylised, H2d/, 2364 ; Brierley, 
3191-96. 


68x. TEMPERANCE DRINKS : 


‘Not by Crosse and Blackwell in lemon squash 
or lime juice, Blackwell, 4884-85. They 
would be convenient in the latter to 
prevent moulding, 4886, and are no doubt 
largely used, 4887-88. 

Temperance drinks found ‘to contain much 
salicylic acid, W. C. Willkams, 5186. 
Lime juice cordial found to contain from 
20 to 108 grains per gallon ; none is needed, 
5187. The acid stops fermentation, 5188. 
Salicylic acid and formalin, and salicylic 
acid and boracie acid found in samples, 
5189. Unsweetened lime juice, but no 
sweetened lime juice cordial found unpre- 
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68. PRESERVATIVES, USE OF—continued. 


68x. TEMPERANCE DRINKS—continued. 
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68. PRESERVATIVES, USE OF—continued. 
68z 3. Sauicytic Acip: J am—continued. 


servatised. In lemon squash 50, in ginger 
wine 118, in raspberry wine 133, in orange 
wine 106, and in black currant wine 140 
grains of ’ salicylic acid per gatlon, 5190-92, 
and the acid found in herbal ale, 5277, all 
really non-alcoholic wines, 5193, 5285- 88. 
Proceedings: failed in cases where taken i in 
Liverpool, 5193, because of medical evi- 
dence in fayour of use of the preservative, 
5194-95, and of evidence of manufacturers 
as to fruit used, but amounts recorded are 
above all. requirements, 5195. Children 
‘principal consumers of above beverages, 
5278-80, who might thus get large quan- 
tities of salicylic acid, 5281-84, 5308-11. 


68y. VINEGAR : 


Boracic acid found in Birmingham, Hill, 
2362-64, 2385. In malt vinegar 14 grains 
of boracic acid found per gallon, 2367. 


68z 1. Saticytic Acrp : Beverages : 


Exciuded by reason of hurt to trade by its 
known inclusion, Vasey, 1986. 
Found in temperance drinks, tc 

mentation, blyth, 3460. 

May be used i in cider, Bannister, 3665. 

Used in wines, and liquids of weak alcoholic 
strength, desired to be clear, Bannister, 
3558. 

Proceedings taken for use in lager beer and 
orange wine, Bannister, 3559. 

Found in wines, in port wine in varying 
quantities, up to 3°15 grains per gallon, 

~ Cassal, 3822. “It isa foreign ingredient, 
3823-24. ' In sherry, 16. grain per gallon 
found. Large amounts found in so called 
British wines, 3824. An amount like 0°7 
grain would have little preservative effect 
on port ; would probably be present as the 
‘result of blending, 3825. Cheaper wines 
most preservatised. Has found 26°6 grains 
per gallon in orange wine, 11°55 grains in 
British sherry, 4 grains in black currant 
wine. Prosecution, that failed, in case of 
orange wine, 3826. Found in beer occasion- 
ally ; 7 grains per gallon in bottled beer, 
4°76" grains in Pilsener beer, 3827. Not 
many samples of beer examined, 3828. In 
lime juice 70 grains per gallon found, 3829. 
Some-lime juice found free from it, 3830, 
and unnecessity hence inferred, 3831. 

Found chiefly in lighter kinds of wine, in- 
cluding British wines, with some prosecu- 
tions, and in light beers, Corjield, 5072. 

Found, 150 grains to a gallon of wine, Hope, 
6923 ; some 19 grains per pint, 6924. This 
would, with other such things, upset child- 
ren, 6925, but is not a serlous matter of 
itself, 6927-28. British wines in question, 
6926. 

British wine found to contain 150 grains, 
Hope, 6842, 6923. 

(See also under Beer.) 


rrest fer- 


Sanicytic Acip: Food: Use: 

Not increasing, Vasey, 2042. 

Never found in butter. Hdl, 2351. 
Poisoning by use not known, Hl 2416-17. 
Indiscriminate, not advocated Bond, 3112. 
Found in a variety of articles, Cassal, 38 16. 
Objection to indiscriminate use, Stevenson, 

4824-25, 
Studied, Corfield, 5071. 
Common, Stzd/, 6808. 


68z 3. Sattcyitic Acip: Jam: 


Chief preservative, Boseley, 968 ; amount, 
4 oz. to one cwt., or 7300, Boseley, 968 ; 
5 milligrammes to 1 lb. of jam, Boseley, 
1089-91 ; boiled with jam, and intimately 
mixed, Boselen 7, 1087-88, 1092 ; used, of ne- 
cessity, in pulps, Boseley, 1092 ; salicylised 
jam does not go bad, Boseley, 1093-95 ; ; jam- 
makers’ preservative ; a good anti-fermen: 
tativ2, Bosele, ey, 986- 88, 

In straw "berry j jam, 33 grains per lb., Voelcker, 
1661 ; presence Y deka tat Voelcker, 
1662-63 1670 ; covers imperfections, Voele 


68z 4. 


ker, 1664, 1706 ; not necessary in well made 
jam or fruit pulp, Voelcker, 1664, 1704, 1706. 

Found i in Birmingham, /77l/, 2362-64, 2385, 

Two grains per lb. harmless, but ‘efficient, 
Bond, 3113-15. 

Jam unequally preservatised with salicylic 
acid ; some has none, and some ten times 
that of others containing the acid, Hope, 
6843. None necessary, 6844, Manufactu- 
rers probably ignorantly reckless, 6845.. 


Saticyzic AcrtD: Wine: — 

Ten grains of salicylic acid per hr, harmless, 
Bond, 3116. 

Preservatives not necessary, and used only 
since 1875, Brverley, 3259-61. 

Benzoic acid found, Cassal, 3816. 

Preservatives, other than brandy, unnecessary 
in wines imported to this country, Gilbey, 
4361, 4371, 4380. Salicylic acid heard of 
years ago in cheap Spanish wine, 4362 
Tarragona, 4369 ; and known in wine pro- 
-dueing countries, 4363 ; really in inferior” 
wines, 4364. It is a preservative, and 
reduces the amount of spirit required, 4365 ; 
arrests fermentation, and is easily detect. 
able, 4366-71. . Not known in this country, 
4366- 67, 4371- 75, 4379, 4392, 4404. Light 
Por tuguese wines not likely to be imported, 
unless fortified or preservatised, 4376 ; and 
not known to be imported, 4377-78. “St. 
Julien,” made on banks of Thames, ex- 
tremely likely to contain salicylic acid, 
4381-86. Mineral acids in wine not known, f 
4405-6. 


69. PRICE: 
69a. BACON : 


69b. BUTTER: 


69c. BUTTER: 


69d. Burrer: Brittany 

Commands highest price, 7’rengrouse, 698. 

69e. Burrer: Danish: 

Lessened if kept over a week, Shanahan, 
379-80. 

Relatively high, 7'rengrouwse, 697. - 

Commands good, Feley, 843-44; Hehner, 5602. 

Best, Clement, 1513. ‘ 

Unpreservatised, fetches a higher price than 
preservatised French butter, Zong, 4629-42, 
4672-76. 

69f. Burrer: Irish: 

Commands good price, some butter bein - 
preservatiséd, Grbson, 6354-55. 

Price of Irish winter butter higher than bests 
Danish, Gibson, 6326, 6404; some of the 
former being salted, and some clin 
6327. , 

69g. MILK : 


Price of Canadian bacon the inducement to 
buy it, but English curing of bacon greatly 
on the i increase, Harris, 5981-85. American 
bacon goes mostly to poorer districts, 6018. 
Price of bacon, if borax prohibited, would “| 
only be affected as mode Of carriage increased 
in cost, 6028-33. If America and Canada 
charged English prices they would sell no 
bacon, 6034. 


























If better, dairying would grow, Mcladyean, 
Tie 


Australasian : 

Price of New Zealand butter cheaper than — 
Danish butter, Cameron, 6168, and butter 
coming over unpreservatised sold cheap 
than preservatised butter, 6207-10. 


Would not be raised by prohibition of bora 4 
cised preservatisation, McHadyean, 1773. 
If better, dairying would grow, ‘Mc Padyean 
1774 

Of a milk, would not allow of sterilisa- 
tion, MeCracken, 2908. 

Cheapnessmay mean milk and water, Brierley,” 
38264, 
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69. PRICE—-continued. 


69h. PRESERVATIVES: Butter : 

Not affected, Sandes, 90-94. 

Regulated by use, enabling butter to keep till 
needed, Shanahan, 395-97. 

Determines time butter is kept, Shanahan, 
398. 

Does not affect the use of preservatives, 
Shanahan, 405-12. 


70. PROCEEDINGS : 


70a. Boractc Acip : 

Cream boracised 16 grains to $1b., or } per 
cent., Hudson, 509-13. 

In milk and butter, especially, subject of 
action by Glamorgan County Council, 
Welliams, 2111, 2188, 2190. 

May have stopped use of boracic preserva- 
tives, Wil&iams, 2138, 2144-45, 2221-23, 


70b. Boractc Actp: Butter. 

Would probably be taken for 1°3 per cent. 
as at Pontypool, Jones, 1311, 1320. Bench 
held 1°3 per cent. to be injurious to health, 
Jones, 1321. 

Taken for 714 grains per lb., Walford, 1842- 

e 45. 

Taken successfully in Birmingham, Hv//, 

2367-68. : 


- 70c, Boractc Actp: Milk: 
Successful in County Glamorgan, Williams, 
2130-34; and in Birmingham, H7//, 2341. 


70d. Borax : Butter : 
None known on account of excessive weight, 
Bennett, 221-26. 


70e. Borax: Ham: - 
Evidence given ie boracised ham, Prossor, 
571-72. 
Taken for 56 grains per lb. at Pontypridd, 
Williams, 2226-28, 2234, 2237-38. 


70f. ForMALIN: Dairy Products : 
Successfully taken, Boyce, 2709-10. 
Successfully taken in Liverpool for formalised 
milk, W. C. Williams, 5158, 5161 ; and un- 
successfully for salicylised temperance wine, 
5158. Use of formalin was increasing, and 
was checked by the conviction obtained, 
5159. Conviction secured because formalin 
an adulterant and deemed to be injurious 
to health, 5316-21. Injury not known, 
5322-24. No considerable account of case 
published, 5428-31. 


70g. PRESERVATIVES : 

Difficult on ground of injury to health, 
Hill, 2024-32. 

None taken in West Riding by reason of 
appointment of present Committee, Kaye, 
5443, 5463. 

Have elicited defence that preservatives as 
used are not a danger to health. Witness 
disagrees. Another defence has been their 
use as medicines; but the argument is 
absurd and the administration of drugs in 
such manner is most objectionable, Hope, 
6846. 

Ending in convictions, have been taken in a 
number of instances, Cassal, 3795; but 
necessity of proving injury to. health is a 
difficulty, 3796. Prejudice of customer not 
now found to be a difficulty as to proof, 3797- 
99. Expense of procedure is a difficulty 
with certain local authorities, 3800-1, Cer- 
tain multiple forms of statement in regard 
of contained preservative held to be neces- 
sary to satisfy the Court, 3817. 


70h. PRESERVATIVES : Butter : 
Taken by Glamorgan County Council when 
34 grains per lb., Welliams, 2129. Con- 
victions have followed proceedings by the 
Ghincil, Williams, 2135-36. 


70j. PRESERVATIVES: Milk: 
Would be taken at Newport (Mon.) when 
found, save in case of formalin, Jones, 
1405, 1408-11. : 
None instituted against Dunragit Creameries, 
McCracken, 2881. 
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70. PROCEEDINGS—continued. 


70k. PRESERVATIVES : Cider : 
Ground for such, if quantity large, Voelcker, 
1659, 


701, PRESERVATIVES : Cream : 

: Fine inflicted in case when 0°464 per cent, 
crystallised boracic acid present, Cas 
3852-54. 


71 PROHIBITION : 


7la. Benzorc Acip: 
Needed, Vasey, 2046. 


71b. Boractc Acip : 

Was followed by reduced sale, and growing 
demand for other preservatives, Jones, 
1392-94. 

Preferred to declaration, Cameron, 2579. 

In force in Austria, De Hailes, 4006, Corfield, 
5098-5100. 

Should not be allowed in multiple articles of 
diet, Stevenson, 4832-33. 

Desirable, unless proved absolutely harmless, 
in all food, Corjield, 5083-84. 


Tle. Boracte Actp: Dairy Products : 
Would curtail supply, Wellcams, 2148. 
Absolute in France as to butter, if not also 
milk, save for export, Willcams, 2218-20. 
Interests of dairy farmers not prejudiced by 
action of Glamorgan County Counci 
Wellvams, 2221, 


71d. Boractc Acip: Milk : 

Recommended by Glamorgan County Council 
Williams, 2129. 

Might in great measure be absolute if clean- 
liness assured and cold storage adopted, 
Handford, 2276, 2322. , 

Milk should not be boracised, Handford, 
2302-4, 2319. . 

Should be absolute, Mann, 2606. 

Not necessary, Bell, 2812, 2814, 2817. 

Tn force at Guy’s Hospital, Stevenson, 4798. 

Of boracic acid in milk necessary ; milk most 
largely used by children and invalids, 7’ubb- 
Thomas, 4932, 4934. 

Would object to use of boracic acid and 
borax, especially in milk, Starling, 6944. 
Would not tolerate them in milk, 6954. 

Of boracic acid in milk urged on account of 
harmfulness to children and also adults in 
ill-health, Anderson, 7189. 

Advocated by Mr. Lockwood, Womack, 7507. 


Tle. Borax: Bacon : 

Would kill foreign competition, Bennett, 178. 

Would result in attempt to cure bacon of 
poor keeping quality in Ireland, Kedlctt, 32. 

Would ruin Canadian, American, and Austra- 
lian trade, Bennett, 156-60, 166-68; Senclazr, 
936. 

Would raise prices, Bennett, 163, 165. 

Would check even continental preducts, save 
for immediate use, Bennett, 169-70. 

Would result in return to salted meat, or in 
cessation of trade, Bennett, 175. 

Would curtail trade, Gregson, 875. 

Restriction in use for packing would hamper 
transatlantic trade, unless cold chambers 
were used, Long, 4659-60, 


71f. Borax : Competition : 
Foreign would cease, Bennett, 178. 


71g. Borax: Ham ; 
Serious in absence of equally good preserva- 
tive, Kellitt, 30. 


7lh. Borax : Prices of : 
Bacon would rise, Bennett, 163, 165. 


71j. Borax anp Boracrc Acrp: Butter : 
Would result in return to salt, Z'rengrouse, 


703. 

Would seriously affect the trade, Clement, 
1527-28. 

A little might be allowed in butter, Stevenson, 
4832-33. 


In butter used in France, Hehner, 5619-22. 
Advocated by Mr. Lockwood, Womack, 7507. 
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71. PROHIBITION—continued. 71. PROHIBITION —continued. 


71k. FoRMALDEHYDE : 

Needed, Vasey, 2046 ; Hehner, 5611. 

Should be prohibited in milk, De Hazles. 
3966-70. 

Formalin should be prohibited until more is 
known of it, /vsher, 4767-68. 

Of formalin as a preservative should be 
absolute, Starling, 6940; Halliburton, 7548, 
7550, 


71]. PRESERVATIVES : 

No general action in Birmingham, A7//, 
2328-29. 

Preferred to declaration, Boyce, 2772. 

In Belgium and Germany, Boyce, 2741-42. 

Believed to exist in Austria, Boyce, 2745. 

Would seriously interfere with trade, especially 
dairy trade, and provision trade generally, 
Bannister, '3675- 76. 

Substances of a poisonous character,or having 
active character as a drug should not be 
used in food, Cassal, 3794. 

Advocated, other than common salt, but in- 
cluding ’saltpetre in prohibition, Cassal, 
3855-57. 

Of preservatives, or a “leave alone” policy the 
alternatives it limitation of maxima im- 
practicable, Moulerton, 4153-54, and the 
former inclined to as regards chemical 
preservatives, 4155-56, that 1 total prohibi- 
tion, 4157. 

Of preservatives in milk would not restrict 
supply, Long, 4572. Prohibition of pre- 
servatives should be enforced as regards 
substances the effect of which upon infants 
and invalids is not known, 4689. The effect 
should ke determined prior to use, 4703-6. 

Of preservatives should be enforced i in some 
cases, Fisher, 4727, and entirely in new 
milk, 4728, and new cream, fresh fish and 
fresh meats, 4745. No resolution passed by 
Society of Public Analysts, 4744. 

Advocated, Stevenson, 4832-33. 

Of preservatives not deemed essential if 
moderate quantities only used, Blackwell, 
4873. 

Of saltpetre and pyroligneous acid desirable, 
Corfield, 5087. 

Salicylic acid, borax, boracic acid, and abd 
prohibited in Austria, Corfield, 5098-5100. 
Drugs should be avoided —as preservatives 
in absence of knowledge as to action on the 

human economy, Coryield, 5121-22. 

Of preservatives or nothing advocated, for 
several reasons, including liability to re- 
peated dosage, Richmond, 5754, 

Preservatives objected to on principle, Dupré, 
5903, and indiscriminate admixtures of 
chemicals to food, 5904, irrespective of their 
effect, 5905. 

Preservatives should be prohibited, as injurious 
to cells of the system, Griinbawm, 6476, 
6478 ; in other substances as well as milk ; 
and including sodium sulphite, and boracic 
acid. Aseptic rather than antiseptic food 
should be aimed at, 6477. 

Advocated in food, Star: ling, 6986. 

Of preservatives advocated unless declaration 
of nature and amount be made, Poore, 
7339-40. 

Of all foreign substances as admixtures in 
food to be desired, Halleburton, 7530, 
7573-77. May be difficult but is ideal, 7578. 
Prohibition of formaldehyde should be 
absolute, 7548, 7550, also of salicylic acid, 
a dangerous drug, 7551-53. Nitrate of 
potash should be prohibited, 7576. 


7im. PRESERVATIVES: Bacon and Ham : 
Would affect producer and consumer, //wdson, 
501 


Would injure Ivish and foreign trade, Hudson, 


504, 
Enforced by France against America and 
withdrawn in 1899, Hudson, 505, 523. 


Tin. PRESERVATIVES: Butter: 
W ee affect. keeping quality of trish butter, 
le, 248 , 


Tin. PRESERVATIVES : Butter—continued. 
Wouldinjure Irish trade, Dale, 256 ; Shanahan, — 
361-62, 412; Hudson, 538, and stop it, 

Lovell, 737, 765 ; Riley, 820. 

Would injure butter trade generally, Lovell, 
764. 

In appreciable quantity at Newport (Mon.),. 
Jones, 1309. 

Should be absolute, unless stringent rules as 
to quantities made, W7l/iams, 2112, 2140, 

Desired, but deemed ‘difficult, Hehner, 5609. 

Of preservatives would be a hardship « on some 
butter makers for a long time, Lough, 6661, 
6683-84. Harmful preser vatives should not 

P 


a 7 


be used, 6664-67. 
Advocated by Mr. Lockwood, Womack, 7507. 
Would not permanently affect trade, ’ Dunn, } 
3018-21. | 
Home trade, some think, would be ‘served 
thereby, Dwnn, 3021. ‘ 
Dreaded by some, Dunn, 3022. | 





































Prices would not be long or greatly altered, 
Dunn, 3050, 3056. 

Tf enforced, Australian and Canadian butter 
would have to come frozen or in cold store, 
Dunn, 3057-58. 

Would lead to cold storage and frequent local 
demands as essentials in Ireland, Dunn, 
3059. 

Medical considerations should outweigh those: 
of trade, Dunn, 3060-61. 


7lo. PRESERVATIVES: Cream: 

Would stop the sale, Hudson, 538. . 

In appreciable quantity, at Newport (Mon.), 
Jones, 1309. 


71lp. PRESERVATIVES: Dairy Produce : 

Desired by central and associated Ctimnbats of — 
Agriculture ; motive mere guess work, 
Carrington Smith, 4487, 4554-57. 

Absolutely of preservatives i in milk and butter 
advocated by Mr. Lockwood, Womack, 
7507. 


71q. PRESERVATIVES : Meat : 
At Newport (Mon.), in appreciable uantatyg 
in prepared meats, Jones, 1309. 


Tlr. PRESERVATIVES: Milk : 
In Newport (Mon.), Jones, 1309. _. 
Should be effected, Voelcker, 1716 ; Cripps, 

1954, 1957 ; Hehner, 5608. 
Of boracic “acid, would not raise price, 
Mc Fadyean, 17 73; ; 
Would not render fresh appearance and taste 
of milk difficult of attainment, 1/cFadyean, 
1774, 
Would not seriously affect urban supplies, 
Walford, 1909-10, 1928. i 
Tn force in Austria, Fr ance, Germany, Walford, 
1929, 
No reason against in England, Walford, 
1930-31. ; 
Should as regards boron be absolute, W7 iliams,. + 
2112, 2140, 2169-70. ; 
Would affect small vendors, and might lead to — 
monopolies or co-operative associations, — 
Williams, 2245-56. é 
Absolute in New York State, W7l/, 2452-53 ; 
in Belgium, Austro- Hungary, and parts o 
Switzerland, 2454. a 
Feasible in Birmingham, FTill, 2455. BS. 
Should be prohibited by law, Hill, 2499, 2500, — 
2506 k 
Should be absolute as to all, Mann, 2627-28 ;. 
Robinson, 3335-38 ; Hehner, 5608. 
Needed, Annett, 2685. 
Continued experiments on kittens, yielding 
results like those of Annett, would suffice 
to prohibit preservatives in milk, Boyce, 
2777-80. 
Would throw much milk on dealers’ hand at 
present, Brierley, 3179-80. 
Boracie acid should not be added to milk, 
Robinson, 3336-37. 
Enforced for Guy’s Hospital milk as un- 
necessary and ‘nial eB ETE. Stevenson, 4800. — 
Trade need not suffer, Cor ~field, 5088-89. 
Should be absolute, W. rig web Williams, 5220, 
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71. PROHIBITION—continued. 


71r, PRESERVATIVES : Milk—continued, 

Desired, Hope, 6888. Need not dislocate the 
trade, 6898. 

Of preservatives has been held to be likely to 
advance price of milk, Sorensen, 7114. It 
need not do so, as evidenced by Copenhagen 
and Manchester, 7115. 

Advocated by Mr. Lockwood, Womack, 7507. 


71s. PRESERVATIVES: Wine: 

Of salicylic acid in wines contracted for by 
Messrs. Gilbey, Gilbey, 4362, the acid also 
being prohibited in many wine producing 
countries, 4364, 4380, including France, 
4370. Formaldehyde also prohibited by 
Messrs. Gilbey, 4368. Their wines tested 
for preservatives, 4396-4403 and footnote. 


72, Sauicytic Actp : 

Should be entire, as a food preservative, 
Cameron, 2546-47; W. C. Williams, 
5275-76. 

Enforced in Austria, Corfield, 5098, 5100. 

Would feel inclined to forbid use of salicylic 
acid, Starling, 6943. 

Should be absolute; a dangerous drug, 
Halliburton, 7551-53. 


.73. PUBLIC ANALYSTS : 


Should be placed in a position wherein they can 
speak on the authority of Governmental 
ecisions on the question of the relation to 
health of added preservatives and colouring 
matters in food, Cassal, 3788. 


74. PYROLIGNEOUS ACID: 


Used as a preservative, Covjield, 5086. 

Prohibition desirable, Coryield, 5087. 

Used for painting “smoked herrings,” Poore, 
7385. 


75. QUALITY : 


75a. Bacon: American : 
Perfection has led to enormous increase of 
trade, Bennett, 173, 174. 


75b. Bacon : Canadian : 
Superior to home products, Bennett, 187. 


75¢c. Bacon : Home: 
Firmer and harsher in cure than Canadian, 
Bennett, 137. 


75d. BUTTER : 

Weather affects texture, Lovedl, 739, 772. 

Variety in creameries and factories due to 
handling, manufacture, method of supply, 
and defective water supply, MeCrichen: 
2947-48. 

“ Mixtures” not made at Dunragit, 
McCracken, 2997. 

Preservatised butter is insipid, Zong, 4671. 


75e. Burrer: Australasian : 
Finer winter article than Danish, Lovell, 
730, 
Freezing affects butter, Cameron, 6168. All 
New Zealand butter comes frozen, 6169, and 
defrosting tends to depreciationof the butter 
if not preservatised, 6171, 6202, 6295-97. 


‘75f. Butter: Brittany: 
More moisture than in Danish, 7'rengrouse, 
635-36. 


75g. Butter: Danish: . 

Remarkably good, Hellztt, 45-47. 

Closer texture than Irish, Dale, 257. 

Contains less water than Irish, Dale, 258. 

Solid and free from moisture, 7rengrouse, 
635, 674-75 ; Lovell, 773. ; 

Pasteurising has detracted from, Lovell, 729. 

Has deteriorated, Clement, 1510-11. 

Cannot compete with Normandy fresh, 
Bannister, 3504. 

Finest under 2 per cent., very best class not 
over 1 per cent. of salt, Bannister, 3509-13. 

Compares with old Irish butter, which was 
salty, and tub butter; Danish butter a 
substitute therefor, Bannester, 3517-20. 
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75. QUALITY—continued. 


75g. Burrer: Danish—continued. 

Flavour of Danish butter not lost by pasteuri- 
sation, but not so fine as English prime 
butter, Zong, 4668 ; and cannot be made so 
fine, 4669. 

Good, Hehner, 5602. 


75h. Burrer: Irish : 

Secondary, Kellvtt, 44. 

Mild-cured largely prepared for English 
market, Dale, 263-64. 

Much equal to Danish, Dale, 262. 

Sold as cold store butter if more than a fort- 

night old, Shanahan, 465-68. 

Relatively weak, Lovell, 737-40, 772. 

Affected by food, Lovell, 738, 772. 

Affected by wet weather, Lovell, 739-40. 

Greatly improved of late, Clement, 1510. 

Some equal or superior to Danish, Bannister, 
3521. 

Using Danish methods, Ireland could turn 
out equally good butter, Long, 4658. 


75j. Burrer : Normandy : 
More moisture than in Danish, Trengrouse, 
635-36. 
Finer than Danish, Lovell, 730. 
Fetches a higher price than Danish, Bannister, 
3505. 
Factory butter, Bannister, 3513-14. 


75k. Miix: Boracised : 
Often watered, but may have to with method 
of admixture, Blyth, 3442-43 
No change in milk effected by boracic acid, 
and hence the milk is fresh, De Hailes. 
3970-71. 


5. QUANTITY : 
76a. Boractc AcrD: 
Should be restricted, Blyth, 3468. 
76b. Boracic Actp in Bacon : 
Four ounces per 100 lbs. of meat ; sometimes 
1 Ib. used, Prossor, 569, 588-89. 
One per cent. used and needed, Gregson, 
877-80, 883-87. 
Amount never determined, Boseley, 1040-44. 
For mild-cured bacon and ham, from 4 czs. to 
1 lb. of boracic acid per 112 lbs. of meat, in 
powdered form, Bannister, 3649-53. 
A little might be allowed, Stevenson, 4832-33. 
Found up to 62 grains per lb., W. C. Walliams, 
5169-70. 
76c. Borax on Bacon: 
Canadian, 4 ozs. to 56 lbs., Bennett, 128-380, 
184-87. 


76d. Boractc Acrp In ButrTer: 

One per cent. kept butter nine months, 
Sandes, 107-10. 

Has found 24 per cent., Lovell, 787. 

Three-quarters per cent., keeps butter for 
three or four months, Dale, 250, 282 290-91. 

Less than one-half per cent. not sufficient 
Dale, 287-89. 

One-half per cent. required, Shanahan, 344- 
45, 354-55; and impressed on consignors, 
Lovell, 719-20; a necessary minimum, 
Lovell, 790-92 ; and ample, Clement, 1518. 

Factories advised to use 4 per cent., Z’ren- 
grouse, 646. 

Traders at mercy of consignors, Z’rengrouse, 
649. 

Three per cent. highest known, 7'rengrouse, 
678. 


76e. Boracrc AcrD IN CREAM: 
One-quarter per cent. sufficient to keep for 
four to six days, Hudson, 515, 526-30. 
More than one-half per cent. unnecessary, 
Hudson, 526-27. 


76f. Boractc Acrp: Milk: 

Traces of boracic acid found, Weld, 1442. 

Has found yq95, Weld, 1443. _ 

In zqyo boracic acid keeps milk sweet for 24 
to 48 hours, save in extreme heat, Weld, 
1429. 

Should not exceed 3 grains in a quantity t: 
be consumed by a child,. Walford, 1876. 

Lowest found, 0°004 per cent., Walford, 1832. 

Highest found, 07105 per cent. Walford, 1832. 
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UANTITY —continued. 


76f. Boracrc Acrp : Milk—continued. 

In separated milk, 28 grains per gallon, H7I!, 
2367. 

From 21 to 126 grains per gallon found, //7/1, 
2334, 

Reasons for differences vary, Hill, 2335. 

Varying in Leeds, highest being 20 grains per 
gallon, Cameron, 2528-30. 

Non-limitation would be difficult, Boyce, 
2775. 

Forty grains in milk would show meddling 
with milk, Bell, 2818. 

Five grains per pint of milk quite safe, Bond, 
3089, 

Unnecessary and unusual to add 26 grains per 
pint, but nothing to prevent it, or.repeated 
dosing of milk, Bond, 3099, 3100, 3102. 

For young children 44 orains per pint not 
safe, but poor children not likely to get 
that amount, Brierley, 3247-51. 

Thirty-five grains per gallon sufficient, 
Brierley, 3175. 

Eighty grains per pint found in December 
sample, Blyth, 3439-46. 

Sixty grains per gallon found, Bannister, 
3636 


Person on milk diet might consume nearly 20 
grains of boracic acid, Rideal, 3692. 

Quantity equal to 59 grains of boron-trioxide, 
and 101 grains of crystallised boracic acid 
found per gallon of milk, Cassal, 3816, 
3865, 

Smallest quantity determined equal to 19 
grains per gallon of crystallised boracic acid, 
Cassal, 3817. 

Would not allow 80 grains of boracic acid per 
pint, Youlerton, 4155. 

Over 100 grains per gallon found, and convic- ° 
tion obtained, Fisher, 4736, 4762 ; boracic 
acid used recklessly, 4763-64. 

Has found 20 grains in a sample, probably 
result of repeated dosage, Kaye, 5459-62. 
Kighty grains to the pint of milk a very large 
dose, Attfield, 6560-61; but probably an 

isolated case, 6562. 


76g. Borax IN BUTTER: 

Infinitesimal, Bennett, 150. 

Heavily boraxed butter would be rejected, 
Bennett, 211-138. 

Excessive quantity needed to flavour butter to 
point of rejection, Bennett, 215, 218. 

No proceedings known on account of excess 
of weight, Bennett, 221-26. 


76h. Borax AND Boractc Acip IN BuTTER: 

Only minimum requisite amounts used, Lovell, 
718, (3s 

One-half per cent. keeps butter three or four 
days, Lovell, 725, 788, 793. 

Analyses for, frequent, Lovell, 775. 

Samples found to yield 0°71, 0°74, and 1°3 per 
cent. (over 90 grains per lb.), Jones, 1309, 


1322. : 

Limit of use not determined, Jones, 1310, 
1312, 1385. 

Percentage of 0°25 said to be needed, Walford, 
1861-62. 


Dr, Dyer found an average of 4 per cent., and 
in 5 boracised samples over 1 per cent., 
Fisher, 4717-21. 

Preservatised with 0°77 per cent., Kaye, 5458. 

Daily dosage in butter not likely to be large, 
Kaye, 5507-8. 

butter going to Great Ormond Street Hospital 
has been found to contain 17°4 to 47°6 grains 
of borax per Ib., and has been given to 
children, no ill-results noted, Stel, 6814. 
Moe little taken, and that only by a few, 
OC 15. 


76]. PRESERVATIVES : Milk: 
Quantity found : 
rom 13% to 210 grains found per gallon, 
'Veiliams, 2116-18, 2121. 
Tek Quantity used : 
One half to one oz. per 16 gallons, McCracken, 
2878-79. 


Need not exceed $0 grains or so per gallon, 
McCracken, 2928. 
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76. QUANTITY—-continued. 
76j. PRESERVATIVES: Milk—continued 


76k. Quantity used—continued. 

One hundred grains per gallon of. dissolved 
preparation outside Southampton, in sum- 
mer only, Brierley, 3174, 3177. 

Larger amounts than vendors declare to be 
necessary, Brierley, 3212-13. 

Should be restricted, Rideal, 3693. 

Liable to be in needless quantity, Cassa/, 
3812. 


76l, PRESERVATIVES : Quantity : 

An important factor, Walford, 1873. 

Useful, questionably harmless, Walford 
1874. 

Maximum limits should be insisted on, Vasey, 
2058, 2076. . . 

Should be restricted, McCracken, 2931. 

Higher proportions than 35455 0f formaldehyde 
and sg55 of borax and boracic acid mixture 
might be taken ; question one of idiosyn- 
crasy ; these amounts safe,if declared, for 
majority of persons, and would suffice for 
trade purposes, Ardeal, 3691, 3694-96. 


76m 1, PRESERVATIVES: Butter : 

Weighed very exactly, Sandes, 97 ; same pro- 
portion whole year, Sandes, 104; one-half - 
per cent. not enough, Shanahan, 343; three- 
quarters per cent. requisite, Shanahan, 375- 


78. 

One-half per cent. sufficient, Hudson, 492; 
and never exceeded, 499, 

One per cent. ample,C7ement, 1518 ; 17 grains 
per lb. enough, Walliams, 2129, 


76m 2. PRESERVATIVES : Butter ; 
Quantity found : 
From 1 to 112 grains per lb., Walliams, 2125, 
DISK. 
Very small quantity to 1 per cent. Hehner 
4 ; 5566. 


76n. PRESERVATIVES : Cream : 
Should be limited and standardised, Voelcker, 
1749-50. 


760. PRESERVATIVES: Milk: 
‘Should be limited and standardised, Voelcher 
1749-50. 
If useful, might be: distinctly dangerous 
McFadyean, 1752. 


. RENNET: 


One sample found to contain boracie acid 
preservative, Voelcker, 1685-86. 


78. RESTRICTIONS AS TO USE OF PRESER- 
VATIVES : 
78a. Boracic Actp: Indiscriminate Use: 

Objectionable in food, Walford, 1883. 

Prohibition of indiscriminate use of boracic 
acid should be enforced if large doses are 
put into milk, Attyield, 6562-65. 

Should not be used indiscriminately in milk, 
Anderson, 7207, ’ 


78b. Boractc Acid: Butter : 
Stipulations : 


None as to factory butter, Dale, 321-25, 
None, 7'rengrouse, 649. 
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78c, PRESERVATIVES : Indiscriminate Use: 

Legislation as to undue use advocated, Lovell, 

722, 724. 
78d. PRESERVATIVES: Restrictions : 

Restriction to one preservative material and 
to a limited quantity should be enforced on 
vendors, and use allowed only in three hot 

’ months of the year, Long, 4689. 

Restriction on the use of preservatives 
desirable, Fisher, 4726, 4737 ; boracic acid 
in milk being instanced, 4728 ; anda superior - 
limit called for, 4732 ; though some difficulty 
might arise in cases, 4733-35 ; and especially 
as *to formaldehyde, 4741-42; at present, 
4752 ; limit should be placed on preserva- — 
tives on salted and preserved meats (as ham 
and bacon) and fish, 4745. 
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is. RESTRICTION AS TO USE OF PRESER- 
VATIVES continued. 


78d. PRESERVATIVES : Restrictions —continued. 

Regulation required of quantities of preserva- 
tives permissible, in gradually diminishing 
amount in butter, as facilities to obviate 
their use come in, Wehner, 5605-6. 

Restriction of quantity of preservatives by 
limitation inoperative, Richmond, 5753-54. 

Restriction rather than declaration of pre- 
servatives advocated, pending prohibition, 
Lough, 6662; latter might handicap the 
trade, 6662-63. Would like to know if he 
were taking a harmful preservative, 6669-72. 

-Consumer has a right to know, 6673-75 ; 
but not as to butter only, 6675. 

Indiscriminate use should be remedied, 
Hutchison, 6722, 6749. 

Chemical preservatives in food studied, 
Brunton, 7425-26. Use should be regu- 
lated, because of double danger of undue 
use, 7427, 

Preservatives not strongly objected to, Wo 
mack, 7478 ; but regulation desirable, 7479. 


78e. PRESERVATIVES: Unrestricted Use : 
A great danger, Voelcher, 1676. 
Indiseriminate and reckless use of preserva- 
tives objectionable ; 150 grains of salicylic 
acid found per gallon of British wine, Hope 
- 6842, 6923. 


9. SALE OF FOOD AND DRUGS ACT: 


ADMINISTRATION : 

Sampling not extensive in Newport (Mon.) 
Jones, 1401-4, 1406. 

In Cardiff, population 186,000 persons, 600 
samples of food and drugs analysed 
annually, Walford, 1821-24, 1909. 

Analysis made of vended-samples of milk and 
butter in County Glamorgan, Welliams, 
2113-14. 

Bacon not an “article of food,” Brierley, 3199, 
3200. 

Law as it stands presents practical difficulties 
as to preservatives and colouring matters in 
the public interests, such interests being 
the reason for the Sale of Food and Drugs 
Act, Cassal, 3794. 

Trained inspectors necessary for the obtaining 
of average samples of food, Hope, 6875-77. 


30. SALT : 


A food, and common to the body, Mcladyean, 
1776 ; Mann, 2628. 

A feeble preservative, less potent than boracic 
acid, McFadyean, 1776-77. 

Cannot compare with boracic acid as a preserva- 
tive, Mann, 2628. 

Bulk for bulk more harmful than boracic acid, 
Bell, 2791-92. 

A constituent of the human body, Coryield, 5085. 

A food, Hehner, 5637-38. 

Salt scarcely more a food than boracic acid, Aét- 
field, 6549 ; but it is a component of the human 
body, 6550. Salt betrays its presence in food, 
6551. 


80a. BACON : ; 
Washed off after cure, Ael/itt, 15. 
American formerly cured by, and packed in, 
Kellitt, 15. 
Cannot be extracted by steeping, Kedlztt, 15. 
Excess reduced by use of borax, Kellitt, 15, 
73-74. 
Used in curing, Kel/tt, 16. 
Conceals defects, Trengrouse, 656-57. 
American, replaced by boraxed bacon, Kellvtt, 
15, 29, 33-35. i. 
Led to complaints, as to excess of salt, Ked/ctt, 
15. 
People will not eat, Kellitt, 29, 31. 
Held in check by borax, Bennett, 145-47. 
Salted goods not appreciated, or saleable, 
Bennett, 176-78; Prossor, 559-60; Tren- 
grouse, 665. "' 
Much would be needed if preservatives were 
not used, Prossor, 570. 
Replaced by preservatives, Gregson, 858 ; but 
used for packing 25 per cent. of American 
and Canadian meats, Gregson, 859-61. 


3017 


80. SALT—continued. 


80a. Bacon—continued. 
Cost, 30s. per ton, Gregson, 883. 
Packing renders meat too salt, Gregson, 871, 
875, 896. 

Absorbed by bacon, Gregson, 897, 931-33. 

Percentage used in cure, 5 to 10, and even 20 
per cent. in Irish bacon, Gregson, 927-28. 

A good deal runs to brine, Gregson, 928. 

No Canadian meat comes salted, Sinclair, 
936. 

Hortful to mill hands, Davidson, 1599, 1600. 

When it was used, less eaten, and more 
cheese eaten, Davidson, 1601-3. 


80b. BurtrEr : 

Heavily salted not now in demand or sale- 
able, Kellitt, 43; Dale, 241-42; Hudson, 
493-94 ; Clement, 1520. , 

In excess, as injurious as borax, Kellitt, 43. 

Three lbs. to 112 lbs. of butter, Sandes, 79. 

Almost entirely replaced by preservatives, 
Sandes, 80; Dale, 243. 

English customers no longer take heavily 
salted Irish butter, Sandes, 80. 

Heavily salted butter contains six to seven 
per cent. of salt, Sandes, 84. 

Return to heavily salted butter impossible, 
Sandes, 89. 

Price lower than unsalted butter, Sandes, 94 
105. 

Some people prefer salt flavour, Sandes, 85, 
86 


Needs to be evenly distributed, Shanahan, 
387. 

All heavily salted, years back, especially Irish 
butter, Hudson, 493-94. 

Margarine would replace insistence on it, 
Clement, 1520. 

Vastly different from fresh butter, Clement, 
1556. 

Should alone be added, on physiological 
grounds, MeKadyean, 1756, 1758. 

Heavily salted, not now pleasing to public 
taste, McKadyean, 1760. 

Some samples preservatised, We/lzams, 2127- 
28. 

In less favour than formerly, McCracken, 
2857. 

Tends to evaporate, Gebson, 6363. 


80c. ButrER : Borax : 
Held in check, Bennett, 145-47. 


80d. Burrer: Danish : 

More than in Irish, Dale, 265. 

One per cent. or more, 7'rengrouse, 630, 654. 

No fresh butter imported, Lovell, 717, 771. 

Salted to taste, Reley, 833. 

Contains a little salt, WeCracken, 2859-60. 

Only, contained, Bannister, 3504. 

About two per cent., but amount varies, Ban- 
nester, 3507-8 

Most salted to some extent, some not salted, 
some +, but most one per cent., Faber, 4221- 
22. 

Danish butter contains, some of it 2$ per 
cent. and some three and four per cent. of 
salt, Gibson, 6361-62. 


80e. Butrser: Irish: 

Used, Dale, 275. 

Not in large amount, Dale, 276. 

Same as Normandy, Dale, 265. 

None in fresh butter, Dunn, 3028. 

Some old butter was not heavily salted, made 
in summer, without abnormal quantity of 
water, with exception, Bannaster, 3522-31. 


80f. Burren: Normandy: | 
Only salted butter imported 40 years back, 
Lovell, 713. 


81. SALTPETRE : ‘ 
Bulk for bulk more harmful than boracic acid, 
Bell, 2791-92. 
Would spoil milk, Bel/, 2819. 
Used as a preservative, Corfield, 5086 
Prohibition desirable, Coryield, 5087 


8la. Bacon : : 
Used in curing, Aed/ctt, 16. 
(See also under Cure.) 
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82. SANITARY CONDITION OF DAIRY FARMS: 


Chief London agencies look to it, Poulerton, 
4108-11. ‘ 
Factor in determining keeping quality of milk, 
Foulerton, 4112. : 
Gross neglect of ordinary precautions and sanita- 
tion where preservatives used, 7’ubb-Thomas, 

4948, 

Sanitary improvement in rural districts put back 
by use of preservatives, Z’wbb-Thomas, 4946, 
5027. Some farms in such a state as to render 
milk impossible of delivery without preserva- 
tives, 5027-32. Dairies, &c., order not generally 
enforced, 5033-36. Proper water supply would 
result from enforcement, 5037-38. 

Precautions adopted by Aylesbury Dairy Co. to 
secure proper milk supply from farmers, Hat- 
tersley, 5818-19, and farms inspected, 5820. 


83. SLIME : 


BACON : 
Obviated by borax, Kellitt, 15,73, 74; Gregson, 
871, 896. 
Sprinkled borax remains dry, Gregson, 929. 
Moisture prevented by borax, Kedlctt, 11, 12, 
23 ; Prossor, 598, 607-9. 


84. SODIUM FLUORIDE: 
Not a good anti-fermentative, Boseley, 1046. 


85. SODIUM HYPOSULPHITE : 


Taken from 15 to 45 grains per diem, prevented 
discomfort attending fibrous foods, but at times 
unpleasantness resulted, Attfield, 6539-44, but 
experience not of same value as that with 
boracic acid, 6545. 

Sulphite of sodium in meat heard of, 6913, but not 
inquired about, Hope, 6914. 

Irritant properties of sodium sulphite comparable 
with boracic acid, Starling, 6979. Has never 
prescribed the sulphite, 6980. 


86. STANDARD : 


86a. Boractc ActD IN BUTTER : 
Needed, 7'rengrouse, 660, 702. 


860. MILK : 

Three.per cent. of fat stipulated for, and all 
milk tested by Manchester Pure Milk 
Supply Co.; average 3°5, Sorensen, 7065-70. 
Has fallen to 2°7 on a single day in August, 
7071. 

Evening and morning milk differ in quality, 
Sorensen, 7093-96, and evening milk may 
be diluted to quality of morning milk, 
7097-98. 


86c. PRESERVATIVES : 
Desirable, limiting use, Vasey, 1997-2001, 
2008, 2050-51, 2058, 2076. 
Standardising of fresh preservatives advo- 
cated, Cameron, 6242. 
Standardising of preservatives 


desired, 
Hutchison, 6723. 


87. STERILISATION : 


/ Milk should be sterilised, and a little boracic acid 

| added, Bell, 2847-48. 

Not sterilised at Dunragit Creameries, McCracken, 
2894-98. 

Digestibility of sterilised milk said to be less 
than ordinary, Foulerton, 4161-62. 

Sterilisation would help to keep milk, Foulerton, 
4070, especially if bottled, 4071, but then ex- 
pensive, 4072, as illustrated by Paris hospital 
practice, 4073, but expense mainly a matter of 
management, 4074-75. Sterilisation would be 
beneficial in the interests of the community, 
4187, but its destructive effect on the tubercle 
bacillus doubted, 4188-93, but the heating of 
milk to 65° Centigrade would be a benefit, 4194. 
If practicable sterilisation would be the best 
thing, 4198. 

Sterilisution practised by witness, Long, 4594; 
on small scale, 4599, but in places on a very 
large scale, 4600; process described 4595-98. 
Bottle cleansing is a trouble, 4901. Bottled milk 
used in Switzerland 4602.’/ Milk cannot be 
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87. STERILISATION —continued. 


tampered with in transit, 4603, and delivery is 
less frequently needed, 4604. Cleansing of 


bottles more difficult than of cans, 4697-4701, . 


unless daily service in question, 4702. Bottling 
of milk on a large scale need not raise the 
price, 4707-9. 

Held to tend to innutrition, Stevenson, 4804. 

Milk should be strained, cooled, and sterilised, 
Tubb-Thomas, 5039-40. 

Refrigeration, sterilisation, and pasteurisation on 
different footing to preservatives in milk, Kaye, 
5499-502. Recommends sterilisation of mites 
5559. Doubts its indigestibility, 5560. Growing 
in use in Ripon, 5561. 

Some nursery milk delivered in bottles, Hattersley, 
5884-86, from special farms, 5893. Bottled 
milk entails expense, 5887-88. Paris has bottled 
milk at 6d. per quart, 5889. Copenhagen gets 
both bottled and can milk, 5890-92. 

Sterilised milk demand increasing, Hattersley, 
5784, Milk heated to 212° F., 5785, and fairly 
large trade done by Aylesbury Dairy Co., 5786. 
Delivered in bottles, 5885. 

Salicylic acid as ineffective as boracic acid as to 
milk sterilisation ; milk practically saturated, 
why: not sterilised, Blaxall, 6070. 

Sterilisation preferred as an alternative to chemi- 
cal preservatives, Hope, 6899. Infantile scurvy 
never heard of in association with sterilisation 
6900-1. Evidence to the contrary as to sterilised 
humanised milk, 6902-7. 

Sterilised milk not likely to produce scurvy—that 
is, mal-nutrition, Starling,6946. Infantile scurvy 
said to prevail most in higher classes, 6947-48, 
who use most sterilised milk, 6949, hence cause 
and effect presumed, 6950-52. No direct experi- 
ments made, 6953. 

With cooling of milk would obviate need for pre- 
servatives, Brunton, 7444. 

Sterilised milk held by some to be injurious, 
not so held by witness, Brunton, 7445, but our 
knowledge may be defective, 7446-47, the raising 
of milk for a short time to 180° F. being in 
question, 7448. 

Sterilised milk not known to be harmful, Halli- 
burton, 7580-82. 


87a. BUTTER : 
Not essential, Voelcker, 1743-47. 


(See also Pasteurisation.) 


88. STRYCHNINE: 
Injurious, McFadyean, 1801-2. 


89. SUGAR: 
Defensible in fruits, MceFadyean, 1776. 


90. SULPHUROUS ACID: 


Not to be classed as an antiseptic with formalin ; 
it keeps changing into a sulphate, a natural 
constituent of beer, and is not dangerous, 
Bannister, 3672-74. 

Found in British wines, vinegar, pickles, &c., and 
probably harmless as used, Fesher, 4746. 


(See also under Beer.) 


91. TRADE: 


91a. Bacon : 
Week to week, Davidson, 1620-21. 
Bacon brought in as is fresh meat would not 
be in same condition as borax-packed 
bacon, Bannister, 3501. 
English bacon trade very small compared 
with American trade, Harris, 6015-17. 


91b. Bacon, American: | 
Began 50 years ago, in crude form, Benne 
173. 
Increase enormous of late years, Bennett, 172 
174. 


21e. Bacon, Home: 
Small, because unpopular, Bennett, 131-32. 
Relation to imported produce small, Benne 
161-62. 
Small compared with American trade, Harris 
6015-17. 
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91. TRADE—continued. 


92a. BUTTER : 
Many changes in last 50 years, Hudson, 492. 
Long experience, Lovell, 706-7. 
Greatly developed of late, Lovell, 708-11. 
People do not want preservatised butter, 
Long, 4658. 


92b. Butrer, Australasian : 

Increasing, at lower price than Danish, 7'ren- 
grouse, 650. 

Introduction has brought down Danish prices, 
Trenqrouse, 702. 

Seasonal only, Davidson, 1623-24, 1626-28. 

Output sometimes small, by reason of drought, 
Davidson, 1630-31. 

New Zealand butter output increasing, Came- 
ron, 6155, 621415, and quality steadily 
improving, 6156, owing to instruction and 
inspection, 6157. Small in comparison 
with colonial trade generally, 6228-33. 
Retail same as export, 6247. 


92c. Burrer, Brittany : 
Chiefly with London, 7rengrouse, 692. 


e 
92d. Burrer, Danish : 
1 year round trade, supplanted Irish sea- 
sonal trade, Bannister, 3534-35. 

Trade in Danish butter not affected by pre- 
servatised French and Irish butter, aber, 
4224. It is about 4 of foreign butter trade 
of England, 4316. 

Agricultural pursuits occupied about half 
Danish population, Faber, 4244-47, in 1890, 
about 2ths, footnote to 4247. 

All year round, Gibson, 6318-19. 


92e. Butter, Irish: 

Regaining lost ground, Dale, 261, 297. 

Increasing, Hudson, 588 ; Gibson, 6396. 

Has increased threefold in recent years, 
Hudson, 542-44. 

Hampered by manufacture in small quantities, 
Lovell, 750. 

Foreign butter a competitor, Australasian 
butter takes the place of the old Irish 
winter trade butter, Dunn, 3016, 3050. 

Lost the market by being only a seasonal 
trade, Bannister, 3533-35. 

Mainly summer trade only, Gibson, 6317. It 
need not be so, 6323.24, as witness has 
endeavoured to show farmers, 6325, with 
some success, 6326. 

Milk in Ireland in winter months sent into 
towns, thus interfering with butter trade, 
Gibson, 6317, 6321-22. 

Calving cows largely housed in Ireland in 
winter, Gibson, 6320. Irish trade such 
that butter must keep for months, 6353, 
6394, and does. 


92f. Burrer, Normandy : 
Chiefly with London, 7'rengrouse, 692 ; entirely 
a South England commodity, Reley, 827. 


92g. CANADIAN Hoe Propucts : 
Increase enormous in last ten years, Bennett, 
130, 233-36. 


93. TRANSIT : 


98a. BUTTER : 

From varying parts to Aylesbury Dairy Co., 
Boseley, 1023, 1028-29. 

Can be brought long distances without pre- 
servatives, Jones, 1309, 1315, 1339-41. 

Transit of butter in Ireland the curse of the 
tirade, Lough, 6637 6639. Redress hoped 
for at the hand of the new Agricultural 
Board, 6638. No traders’ rolling stock in 
Treland, 6640. Procedure for compensation 
very unsatisfactory, 6641. Matters in Ire- 
land worse than in Denmark, 6687. 

Transit of butter in refrigerator cars in New 
Zealand, Sorensen, 7164, and of butter and 
milk, also in Denmark, 7165-68. None 
such in Manchester, 7169-70. 


@5b. Burrer, American : | 
Used to spoil it, prior to use of preservatives, 
Lovell, 712 


93. TRANSIT—continued. 


93c. BurrTEr, Australasian : 

On board ship five to six weeks, 7rengrowse,677, 
Comes to England from December to May 
or June, Cameron, 6216. Butter reaches 
consumer in England in 11 weeks from 
manufacture, 6248-49. Complaints of butter 
have been made, but kind of butter no 
known, 6250-51. 


93d. Burrer, Irish : 

To a distance in hermetically sealed tins, Dale, 
272, 

To England from Cork practically similar to 
Denmark, Dale, 293-96. 

To Scotch market from Western Ireland three 
days; to London four days, McCracken, 
2942-45, 

Transit of butter from New Zealand under 
best possible conditions, Gvhson, 6331, from 
Ireland and in England, under very worst 
possible conditions by railways and steam- 
ship companies, 6331-33, 6343-45 ; many 
complaints, 6334, and practically no redress, 
6335. Specific complaints instanced, 6332- 
33, 6337-42. Danish and Swedish Govern- 
ments see to such a matter, 6336, and get a 
better service, 6386-89. No improvement 
in handling the butter byrailway companies, 
6346-49. Improved transit needed, 6397. 


93e. CREAM : ; 
Partly from Wiltshire for Aylesbury Dairy Ce., 
Boseley, 1088. 


93f. Minx : 

Long distances render preservatives necessary, 
McCracken, 2869. 

Some comes from Scotland to London, 
McCracken, 2872-74. 

Of skim-milk from Scotland to London, costly, 
McCracken, 2911-12. : 

Related to use of preservatives, Blyth, 3480- 
81. ; 

Transit to London practically limited to two 
trains daily, from a distance, and evening’s 
milk 12 and morning’s milk 24 hours old on 
reaching consumer, De Hazles, 3903-17, 
3948. 

Aylesbury Dairy Co. draw milk from a dis- 
tance without preservatives, Moulerton, 
4158-59. 

Sent to London from Hampshire and Hert- 
fordshire, Long, 4611-13. 

Transit of milk by rail may need improve- 

ment, 4970. At present harm may accrue, 
Tubb-Thomas, 4971-73. Matter easy of 
rectification, 5045. 

No difficulties of transit by rail, Hattersley 
5778. Milk occasionally sent in a fish truck, 
5779-80. Churns sealed during transit, 
5824-26. Trade of Aylesbury Dairy Com- 
pany 14 million gallons yearly, 5841-49, 
from 50 farms, 5844, averaging 50 miles 
away, 5845, Some 100,000 persons supplied 
annually, in 14,000 households, 5848-53, 
over a wide London area, 5894-95. Milk 
comes to Paddington and Euston, 5896-97, 
Many poor class customers, 5898. 


94. UNSALTED : 


94a. BUTTER : 

One lb. of preservative to 112 lbs. of butter 
and mild salted butter with 3 lbs. of salt 
in addition, Sandes, 79. 

Mild cured still marketable, Sandes, 84. 

Must needs be good to fetch its price, Sandes, 
94, 105. 

Price higher than salt butter, Sandes, 94, 105. 

Little made in winter, Sandes, 105. 

Would not keep for 24 hours in hot weather 
without preservative, Dale, 265. 

Now in demand, Lovell, 710. 


94b. Butter, Irish : 
Now sent, Lovell, 741-44. 


95. WATER: 


95a. Burrer, Irish : 
From 12 to 13 per cent., Dale, 306-7 ; 135 to 
15 per cent., Lovell, 770; 14 to 15 per cent 
Dunn, 3039. 
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95. WATER—continued. 


95a. Burrer, Irish—continued. 

‘Seasonal variations, from 10 to 23 per cent., 
Dale, 308-9. 

No standard, Dale, 308-9. 

Excess may lead to preference for Danish 
butter, Dale, 310-12. 

More than Danish, Lovell, 767. 

Cannot be reduced to Danish proportion, 
Lovell, 770. 

With less moisture would surpass Danish, 
Clement, 1510. 

Not so dry as Danish or Australian, Dunn, 
3024, 3037-38. 

Question investigated by Munster Agricultu- 
ral Institute, Dunn, 3024, 3037-38. 


If 18 per cent., butter not Cork-branded ; — 


would betoken negligence ; if 20 per cent. 
prosecution used to and might still ensue, 
Dunn, 3040-46. 

Pressing out requires great care in hot weather; 
but very cold water in skilled hands would 
ease matters, Dunn, 3047-49. 

Same as in good butter, Long, 4644. 


95b. Burrer, Scotch : 
Amount in Scotch butter unknown ; less than 
in Irish butter; dry as Danish butter, 
McCracken, 2994-96. 


96. WATER SUPPLY TO FARMS: 


Many farms have none for cooling milk so as to 
render preservatives less needful, McCracken, 
2924, 

Should be proper in all cases, Cassal, 3863-64 ; 
Kaye, 5524-26. 


97.5,COLOURING MATTERS : 


Not troubled about, Jones, 1407 ; not specially 
worked at, Wild, 1487; used, but no personal 
knowledge of, Walford, 1922-26; not studied, 
Cripps, 1974; not studied apart from copper, 
Mann, 2623-25; not studied, Bond, 3138-39 ; 
not much studied, Corfield 5133-34. — 

Studied a little, H2l/, 2479-80. 

Present difficulties, Cassal, 3838-41. 

List handed in, Carrington-Snuth, 4463-66 (App. 
No. 11). 

Some named, Fesher, 4778. 

. Chromate of lead and oxide of iron known to be 
used, /vsher, 4780. 

Colouring matters of late have undergone change 
for the better, especially in sweetmeats, no 
noxious dyes being now found, Stevenson, 4837, 
nor for 20 years past, 4838-39. Regulation a 
question of expediency. Colourings varying 
constantly, 4842. They should be scheduled, 
after experiments, 4843, which are essential, 
4844-45, 

‘Colouring matters not subject of evidence by St 
Bartholomew’s Hospital, Womack, 7509. 


ANALYSES : 
Often difficult by reason of small sample, 
Blyth, 3364, 3369. 
Almost any aniline dye can be detected, in 
relatively small quantity, Blyth, 3367-68. 
Dyeing test to silk often required to detect 
colourings, Cassal, 3848. 


ANCHOVY SAUCE: 
Used, Copeman, 1178. 
Red earth used for essence of anchovies, Black- 
well, 4889. 


ANILINES : 

Aniline dyes rare years ago ; but for last 8 or 
9 years sweetmeats and other articles 
coloured with coal-tar colours, Blyth, 3351- 
53, 3366. 

Aniline colourings not found in dangerous 
proportions in any one article ; but accumu- 
lated effects of many articles so coloured 
might injure a child, Blyth, 3358. 

Becoming more general for milk, Boseley, 


1098-1100. ye 

Used at times for milk, 17227, 2485-86; Cassa, 
3844, 

Used in sweets and peppercorn, Voelcker, 
1666-69, ! 


97. COLOURING MATTERS —continued. 


ANILINES—continued. 


No doubt used in dairy produce, McCracken, 


2958-59, 2967-77, 2981-90, 3000, 3001. 

Used in vegetables, Blyth, 3356. 

Used for confectionery and sugar, Cassal, 
3847-48. 

Now much used, in very small quantity ; not 
sufficient to harm, Wehner, 5568-70. 

Used in dairying trade, in extremely small 
amount, about zoggo0, Lichmond, 5760, 
5763-64, 


ANNATTO : 

Never analysed, Boseley, 1078-79. 

Only colour used by Aylesbury Dairy Co., 
Boseley, 1097, 1102-4 ; and its nature and 
constitution described, Rechmond, 5759. 

Spanish, used in butter and cheese, Copeman, 
1178, 1282. 

Non-injurious, Copeman, 1178, 1282. 

Simplest colouring agent ; used in butter as 
well as milk, Brierley, 3284-86. 

In chief use in dairy produce, Boseley, 1050 ; 
McCracken, 2956-57 ; also with anilines, 
2983-84 ; Carrington-Smith, 4467-72. 

Harmless, Long, 4684. 

In most milk, Sorensen, 7083. 


Bacon anp Ham: 
Saltpetre used, /Zudson, 508. 


BEER : 
Only natural colouring found, Blyth, 3419. 


BEVERAGES : 
Temperance drinks coloured, Fisher, 4779. 


BUTteER : 

Added, Dale, 281, 326. 

Trish butter only needs in winter, Dale, 327. 

Fluid used, Dale, 328-29. 

Use of safiron, Dale, 328-29, 334. 

Tested ; name not known, Dale, 330-33. 

Use of annatto, Dale, 334; Trengrouse, 638-39. 

Best retentive colour decided on, Dale, 334. 

Vegetable only, Dale, 336-37. 

Aniline dyes not used, Dale, 337. 

Used only in winter, Hudson, 531. 

Needed only to satisfy local public demands, 
Lovell, 734-37. 

Not usually fraudulent, Voelcker, 1691. 

Butter changes colour naturally, Voelcker, 
1692. 

Going out; demand for  highly-coloured 


butter declining ; only saffron and annatto 


known, Dunn, 3030-31. 


Matter behaving like methylorange commonly 


used for low-class butters, Brierley, 3279. 

Inferior butter made to look like good butter, 
Brierley, 3281. 

Some unobjectionable, Cassal, 3838-41. 

Not used by witness and not needed, Carring- 
ton-Smith, 4454-55, 4473, 4481-82. 

Colour of butter affected by food and breed of 
cattle, Carrington-Smith, 4482-86. 


Used, and colour affected by breed of cattle, 


Long, 4684. 
Not fraudulent, W. C. Williams, 5353-57. 
Much used in South England; some un- 
coloured in Midlands, Hehner, 5567. 
Annatto in solution of cotton-seed.oil, Boseley, 
1050. 


Not needed for New Zealand butter, Cameron, — 


6217-22. 


Debatable point in Ireland. Witness holds it ¥ 


essential to meet varying local tastes, 
Gibson, 6364, 6369-70. Colour cannot be 


kept constant by food ; it can by having — 


Jersey cattle, 6366-68. Colouring enables 
margarine to be sold as butter, 6364, 6370. 


Hardly ever used in creameries, Lough, 6648. 


Some dairies use annatto in very small 
quantities, 6649. Winter butter nearly 


same colour as summer butter, 6649-50, — 


6652, with mixed breeds of cattle, 6651 ; no 
Channel Islands cattle in question, 6652 
An error in scalding may render annatto 
necessary, 6652. No great difficulty as to 
colour, 6653. 


Uniformity of colour means artificial color-— 


ation, Poore, 7369. 
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97. COLOURING MATTERS—conttnued. 


Burrer : Nature : 
Danish colouring, Shanahan, 370-74. 
Annatto, dissolyed in cotton-seed oil, by 
Aylesbury Dairy Co., Boseley, 1101. 


Burrer: Quantity : 
Small, Shanahan, 371-72. 
Standardising needed, Richmond, 5762. 


Butter: Why used : 
To secure uniform colour, Shanahan, 369. 


CARMINE : 
Used in France for glacé and crystallised 
cherries, non-injurious, Copeman, 1178. 


CHEESE: 

Annatto used, largely, Trengrouse, 643-45. 

Used only to satisfy local public demands, 
Lovell, 734-37. 

Some markets will not take coloured cheese, 
McCracken, 2962. 

Everybody knows cheeses are coloured, 
McCracken, 2969. 

Colouring favoured by Staffordshire Chamber 
of Agriculture, Carrington Smith, 4488- 
4503. 

Used, for purposes of price, and to supply 
local demand, annatto being in question, 
Carrington Smith, 4457-62, 4477-80. 

Used in some, Long, 4684. 

Matter of public fancy, Long, 4687-88. 

Unnecessary, save to meet public demand, 
Hudson, 533. 

Some unobjectionable, Cassal, 3842-43. 

Has no opinion to offer as to the colouring of 
cheese, Hattersley, 5816-17. 

Annatto, exclusively, Cameron, 6222-25. 


CHEESE: Nature: 
Annatto said tobeused tomeet public demand, 
Hudson, 534-36. 


CHLOROPHYLL : 
Notasuccessful substitute for coppersulphate, 
Copeman, 1188. 


CHROMATE oF LEAD: 
Used to be found in confectionery, Hzil, 
2485-86. 
Known to be used, Fisher, 4780. 


CLASSIFICATION : 
Scheduled in Belgium, Blyth, 3399, 3400. 
Scheduling should, and could be made in this 
country, Blyth, 3404-6. 
Would have to be made on general principles, 
Blyth, 3411. 


COCHINEAL: _ tte 
Used freely in jams, jellies, &c., Copeman, 
1176. 
Non-injurious, Copeman, 1176. 
Used in preserved cherries, Copeman, 1178. 


Cocoa : 
None found, W. C. Walliams, 5379. 
COFFEE : 
None found, W. C. Williams, 5379. 
CONFECTIONERY : 
Complete list, Boseley, 1049, 1064-70 \App. 
No 18). 
Hoffman’s violet used for sweets, Boseley, 
1139-40. 
Aniline dyes in sweets and popcorn, Voelcker 
1666-69. 
Chromate of lead used to be found, /2dl, 
2485-86. 


Now harmless, W7//, 2487-88. - 
Sweetmeats of red colour nearly always 
coloured with rhodamine or analogous 
- colour, not a noxious substance, Blyth, 
3369-70. 
Charcoal used for sweets, Cassal, 3847. 
Aniline dyes used, Cassal, 3847-48. 
In one sample of sweets, 0°34 per cent. of 
oxide of iron found, Cassal, 3847. 


CoNFECTIONERY : Quantities. 
Amounts used, Boseley, 1049, 1064-70 (App. 
No. 8, Table Q.). 
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97. COLOURING MATTERS— continued. 
Datry Propucts: 


Annatto chiefly, an extract from the plant 
Bixa orellana, Boseley, 1050; McCracken, 
2956-57. 

Universal, but of limited variety, McCracken, 
2954-55. 


_ Aniline dyes no doubt used, McCracken, 


2958-59, 2976-77, 2981-82, 2985-90, 3000, 
3001. 

Yellows used in harmless quantities, from 
continent, Germany, or Holland, McCracken, 
2978-80, 2998-99. 

Anilineand annatto mixture used, McCracken, 
2983-84. 

Uniform colour desired, McCracken, 2960. 

Colours not separated, Blyth, 3365-66. 

Opposed by Central Chamber of Agriculture 
by formal resolution, Carrington Smith, 
4410-11, 4487. 

Known to be used by 64 out of 100 circn- 
larised farmers, Carrington Smith, 4474-76. 

Should be prohibited ; but little hurt to trade 
would result, Long, 4685-86. 


DECLARATION : 


Would not lead to consumption of fruit in 
natural state, Copeman, 1179-80. 

In food should be made, save as to cheese, 
Cameron, 2587-91. 

Would only harass trade; all trades should 
be treated alike, McCracken, 2966-72, 3004. 

Poisonous colours should be declared, 
McCracken, 2973-74. 


Nature and amount should be stated, Blyth, . 


3435-37 ; Brunton, 7470. 

Should be made; Crosse and Blackwell 
declare them in some cases, Blackwell, 4878, 
4898 ; and also of nature, 4899; and amount, 
4900. 

Might prevent fraud, W. C. Walliams, 5350. 
Should be made as to cocoa nibs coloured 
by red oxides of iron, 5395-5400; and of 
copper in peas, 5401. 

Should designate poisonous colours as such, 
Dupré, 5921. This would go a long way, 
5937. 

They should be declared in butter, Poore, 7368. 

All aniline dyes should be declared, 7398-99. 


Dicrstion, EFrects on: 


Reference given to experiments, Boseley, 
1071-73. 


France: Regulation : 


Strict, Hudson, 521-22. 


FRAUDULENT : 
“Smokine” described, Hope, 6849. Use: 


fraudulent, 6849-51. Glucose and treacle 
sold as syrup also fraudulent and burnt 
sugar and dilute acetic acid when sold as: 
vinegar, 6851. Latter not injurious. Col- 
ouring matters conceal staleness, inferiority 
and dirt, 6852. Colourings of “ege-pow- 
ders” fraudulent, 6863, 6866. 


HARMLEss : 


Not objected to in butter, cheese, confec- 
tionery, and general fancy goods, W. C. 
Williams, 5350, 5385-87. 

Not objected to, Dupré, 5931, but proof of 
character should precede use, 5932. 


Sometimes ornamental and harmless, Hope, 


6847-48. 


HEALTH: 


Should not be sacrificed to colouring matters, 
Hill, 2483. 


INJURIOUS: 


Should be scheduled for all produce, Blyth, 
3360-61, 3371-75. 

Weyl holds picrie acid, dinitrokresol, Martius’ 
yellow, Bismarck brown, orange II., and 

metanil brown, to be injurious, Blyth, 
3358. 

Injurious properties could be determined by 
lone experimentation on animals, by mul- 
tiple persons, Blyth, 3398, 3412. 

Salts of copper, picric acid, and impure 
aniline dyes occasionally used, Blyth, 3417, 
18. 
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97. COLOURING MATTERS—continued. 


InsuRIOUS—continued. 

Dinitrokresol would presumably derange a 
child’s digestive organs, Blyth, 3420. 

Not met with now, but Dr. Campbell Brown 
has found lead chromate in sugar oranges 
and lemons, IV. C. Welliams, 5387-90. 

Not come across, Attfield, 6570-71. Common 
knowledge that some harmful substances 
are used, 6572. 


Tron SAtts : 
Not well known, Boseley, 1107-11, 1118-27. 


JAMS: 

Complete list, Boseley, 1049, 1064-70 (App. 
No. 18). 

In dark coloured jams, majenta, or fuchsine, 
Boseley, 1063, 1148-51. 

Apricot, yellow jams, and marmalade seldom 
coloured, Boseley, 1063. 

Not requisite, Boseley, 1080. 

Improve appearance, Boseley, 1081. 

None used by Messrs. Keiller, Boseley, 1142- 
43. 

Used, Copeman, 1231. 

Heard of, as found, Voelcker, 1666-69. 

By cochineal extract, only colouring known, 
Blackwell, 4879, in small quantity and 
harmless, giving uniformity of colour, 4880- 
83. Public demand a pleasing looking 
article without question of process adopted, 
4891, being quite indifferent thereto, 4891. 
95. 

Unknown red dye found, W. C. Walliams, 
53861. 


JAMS : Quantity : 
Amounts used, Boseley, 1049, 1064-70 (App. 
No. 8, Table Q.). 


JELLIES : ; 
Coloured with small quantities of colouring, 
chiefly yellows and reds, Fisher, 4793-94. 


MAGENTA : k 
Health of workers not affected, Boseley, 1074, 
1145-47, 1164. 
Never tested, Boseley, 1152-58. 


MARGARINE : 
Usually fraudulent, Voelchker, 1692 ; Cassal, 

3838-41, 
‘To meet demand and_ resemble butter, 


McCracken, 2963-65 ; Brierley, 3280, 
Matter behaving like methyl orange com- 
monly used for margarine, Brierley, 3279. 
3y the trade neither honest nor desirable, 
Hattersley, 5806-13; does not hurt the 
Aylesbury Dairy Company’s butter trade, 
5814, 


Martius’ YELLOW : 
Rarely used, Boseley, 1112-14. 
Poisonous, Boseley, 1115. 
Never known in butter, Boseley, 1116. 
Used in small quantity in macaroni, Blyth, 
3358, 3362-64, 
Never detected, Hehner, 5571. 


Mrat: 
Red dyes found, W. C. Walliams, 5362-66, 
5370, 5377-78. 


Meat EXxTRACtTs : 

Red ochre used in bloater pastes, and German 
sausage skins sometimes dyed, Pesher, 4771, 
4775-71. 

Nitrites not poisonous as used for meats, 
Fisher, 4771. 


METALLIC : 
None used by Messrs. Keiller, Boseley, 1074. 
No arsenic or lead in those used by Messrs. 
Keiller, Boseley, 1074. 


MILE : 

Annatto, in aqueous solution, xoy!y99, Boseley, 
1050. 

Annatto as used quite insufficient to flavour 
milk, Boseley, 1051. 

Aniline dyes becoming more general, Boseley, 
1098-1100. 

No excuse for Voelché?, 1691, 1748, 


ON PRESERVATIVES, &C.: 


97. COLOURING MATTEERS—continued. 
Minx—continued. 


Aniline colours used at times, /77//, 2485-86. 

Annatto and possibly turmeric used, H2ll, 
2485-86. 

Now harmless, [2//, 2487-91. 

Not known in Southampton, annatto freely 
used years ago, and no bad results heard of, 
Brierley, 3282-86. 

Fraudulent, Cassal, 3842-43. 

Aniline dye used, Cassa/, 3844. 

Might be an offence, as fraudulent, W. C. 
Williams, 5351-52, 5420-21. 

London milk almost invariably coloured, 

_ Hehner, 5572-75, deceptive, but universal, 
practice, 5573. 

Do not rise in the cream, but remain in the 
skim milk, Richmond, 5862-63. 

Complaints have been made of milk of ex- 
cellent quality because uncoloured, Rich- 
mond, 5870-71. 

Colouring matter used by Aylesbury Dairy 
Co., to secure continuity of colour all the 
year round, /attersley, 5802, 5804-5. Would 
be glad to be able to do without it, 5802, in 
milk, 5815. Customers demand coloured 
milk, but little colour used in summer, 
5803, and will have it, 5857-60. Repeated 
attempts to do without colouring milk have 
failed, 1861. Complaints have followed its 
temporary disuse, 5866-69. | 

There is annatto in most milk, Sorensen, 
7083. 

Colouring of milk caused dyspepsia in an 
infant, Halleburton, 7538. 


OxiIDE or [RON : 
Found in cocoa, Boseley, 1130-37. 


May have been added to cocoa as an ochre, 


Boseley, 1138. 
Found in a sample of sweets, Cassal, 4847. 
Known to be used, “shen, 4780. 


PEPPER : a 
Used, doubtless harmless, W. C. Wallcams, 
5247-49. 


PuystoLocicaL EFFEcts : 
Aniline yellow and methyl orange produce 
undesirable symptoms, Long, 4684. 


PICKLES : 

Red cabbage, 4 ozs. sulphuric acid to 40 gallon 
barrel, Loseley, 1056-60. 

Piccalilli, 3 lbs. turmeric to 40 gallon barrel, 
Boseley, 1056-60. 

Not coloured, Hzll, 2484; for many years, 
Blackwell, 4885. 

Derivatives never found, Richmond, 5765. 


POISONING : 


Case by dinitrokresol recorded by Weyl, 


| Blyth, 3360, 3396-97. 

Tron and oxide of iron not usually classed as 
poison and poisonous salts, W. C. Walliams, 
5394. 

Colouring matters of a poisonous nature 
should not be employed, Dupré, 5913, in 
any quantity, 5914. Colours should be 
classified, 5918, and poisonous colours 
entirely prohibited, 5919. 


PRESERVATIVES : : 
Some meat preservatives coloured, /%sher, 
4772-74, 


PROCEEDINGS : i ; 
No experience as to legal dealings with in- 
jurious colourings, Hill, 2494-95. 


PROHIBITION : 
In milk wged, Voelcher, 1691, 1748; Cameron 
2592. : 
Not advocated in butter, Voelecker, 1691 
Cameron, 2594-95. 


Specified metallic colourings prohibited in » 


certain countries, as Belgium and France, 
and should be at home, H72//, 2496-98. 
Would close some markets to Scotland for 
cheese, .WcCracken,. 2961. 
Needed as regards certain coal tar derivatives, 
Brierley, 3290-94. 
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97. COLOURING MATTERS—continued. 97. COLOURING MATTERS—continued. 


PROHIBITION—continued. 

Weyl advised in Germany as to certain 
colours, Blyth, 3358; and certain colours, 
including picric acid believed to be pro- 
hibited there, 3359. 

Should beabsolute as to injurious matters, ¢.., 
sulphate of copper in vegetables, ferruginous 
earthy matters, oxide of iron, and inferion 
aniline dyes in sweets, Cassal, 3844-46. 

Desired as to dairy produce by Central and 
Associated Chambers of Agriculture, 
Carrington Smith, 4487, 4554-57. ; 

Desired by Staffordshire Chamber of Agricul- 
ture as to milk and margarine as being 
fraudulent, Carrington Smith, 4488-4503. 

Might temporarily restrict milk supply, and 
raise prices for a short time, Carrington 
Smith, 4413-14, 4549. 

Should be effected in dairy produce, Long, 
4685-86. : ; 

Colouring of milk should not be allowed, Long, 
4961, 4968, because fraudulent, 4962. 
Not believed in for butter, 49638, nor for 
cheese, 4964-67. Should not be allowed in 
cream, 4968, or butter, or margarine unless 
it be very distinctively tinted, 4969, to pre- 
vent fraud, 4970. 

Of fraudulent colouring as of “mixtures” and 
the like, advocated, Dupré, 5938-41. 

Prohibition of colouring of butter would lead 
to seasonal changes in natural colour and 
give dissatisfaction, Gibson, 6365. 

Colouring matters should not be used ; such 
use is provocative of danger, Poore, 7368. 

Better to avoid artificial dyes, Halliburton, 
7539 ; public taste known to be arbitrary, 
7540. 


RESTRICTION : : 
Control a difficult problem, scheduling might 
be adopted, W. C. Walliams, 5384-85. 


SAFFRON : ss deh 
Used, and non-injurious, Copeman, 1178. 


SAUSAGES : ; 
Colouring used, including rose pink, Z’ubd- 
Thomas, 4973. on 
Red dyes found, W. C. Welliams, 5362-66 
5370, 5377-78. 
Commonest used described, Hope, 6647-48. 


SPICEs : : ee 
Used, doubtless harmless, W. C. Willams, 
5347-49, 


SuGaAR: 

Imitation Demerara occasionally treated with 
aniline dyes, Boseley, 1117 ; Hill, 2485-86. 

Sometimes fraudulently coloured, Cassal,3844, 
3850. 

Aniline dyes used, Cassal, 3847-48. 

Caramel only should be present ; and it does 
not dye, Cassal, 3849-50. 


SuLPHUR : 

Used for bleaching raisins, apricots, plums, 
&e., Copeman, 1172. 

Keeps fruit a good colour, and sometimes 
used for flavouring it, Copeman, 1173. 

Not known to be harmful as used, Copeman 
1173. 

Added to bloom of Carlsbad plums, Copeman 
1174-76. 

Small amount used in champignons, Copeman 
1174-76. 

Coloured goods generally preferred and d: 
manded, Copeman, 1280-81. 


SuxpHuric AcipD: | 
Not known in jams and preserved fru, 
Copeman, 1177. 


TEA : at 
- None found, W. C. Walliams, 5379. 


TURMERIC: i 3 
Used in piccalilli, &e., and non-injurics, 
Copeman, 1178. 


VEGETABLES : , 
Such vegetables fairly well used Copenn, 
1181-82. 


VEGETABLES—continued. 
Mostly free, H7/, 2481-82. 
Those not coppered less green, 77/1, 2483. 
Bright green, found to contain aniline dye, 
Blyth, 3356. 


WINE: 

Grape juice sufficiently colours, Blyth, 3354. 

Not coloured on any scale; one sample of 
Burgundy contained colouring like fuchsine, 
Blyth, 3413-15. 

Liqueurs not examined, Blyth, 3416. 

Colouring matters, other than grape juice, not 
needed in wine, Gilbey, 4861. “Colour 
wine” used, but little colouring matter, 4387, 
4393. Alum not known, 4388. Probably 
burnt sugar and glucose in liqueurs, 4389. 
Salts of copper, picric acid, or cochineal-not 
known, 4390-91. No excuse or need for 
colourings even in cheap wines, 4394-95. 
Messrs. Gilbey’s wines tested for colouring 
matters, 4396-4403 and footnote. 


ZINC CoMPOUNDS: 
Believed to be added to peas, Boseley, 1128-29. 


98 COPPER IN FOODS: 


Copper in foods not natural to peas, Copeman, 
1220. 

Present naturally in beans, Copeman, 1220. 

No ill-results known, Brierley, 3289. 

Found in peas, flour, bread, tobacco, and ash of 
lime trees, Blyth, 3377. 

Held to be natural to peas, Blyth, 3391-95. 

French preserved beans supposed to be coppered, 
Blackwell, 4876. 

Found only in very minute amounts in vegetables 
and jams as regards a particular firm, and 
inference drawn of accidental admixture by 
method of manufacture, Attfield, 6573. 

Copper accidentally in canned foods, apart from 
its use as a colouring agent, Halliburton, 7534-38. 


Porsonous PROPERTIES : 
Wrong to use a strong poison to simply colour 
food, Blyth, 3434. 


PROHIBITION : 
In Germany, Copeman, 1233. 
Should be entire, Cameron, 2557. 


USEs : 
For greengages in France, Copeman, 1178. 
To preserve colour of peas, Vasey, 2016. 


Forricn Law AND Practice: France: 
No restriction as to peas, Copeman, 1193-94 
(App. No. 21). 


Germany : 

Copper sulphate in peas held in Germany to 
be harmless in amount required, Griinbawm, 
6448-49 ; and not prohibited in minute 
quantities, 6450-51. Laws of other countries 
not known, 6452-56. 


Italy: | 
Quantity used in peas, in parts of country, 
{0ds00) Copeman, 1191. 


Switzerland : 
Quantity used in peas, in parts of country, 
T0000 Copeman, 1191. 


MepicinaL UsE: 
Doses, Copeman, 1260, 1299, 1302. 
Pharmacopoeial dose of sulphate of copper 
from 4 to 10 grains, Blyth, 3430-31. 


PEAS : 
Subject not well known, Boseley, 1107-11, 
1118-27. 
Uneatable if strongly coppered, Copeman, 
1260-66, 1296. 


Pras: Analyses : 

Made in France, Copeman, 1215, 1217-18 

Quantitative, not trusted, Copeman, 1256-5 

Of whole lb., desirable, Vasey, 2006. 

Show copper as an organic salt of copper, 
Cameron, 2552. 

Method of dete tion at fault, Blyth, 3378-91. 

About 23 oz. examined, from well-shakeu 
sample, W. C. Williams, 5341-42. 
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Peas: Colour : 

Fairly bright green, Copeman, 1290. 

Not known to go off, Copeman, 1296. 

Preserved as natural, but old peas not used, 
Bannister, 3561-69. 

Recovered, Bannister, 3570. ‘ 

Colouring not fraudulent, Bannister, 3571-72, 
3575-80. 


Peas : Complaints : 
Unknown from London clubs, &e., Copeman, 
1292. 


Peas: Declaration, Simple: ; 

Labelling alone required in certain American 
cities, Copeman, 1191. 

Labelling alone requisite, Copeman, 1222. 

Labelling not necessary In many cases, Cope- 
man, 1229. 

Sufficient, Vasey, 2026-27. 

Would seldom meet consumer’s eye, Bannister, 
3592-93. 

No objection to, Bannister, 3592, 3594, 3596. 

Made in Pennsylvania, Bannzster, 3595. 

Should be made, W. C. Wellzams, 5401. 


Peas: Declaration, Quantity : 

Actual amount, known to be stated in 
America, Copeman, 1222. 

No objection, Copeman, 1223-28, 
Vasey, 2094-96 ; Bannister, 3597. 

Difficult, Blyth, 3436-37. 

Should be specific, Poore, 7407-11 ; Brunton 
7469. : 


Pras: Demand : 

Public will have green peas, Copeman, 1283 
84, 1286-88 ; Bannister, 3573-74. 

In every restaurant in Ostend, and in common 
use in Belgium, Copeman, 1289. 

Would not habitually eat coppered peas, and 
would warn patients against them, Cameron, 
9599: 

People would avoid knowingly eating them, 
McCracken, 2975. 

Command a large sale, Bannister, 3560. 


13034 





Peas: Distribution : 

Not always even, Copeman, 1258. 

Unknown, Vasey, 2014; Bannister, 3599- 
3600. 

Likely to be mostly outside, Vasey, 2015. 

Absolute uniformity not expected, thoug 
found, Vasey, 2019, 2024-25, 2028-29. 

Probably general, and by some deemed to be 
associated with chlorophyll of pea, tending 
to its concentration outside the pea, Ban- 
moster, 3600-5. 

Method of adding not known, Blackwell, 4896. 

Found in interior of peas, W. C. Wellams, 
5343. 

Unequal. distribution in peas should hold 
manufacturer liable if fixed amount for 
whole be exceeded in any one portion, 
Brunton, 7471-72. 


Peas: Keeping Quality : 
Unknown with 13 grains of copper sulphate 
per lb. of peas, Copeman, 1268-69, 1272. 
No objection to experiments being made, 
Copeman, 1270. 


Peas: General Physiological Effects : 

Of 6 grains per lb., unknown, Vasey, 2008. 

Must determine its use, Vasey, 2018. 

Copper not a constituent of the body, Mann, 
2621. 

Solubility in human economy or gastric juice 
doubted, Blyth, 3428. 

Copper albuminate not dissolved during 
digestion, Bannister, 3581-86. 

Not known, Bannister, 3606-7, 3614-18. 

Copper sulphate used as an astringent in 
doses under one grain, Bannister, 3613. 

Effects of copper, in unsatisfactory position, 
Fisher, 4781-82. 

About 40 per cent. of copper in peas enters 
the stomach in a soluble form, W. C. 
Williams, 5372-76. 

Effect of 1 grain per Ib. of peas unknown, 
Some people idiosyncratic to minute 
quantities, Dupré, 5922-25; and idiosyn- 
crasy 18s very common 5926-30. 
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Pras : General Physiological Effects. 

Copper as found in peas held to be soluble in 
human economy, /Zope, 6930; on eminent 
hearsay evidence, 6931. Uneasiness and 
indigestion haveresulted from coppered peas, 
6932. : 

Copper sulphate in peas will probably enter 
into combination with proteid constituents. 
Action of copper is very largely on the 
intestines, Starling, 6981-82. Is opposed to 
small amounts of copper for colouring peas, 
6983. Would be dangerous taken constantly 
in 3 grain to lb. of peas, 6984-85. 

Held to be soluble in the human body, Poore, 
7400-2. 

Harmfulness of copper in peas depends on 
quantity used, Hallcburton, 7554. 


Pras: Affirmed Physiological Effect : 
Dangerous to add 7% grains of metallic copper 
per lb., Vasey, 2093. 
Copper in any quantity likely to be highly 
deleterious, Womack, 7510-12. 


Pras: Negative Physiological Effects : 

No case of poisoning known, Copeman, 1197, 
1201-3, 1263, 1274, 1297-98 (App. No. 22). 

Illness unknown, Copeman, 1198. 

Experiments made lead to inference that the 
digestive system may dissolve the copper, 
but Professor Fraser’s experiments differ, 
Cameron, 2549-51. 4 

No ill-results known, Arierley, 3288 ; Ban- 
nister, 3587-89, 3608-11. : 

A certain undefined amount would not be 
injurious, Blyth, 3421-22. 

No physiological result anticipated from 5 
grains per lb. of peas, Blyth, 3426-27, 3429, 
3433. j 

No injury to health from } grain per lb., 
W. C. Walliams, 5417. 


Copper in minute doses quite innocuous, 


Brunton, 7468. 


Poisonous Quality : 
Proof difficult, Copeman, 1264. 
Not very strong, Copeman, 1259.. 


Copper a poison, to some extent cumulative, 


but not quite like lead, Cameron, 2533, 
2553-54, 2556, 2600. 


A slow poison, with delayed results never — : 


definitely traced, Cameron, 25538. 


No cases of poisoning known, Cameron, 2556. 


Copper produces chronic poisoning, Mann, 
2621. ; 

Occasional doses could not be proved harm- 
ful, Wann, 2622. 

In large quantities, but not known to be 
cumulative, Bannister, 3590-91. 

Copper sulphate a known poison, Cassa/, 
3846. 


Copper is injurious to health, and along with 
its salts is poisonous, W.C. Williams, 5393. 

Copper in peas.a poison, perhaps not injurious 
in quantities used, but use fraudulent, and 
should be prohibited, Hehner, 5628 ; limit 
of safety not so easily overstepped as with 
some poisons, 5629; but copper sulphate 
has a point where it becomes distinctly 
poisonous, 5630. 


Proceedings : 


Medical evidence in litigation cases considered 
important, Copeman, 1305-6. 
Taken in Southampton years ago, Brierley, 
3287. 
None taken in Birmingham, H77/, 2492-93. 
; 


Prohibition : 

Would ruin the trade, Copeman, 1285. 

Was in France, but withdrawn, Vasey, 2088-89. 

Should be effected, Mann, 2621; Cassal, 3844- 
46 ; Stevenson, 4841; Hehner, 5628 ; Dupré, 
5915, 5917. 

Not necessary, as used in France, Bannister, 
3560. 

Prohibition of copper in peas desired, W. C. 
Williams, 5358, 5416 ; andif not so, should 
be strictly limited, 5359. Peas probably 
unsaleable if not greened, 5360, 5368. 

Copper in peas indefensible, Poore, 7370 ; in 
any quantity, 7371-72, 7403-4. 
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Prohibition—continued. 

Copper in peas to be condemned, Halliburton, 
7555, 7557; as a foreign substance, and 
cumulative ; no copper normally in the 
human body, 7556. But no experiments 
made by witness, 7595-96. Cumulative 
effects likely to become increasingly harm- 
ful, 7597-7600. 


Quantity found : 

Of metallic copper in France, Copeman, 1209- 
14 (App. No. 20). 

Larger than in other vegetables, Copeman, 
1219-21. 

Six grains per lb., Vasey, 2005, 2007, 2097. 

Difficulty of defining, Vasey, 2019-21. 

Some 4 to 5 grains per lb.. Blyth, 3423-25. 

Diminishing, Stevenson, 4840; W.C. Williams, 
5337-40, 5344-46, 

Has found # grain per lb. in peas quite green. 
Interior of peas found to contain copper, 
W. C. Williams, 5343. 


Quantity, Maximum : 

Fixation advocated, Copeman, 1199, 1200, 
1206-8, 1285. | 

Desired, about 2°7 grains of copper sulphate 
per lb., Copeman, 1215-16. 

Above amount used in Kent, Copeman, 1266. 

Should be determined, Vasey, 2022-23. 

Too much would spoil the peas, Bannester, 
3597. 

Most found, zo459, and zy regarded as a 
fair average by French Government, Ban- 
nister, 3598. 

About 39459, Or 2°9 grains of commercial 
copper sulphate per lb. of peas would be 
sate, Bannister, 3612. 





Quantity, Minimum : 
Requisite, about two grains per lb., Copeman, 
1240-43, 1253-56. 
Minute quantity suffices, W. C. Walliams, 
5369, 5380-83. 
Copper not uncommon in bottled peas, fruits, 
’ and vegetables ; 4 grain to a lb. deemed by 
trade necessary to green the peas, Hope, 
6929. 


RESTRICTION : 
None in France, Copeman, 1193-94 (App. No. 
21). 
To one grain per Ib. would be impracticable, 
Copeman, 1267. 
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REsTRICTION—continued. 
Foreign laws have changed, Copeman, 1249- 
52, 1274: 
Use requires very strict control, W.C. Walliams, 
5337-40, 5344-46. 


Use : 

To preserve colour, 
Williams, 5402. 

Not universal, Vasey, 2017, 2030-35. 

Frequently found, Cameron, 2527. 

Probably for greening, /sher, 4783-85. 

Objectionable on ground of health, Fisher, 
4787. 

Fraudulent, /isher, 4788-92 ; W.C. Walliams, 
5403-15, 5420-27 ; Poore, 7405-6. 

Supposed to be used in foreign preserved peas. 
Crosse & Blackwell have sold uncoloured 
peas ; not large trade; no demand here ; 
large export trade, Blackwell, 4876-77. 

French peas coppered abroad, Blackwell, 
4901. 

Ceased some years back, in force again, to 
meet public demand, Dupré, 5916. 

Scarcely fraudulent, Dupré, 5933-36. 


Vasey, 2016; W. C. 


CoprER SULPHATE : 
An injurious colouring agent, H72d/, 2484. 
Not present as such in peas, Vasey, 2009-13, 
2086-87 ; Bannister, 3619-25. 


CopPErR SULPHATE: Uses: 

For peas, beans, spinach, and mixed vegetables, 
Copeman, 1183. 

Above goods unsaleable unless greened, Cope- 
man, 1184-87. 

Copper in peas not present as a sulphate, but 
as an insoluble proteid compound, possibly 
soluble at times, Vasey, 2009-13, 2086-87. 


CoprerR SULPHATE IN PEAS: Quantity used : 
From 2 to 2°8 grains per lb., Copeman, 1190. 
In parts of Switzerland and Italy, z52355 

Copeman, 1191. 


CopPERED VEGETABLES : 

Copper found in many, and in all of French 
origin, Llyth, 3357, 3376. 

Copper a natural constituent, though fact 
disputed by a French chemist, Blyth, 3357, 
3376, 3387-91. 

Foreign preserved vegetables supposed to be 
coppered, Blackwell, 4876. 
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